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1 354K

1.1 333

1.1.1  #hR

HarmonyOS #SIERSHSIIL SO RFIESF N, FFARETLIBEEFNIEORES
WhSCIRASRE A RORERY. BRARAIFTORETTAR. PSRRI E RIFEISRED. MRS,

SRR, ISTHRERLAR AR HIE,

T
RISR(E NI BTV B — MR E. BFSCIERITIER T, BFaH

EXISRIREETS, BUSER. LURLIRAIERIBINDES. EAERT, RIBEERERS

JRIBRIISTE B 489 B — sz UAIT AR,

f#8s

RRR—MBESE, BHBERNEMURNASIISEIKMES. HXES. BEBRS
IR EAMURRIER. BIRFATRE. EAMERT, RN E SR ER
TSRS ENNTIE, SRS iRt R,

Lk

R LANRR S BBR U EEGEL NI Bes ERSIER (BFR) | LUFE (Hz) ML

ZANEREFERTRRE. BEN. HENERAEHERRS.
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1.1.2 BRFREDEHEIFLES

1.1.2.1 1BENE

RN RSB N BN B EERIR BT ~IFAYRAZIDEEAY MIME (Multipurpose Internet

Mail Extensions, ¥RAEEY) FIZR, FHIBNZRREASUFIEE MIME SIRAYSRISES/ DS .

1.1.2.2 EORB

#0032 LhgesEiR
getSupportedMimes() IREVEIRE PSS HIRAETEERAT MIME Z138,
isDecodeSupportedByMime(String mime) FIRFIR R EAIHEE MIME SIRAYAERSES.
isEncodeSupportedByMime(String mime) FIMTFIR R EAHHEE MIME SIRAY4RFS88.

isDecoderSupportedByFormat(Format format) HIMFEIS R R A IHEERAME T R AYRSES.

isEncoderSupportedByFormat(Format format) HIHFEIS R R A IHEERAME NI R A /RASEE.

#= 1 FARARIESEENEITZE CodecDescriptionList FEZHE

1.1.23 ARLR

8 CodecDescriptionList 9887 getSupportedMimes()/5i%, SKENFHSSATSHRARAZEEAI MIME 7R, £

AN

List<String> mimes = CodecDescriptionList.getSupportedMimes();
&3 CodecDescriptionList #9587 isDecodeSupportedByMime J5i%, FIMFIRFEEIHETE MIME X3RAHE

o8, SUFHRE true, BNIRME false, FRREIAIT:

boolean result = CodecDescriptionList.isDecodeSupportedByMime(Format.VIDEO_VP9);
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JAH CodecDescriptionList 289857 isEncodeSupportedByMime 75i%, FIRrEIREEEIHEE MIME X RAYYR

1BE8, SHHRME true, BNNRME false, HBRHIEIT:

boolean result = CodecDescriptionList.isEncodeSupportedByMime(Format. AUDIO_FLAC);
H CodecDescriptionList 259587 isDecoderSupportedByFormat/isEncoderSupportedByFormat 757k, FIlf

IR REXFHETE Format RUSRIEIDEE, STHFIRME true, BUIRE false, AADREENT:
Format format = new Format();

format.putStringValue(Format.MIME, Format.VIDEO_AVC);

format.putintValue(Format.WIDTH, 2560);

format.putintValue(Format.HEIGHT, 1440);

format.putintValue(Format.FRAME_RATE, 30);

format.putintValue(Format.FRAME_INTERVAL, 1);

boolean result = CodecDescriptionList.isDecoderSupportedByFormat(format);

result = CodecDescriptionList.isEncoderSupportedByFormat(format);

1.1.3 {imBEALIES

1.1.3.1 BENE

SRS EE T FRISSA ToRASAIES.

1.1.3.2 $E[i%EB

#08 ThagfsiR

createDecoder() BlEAERDEE Codec LA,

createEncoder() BlliE4wi%E8 Codec LA,

registerCodecListener(ICodecListener listener) SERRMoI EE FEsk B RO S AR R S I B,

setSource(Source source, TrackInfo trackinfo) RIEFRESRRNEBERISEEURIR, XT4mEas trackinfo 7534,
setSourceFormat(Format format) RIDEENEEEXT, IRERBEREIER.
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#O3 ThgEstiR
setCodecFormat(Format format) TiEE iR B R/ RRE S,
setVideoSurface(Surface surface) IR EfFRDEERY Surface,
getAvailableBuffer(long timeout) TiEtE SR A] F ByteBuffer,
writeBuffer(ByteBuffer buffer, Bufferinfo info) HEXREIELS Codec,
getBufferFormat(ByteBuffer buffer) KAV Buffer #dEE=.
start() [Eahiw/ .
stop() {ZLE9%/fB8,
release() B FTaRR.

= 1 YUNYRIFEZE Codec ROEEHEN

1133 SBEEAFARTR

EEBRIV R TRED, MRS EEEUES Codec LA,

RIBNHRBHARLRINT:

BlE4RES Codec SLff, TIEM createEncoder()BlEE,

final Codec encoder = Codec.createEncoder();

FREEIRERT, FHREL Codec 35, AR setCodecFormat(), EBRFIGNT:

Format fmt = new Format();
fmt.putStringValue(Format.MIME, Format.VIDEO_AVC);
fmt.putintValue(Format.WIDTH, 1920);
fmt.putintValue(Format.HEIGHT, 1080);
fmt.putintValue(Format.BIT_RATE, 392000);
fmt.putintValue(Format.FRAME_RATE, 30);
fmt.putintValue(Format.FRAME_INTERVAL, -1);

codec.setCodecFormat(fmt);
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WRFEHEIES, 1CNEFEEE Buffer SIRLINRERRERE, FJLUEIE ICodecListener, ICodecListener

FELIAEANi%, SLHLEEE] Buffer #UERS. RIDAESHEIMMIENATERIE. 201+ buffer B, FREX buffer B9
format 18z, FEMMHETHEE, KRRENT:
Codec.ICodecListener listener = new Codec.ICodecListener() {

@Override

public void onReadBuffer(ByteBuffer byteBuffer, Bufferinfo bufferinfo, int trackld) {

Format fmt = codec.getBufferFormat(byteBuffer);

@Override
public void onError(int errorCode, int act, int trackld) {

throw new RuntimeException();

TEF start() /35T FiagwD.

B getAvailableBuffer(BXE|—NETFBAY ByteBuffer, 1EEUREIEN ByteBuffer B, SAEEIBA writeBuffer()it
ByteBuffer 5 \Jmf5=8Ll,

EF stop()73 %= LE4RES.

TRISESLERE, T8 release(RERUEIR.

RENREFELSRNT:

BUZERRRD Codec SLf5l, wIYERA createDecoder()BUEE,

INEHURRIE, FHEELS Codec 3£, A setCodecFormat(), HAREIZIT:
Format fmt = new Format();

fmt.putStringValue(Format.MIME, Format.VIDEO_AVC);

fmt.putintValue(Format.WIDTH, 1920);

fmt.putintValue(Format.HEIGHT, 1080);

fmt.putintValue(Format.BIT_RATE, 392000);

fmt.putintValue(Format.FRAME_RATE, 30);

fmt.putintValue(Format.FRAME_INTERVAL, -1);

codec.setCodecFormat(fmt);
() MERERGTET, HUEEENE Buffer SUELIREARLESE, BILMEHE ICodecListener,

ICodeclistener FESLIANTiE, SEHUEE Buffer £UERT. MRISARESERIIERAYERIE, 20I4EER] buffer
B, 3REX buffer A format 18=0, HERHIETINES, LEREIIT:
Codec.ICodeclListener listener = new Codec.ICodecListener() {

@Override
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public void onReadBuffer(ByteBuffer byteBuffer, Bufferinfo bufferinfo, int trackld) {

Format fmt = codec.getBufferFormat(byteBuffer);

@Override
public void onError(int errorCode, int act, int trackld) {

throw new RuntimeException();

TR start)73AFafES.

&M getAvailableBuffer ERZEI—/NEJFERY ByteBuffer, 1EEUEIEN ByteBuffer B2, JASEEA writeBuffer 8
ByteBuffer 5\ fEABESLAI,

AR stop(73iE= LR,

FRIBESEERIE, T8 release (RERUEIR.

1134 EEEAFRSE

BEEREN THNARFERER Source 20 setSource() /774, FUESBNEITFHHERZ Codec

L. EERIURID SR RS I SRR,

RIBMABHARLRINT:

88 createEncoder()8IE4%S Codec 3L,

A setSource(IREHUEIR, SHFRENMHHIRZEE M File Descriptor,
MINEEIEIRIETUEE M Extractor FSEVERIRIETN, FHREL Codec L, A3 setSourceFormat(), HMIEHIER
BRI T :

Format fmt = new Format();

fmt.putStringValue(Format.MIME, Format.VIDEO_AVC);
fmt.putintValue(Format.WIDTH, 1920);

fmt.putintValue(Format.HEIGHT, 1080);

fmt.putintValue(Format.BIT_RATE, 392000);

fmt.putintValue(Format.FRAME_RATE, 30);
fmt.putintValue(Format.FRAME_INTERVAL, -1);

codec.setSourceFormat(fmt);
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4, (T%) MBEEERLIIES, SNETEEE Buffer UBLREREESE, AL ICodecListener,

ICodecListener EESLHIFAN /%, SEIER| Buffer 0EAT. RIDAESERHIENANRE. 245]FiER) buffer
BY, 3REX buffer 9 format 18, BEMNEETHNES, KERFNOT:

=

Codec.ICodeclListener listener = new Codec.ICodecListener() {

2. @Override

3. public void onReadBuffer(ByteBuffer byteBuffer, Bufferinfo bufferinfo, int trackld) {
4. Format fmt = codec.getBufferFormat(byteBuffer);

5. }

6.

7. @Override

8. public void onError(int errorCode, int act, int trackld) {

9. throw new RuntimeException();

10. }

1.}

5. 1BA start(75iEFF AR,

6. EA stop()f5iE LR,
7. (RESESERRE, A release(FEHMEIR.

RENREFELSRNT:

1. V@R createDecoder()BIEf#F3 Codec S,

2. AH setSource(IREHIER, SIFREXHIEREE X4 File Descriptor,

3. (Tih) WREBMIGIRET, RUEEIEE Buffer SIELRERAESRE, TTLAIE ICodecListener,
ICodeclistener FTFESLIMNTi%, SCIUEE! Buffer #UERS. ARHDRESERMHIERAMEIE. 20I4EE buffer
B, 3REX buffer A9 format 18z, RENNHETNES, RSRGIIT:

1. Codec.ICodeclListener listener = new Codec.ICodecListener() {
2. @Override

3. public void onReadBuffer(ByteBuffer byteBuffer, Bufferinfo bufferinfo, int trackld) {
4. Format fmt = codec.getBufferFormat(byteBuffer);

5. }

6.

7. @Override

8. public void onError(int errorCode, int act, int trackld) {

9. throw new RuntimeException();

10. }

1.}

4. BF start()75iEFF AR,
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5. A stop()iEE LR,
6. RIBESERE, B releaseEIETR.

1.1.4 ISHENALIES

1141 1BENE

ISR SRR BIOREMENER, WREMAYTHE/FLE. EERIRENESER

1.1.4.2 ORI

#O2 Thigstie
Player(Context context) BU#E Player 3L,
setSource(Source source) IR BIEIE,
prepare() BT,
play() FHARER.
pause() .
stop() {E1ERBR.
rewindTo(long microseconds) HEIRIRI.
setVolume(float volume) APEREE.
setVideoSurface(Surface surface) REMSUERAIEN,
enableSingleLooping(boolean looping) RENRHER,
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#O3 ThegsiR
isSingleLooping() B EA P MERER.
isNowPlaying() BB,
getCurrentTime() IRENHRIHBAAE.
getDuration() SREVRAR SRS,
getVideoWidth() SREVUSTER L
getVideoHeight() RESTS .,
setPlaybackSpeed(float speed) REIBIURE,
getPlaybackSpeed() SREUBHUEREE
setAudioStreamType(int type) RESIRE,
getAudioStreamType() IRENESRREY,
setNextPlayer(Player next) R B LRHBER G T — NBAES.
reset() EEEER.
release() BERUERR.

setPlayerCallback(IPlayerCallback callback) FERRELRE, BUBRERIISE B R E B,

& 1 PTUBALSE Player F9EZREN

1143 HRIE

Bl Player 3Cf5, AJiERS Player(Context context), BUEZANMHERRS, FRTFEARSFIEM.

MIEEURIENSR, FHEF Player LAY setSource(Source source)f5ik, REFRME, XBERFIIT:

Player impl = new Player(context);
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File file = new File("/path/test_audio.aac");

in = new FilelnputStream(file);

FileDescriptor fd = in.getFD(); // MIBINFIREL FD 395
Source source = new Source(fd);

impl.setSource(source);
B8 prepare(), MEEIERL.

(ATi%) #4i& IPlayerCallback, IPlayerCallback FZELHI onPlayBackComplete #0 onError(int errorType, int
errorCode)M3i%, SEUUEMGTRANEM S ERIHIERAYRIE. ARRRAINT:
@Override
public void onPlayBackComplete() {

HiLog.info("[PlayerCallback]", "onPlayBackComplete");

if (impl != null) {
impl.stop();

impl = null;

@Override
public void onError(int errorType, int errorCode) {

HiLog.error("[PlayerCallback]", "onError");

AR play(73i%, FHARENL.

(F1i%) AR pause()75iAF0 resume()75i%, AILASCINEEFIRERER,

(RTi%E) YA rewindTo(long microseconds) /5 ASCHERT R HHEFTNRE.

(7J3%) Y8R getDuration()73;4F0 getCurrentTime()75i%, JLASCHISRENCUBRIATHSLAN HEHEMAEIIEE,
AR stop()75iAE LB,

. BREERE, VA release (AR,

1.1.5 {RFRHIALES

1.1.51 BRENE

PSARFINEE TERIFA/ ERIRE, RHEFERIS/ SIS

10
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1.1.5.2 0588

#0O=

Recorder()

setSource(Source source)

setAudioProperty(AudioProperty property)

setVideoProperty(VideoProperty property)

setStorageProperty(StorageProperty property)

prepare()

start()

stop()

pause()

resume()

reset()

setRecorderLocation(float latitude, float longitude)

setOutputFormat(int outputFormat)

getVideoSurface()

setRecorderProfile(RecorderProfile profile)

registerRecorderListener(IRecorderListener listener)

release()

ThagfsiR

BlliE Recorder 3£,

REELR.

RETEM.

REMEE.

REEVTIEREE.

EERHER.

FHaRH.

IR,

HiERH.

RERH.

EERH.

REMRNESE.

REmHHER.

SRESRE .

REHARHEEER.

AR RHIENE.

BRI RHIZR.

11



FREABRBBRESMIL, BERFE hmxt.org #

1H

®&OF Theitd

= 1 JBRSHIZE Recorder (EEEO

1153 FEREE

V&3 Recorder()/57%, €iE Recorder =L,

B setOutputFormat(int outputFormat)/53%, REBRHISHHIFAEET.,

MIEEIRIRIISR, FHEM Recorder SLfIRY setSource(Source source)f5i%, REEMNR, (CHBAIIT:
Recorder recorder = new Recorder();

FileDescriptor fd = in.getFD();

Source source = new Source(fd);

source.setRecorderAudioSource(Recorder. AudioSource.DEFAULT);

recorder.setSource(source);
(RTi%) M9IESSEM AudioProperty X% (RNRESTSMNERRMWIRN), TR Recorder SLAIRY

setAudioProperty(AudioProperty property)/5i%, RERFINEELE, RBROT:

final int AUDIO_NUM_CHANNELS_STEREO = 2;

final int AUDIO_SAMPLE_RATE_HZ = 8000;

AudioProperty audioProperty = new AudioProperty.Builder()
.setRecorderNumChannels(AUDIO_NUM_CHANNELS_STEREO)
.setRecorderSamplingRate(AUDIO_SAMPLE_RATE_HZ)
.setRecorderAudioEncoder(Recorder.AudioEncoder. DEFAULT)

‘build();

recorder.setAudioProperty(audioProperty);

1iEfFIEE M StorageProperty X35:, FiEA Recorder LAY setStorageProperty(StorageProperty property)J5

%, RERFINEEREE, ABEREIT:

String path = "/path/audiotestRecord.mp4";

StorageProperty storageProperty = new StorageProperty.Builder()
.setRecorderPath(path)
.setRecorderMaxDurationMs(-1)
.setRecorderMaxFileSizeBytes(-1)
build();

recorder.setStorageProperty(storageProperty);

12



o

=

10.
11.
12.

FRIEARBRBBRESMIL, BERFE hmxt.org B8

(FTik) AENSTUEME VideoProperty X958, A Recorder SEfIfY setVideoProperty(VideoProperty property)

B, RERTRIBIEY, AERAnT:

VideoProperty videoProperty = new VideoProperty.Builder()
.setRecorderVideoEncoder(Recorder.VideoEncoder. DEFAULT)
.setRecorderWidth(1080)

.setRecorderDegrees(0)
.setRecorderHeight(800)
.setRecorderBitRate(10000000)
.setRecorderRate(30)

build();

recorder.setVideoProperty(videoProperty);
AF prepare(), R,

(FJi%) MhERHIEE, BMiEId5 IRecorderlistener, IRecorderlistener EEZE3LH onError(int what, int
extra), SLHIFRHNIFRWEIREEEHHAERANERE, THORBOAFHIRESER, FTETEXNASER, REx
BlanT:

IRecorderListener listener = new RecorderErrorAndinfoListener() {
@Override
public void onError(int what, int extra) {

HiLog.error("EncodeWriteFileListener onError what:%{public}d, extra:%{public}d", what, extra);

AF start(73i%, FHEARE.

(E73%) VA pause()753EH0 resume() /5%, BILASSINE SRS S,
AR stop(FiEELERSL
RHlERE, A release (FEHAR.

1.1.6 {SHEENHERIES

1.1.6.1 1BRNE

TSR ER TFRESHEAN P EMIEIEHITOE, REHEM. MEER.

13
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1.1.6.2 ¥E0i5kEB

#0O=

Extractor()

setSource(Source source)

getStreamFormat(int id)

getTotalStreams()

selectStream(int id)

unselectStream(int id)

rewindTo(long microseconds, int mode)

next()

readBuffer(ByteBuffer buf, int offset)

getStreamld()

getFrameTimestamp()

getFrameSize()

getFrameType()

release()

= 1 SEENEE Extractor BYFEEHEC

ThRefER

Bl Extractor 5L,

RERERR.

IRENRIZRS RO HEEHERIE .

SRESA S A S hIE RS,

HRAEHIE SRS PRI R ATHIE,

BUHBEEE,

HRIZESER] mode BHAEEIIEEM.

BRFEEIT—L,

RS FRRIEE.

RENYRETHIES.

IR RS R AR R

IREN RIS R AT EIR RN

IREN LRI EENAT flags.

1.1.63 FEREE

1. iEA Extractor()75;£81E Extractor SC/f,
14
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1H

MISHURIRAISR, FHEA Extractor LAY setSource(Source source)f5i%, REHIAR, (CARGIAIT:
Extractor extractor = new Extractor();

FileDescriptor fd = in.getFD();

Source source = new Source(fd);

extractor.setSource(source);
88 getTotalStreams() 73 RIREURIARTHIEEIE.

8 selectStream(int id)75iASER A EEAIETE, HTIREL

(|T3%) @A unselectStream(int id) 75 EBGEIERHNIE,

(7Ii%) YA rewindTo(long microseconds, int mode) 5iASCIREUIFEFRIBKIEISENE.
88 readBuffer(ByteBuffer buf, int offset)75i%, BILASCEIFABURENHRAY Buffer SUETIRE.
A next(75%, SCHUREN T—IRHITIEE.

(7Ji%) YR getMediaStreamld()73i%, ATLASCHERENRIERATHIERSAITIEE.

(RTE) YA getFrameTimestamp()75i, BILASCHRE S Rt IE PR A SER MRS BB AYTOEE,

(FJi%) J8F8 getFrameSize()75i%, RILASCHUREN A ATHIERIIRIAEURNTANITIEE,

(7J3%) A getFrameType()75i%, RILASCHISRENMRIHIERIEAEIEM flags AITHRE.
IREVERIS, A release VBRAUETR,

1.1.7 BRFEirEEFRIES

1.1.71 $BENE

BFINERMEE B TFRSIFSHRARREX R E B RIFEL.

1.1.7.2 #EORB

#O3 Lkeisig
getMediald() TREURARIR,
getTitle() TREURARER,
getSubTitle() IREVERRINRRR.
getDescription() REUR R ER.

15
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- {mE b T
getlcon() SREVRRERR,
getliconUri() SREVAREIRRAY Uri,
getExtras() SREVEAAINEOSOMER., BN FFIASERINEMESR.
getMediaUri() FRERRARPIZHY Uri,

#B— AVDescription SYRE AZ| Parcel 4%,

marshalling(Parcel parcel)

1E— Parcel 3955 \F| AVDescription 335,

unmarshalling(Parcel parcel)

= 1 SRR SEZE AVDescription FUEZEEL

#O3 LhgesiR
setMediald(String mediald) R BEFEAIRR,
setTitle(CharSequence title) G BRI,
setSubTitle(CharSequence subTitle) IRERARITE,
setDescription(String description) REFENBERMES.
setlcon(PixelMap icon) IRERINET,
RERIRERAT Uri,

setlconUri(Uri iconUri)
REFEARNEYMSE., BN AR SERNREES.

setExtras(PacMap extras)

setiIMediaUri(Uri mediaUri) IREEAREY Uri,

build() MHETTE.

£ 2 HAHEIRSERERES2E AVDescription.Builder FEZ 2

16
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1173 ARSE

1. @A AVDescription.Builder 249 build 75346132 AVDescription ST, (SAERAILNT :

1. AVDescription avDescription = new AVDescription.Builder().setExtras(null)
2. .setMediald("1")

3. .setDescription("Description”)

4. .setlconUri(iconUri)

5. .setIMediaUri(mediaUri)

6. .setExtras(pacMap)

7. .setlcon(pixelMap)

8. setTitle("title")

9. .setSubTitle("subTitle")

10. .build();

2. (TIik) #RIEESHER AVDescription X452, ETLKEURARSAEE, QSREEMK Uri, RIBREIIT:
1. Uri uri = avDescription.getMediaUri();
3. (7I%) HRIEEERI AVDescription X15:, AILUSIRARIEASESA Parcel 395, REGRAIAIT:

1. Parcel parcel = Parcel.create();

2. boolean result = avDescription.marshalling(parcel);
4,  (F0%) HRESER Parcel X5, TILUIEEYE] AVDescription Y352, SCIAHGAMESEMNBAN, RIBRAMIT:

1. boolean result = avDescription.unmarshalling(parcel);

1.1.8 BETHEALES

1.1.81 BRNE

BATTEIR T ER TRV EIANEN, SENERRRAEA. M. FE.

HERFSE.
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1.1.8.2 ¥E0i5EB

#08

Builder()

Builder(AVMetadata source)

setText(String key, CharSequence value)

setString(String key, String value)

setLong(String key, long value)

setPixelMap(String key, PixelMap value)

build()

ThagfsiR

R TTEIE ISR ISR,

B TTEIR ISR SAIER .

BTEERATEEER.

BTFEEAFE,. ZAK. #dE.

FATTRAEEK ID. BRI RERER.

BT A TSR AR E R SR,

IRATTEURE AR,

& 1 LRATEUEFISE AVMetadata.Builder R9EZZM

#08

hasKey(String key)

getText(String key)

getString(String key)

getLong(String key)

getKeysSet()

getPixelMap(String key)

marshalling(Parcel in)

getAVDescription()

ThagfsiR

WETTEETEREEE— key RUEE.

SREX text S5BUAQ key HOSRE, LEABREVRAMTRAEES.

IREX String 258! key BOE, LLAMBREVEAIES. ZSAK. #AE.,

IREX Long 358 key #fE, LUANZRENERK ID. SRIARHKEER.

REURIATTEHIRIES.

SREX PixelMap 38! key #iE, REURATTHIRERNE R TR,

E— AVMetadata XI55 A\Z Parcel 335,

REURAR R EEAMES.

18
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®OZ Theitd

& 2 IRIATTEESS AVMetadata RIEZERO

1.1.83 AREE

AR AVMetadata.Builder 2549 build 755482 AVMetadata 3L, XRSRGIGNT:

AVMetadata avMetadata = new AVMetadata.Builder().setString(AVMetadata.AVTextKey.MEDIA_ID, "illuminate.mp3")
setString(AVMetadata.AVTextKey.TITLE, "title")
setString(AVMetadata.AVTextKey ARTIST, "artist")
setString(AVMetadata.AVTextKey ALBUM, "album")
.setString(AVMetadata.AVTextKey .DISPLAY_SUBTITLE, "display_subtitle")
.setPixelMap(AVMetadata.AVPixelMapKey.DISPLAY_ICON_URI, pixelmap)

_build();

(AIIEHRIEE AR AVMetadata (45, ATLBRBURMATTEIRER, WA MTES, (CHSplalT:

String title = avMetadata.getString(AVMetadata.AVTextKey.TITLE);
BRAVFELS AVSession f/, SEENIEIKTTETR AVMetadata [METRLMA, Bifk&% AVSession {#/, =

BlanT

mediaSession.setAVMetadata(avMetadata);

R FSKBURRTTEE—ARESE S AVControllerCallback #85%25(FMA, 181 onAVMetadataChanged [EIESKERIRTTEL

1=

public class Callback extends AVControllerCallback {

@Override

public void onAVMetadataChanged(AVMetadata metadata) {
// FEEEEE
AVDescription description = metadata.getAVDescription();
// SREUARRR
String title = description.getTitle().toString();
CharSequence sequence = metadata.getText(AVMetadata.AVTextKey.TITLE);
if (sequence != null) {

title = metadata.getText(AVMetadata.AVTextKey.TITLE).toString();

}
/] RERK title

musicTitle.setText(title);

19
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// IR B EHE
PixelMap iconPixelMap = description.getlcon();
/] R EHEHEHEE

musicCover.setPixelMap(iconPixelMap);

1.2 Elfg

1.21  #h#

HarmonyOS BE{&RERSFFEIRI S A9 A, HEINIHREEHSRRS. ElGdmiE. EARRuER

fE. BgIRES. IR, OB ENASRINESHIERGHIEEIE.

B RS

E5#%8
EI&RISHEARNFSNE R (W0 JPEG. PNG %) MERSALEMEIMERIN, LISERE

Rz FAEE R TARMNAYALE,
PixelMap

PixelMap REGBRBELEREIVERN, ATEGEREET—LHIE,

ot R

AMHTUE D RAEL Z R RAMUEEG AR R T, BEERGSHEIRERIZSIE,
B ZRIEERRDE D o B G REB AR,

Tt

FsRAS, RGB SBEAMEHREIRARIAESRLL Alpha BEREEILLE (0~1) FHHE, HE
[EHAEIEGAEDN, ATBkiE RGB HBEEVAEREGNRIGE, 5 Alpha BERVIETX.

BEliRmES

20
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EGmBH IS EEEIUERT, REMARSINFEEIER (JPEG. PNGZF) , LL

T3 {RTER FAEE RGT P B TR AL,

LIRSHRE

AREERARIR, ENEEGEBN ImageSource 335, {UEIE(R PixelMap X5REKE

1549wt50Y ImagePacker XY (FRFEME, £aMEAMA release()/3i%.

1.2.2 BEBREFLES

1221 BENE

ESFEH 2 TSR UIE R FS RS —H) PixelMap Bl&, BTREEEGTEREE
fibhbi2, FLanness. 4anl. #EEF. SRsdFEzlEiE JPEG. PNG, GIF, HEIF, WebP,

BMP,

1.2.2.2 EORB

ImageSource FEFRFERE.

BO= iR
create(String pathName, SourceOptions opts) MEHGS AR E S EREIRR.
create(InputStream is, SourceOptions opts) M F R B G EIER.
create(byte[] data, SourceOptions opts) NFT5EELEEIGIR.

create(byte[] data, int offset, int length, SourceOptions
NFBHEEE CEEIRESIR.
opts)
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#®OR

create(File file, SourceOptions opts)

create(FileDescriptor fd, SourceOptions opts)

createlncrementalSource(SourceOptions opts)

createlncrementalSource(IncrementalSourceOptions

opts)

createPixelmap(DecodingOptions opts)

createPixelmap(int index, DecodingOptions opts)

updateData(byte[] data, boolean isFinal)

updateData(byte[] data, int offset, int length, boolean

isFinal)

getimagelnfo()

getimagelnfo(int index)

getSourcelnfo()

release()

7= 1 ImageSource F9EZEN

1223 EHEMBEBARLSE

fik

ISR EBEESEIRTR.

MR IR ESEIER.

elliEipemwEl e

ST TEGEIER, SHFREMHEEEE.

NEGERFEEHEE PixelMap Bk,

NEIGEIRFAZDFOIEE PixelMap Blf%, MIREGEIERTIHS
KERANE, SHHEERIRRSI.

S B RIR A,

EImTHAERREE, SHHRERMASEESEIEEE.

REEGERER.

RS ERZRS A EGEAER.

REERIRES.

B SRBR I AR,

BIEEEIGEURTR ImageSource Xi5t, TILUEIT SourceOptions ISEHURRIEINESR., WIETNERUNERRRTEEM

o, IERMEER IR SAHONER, MRANRENRENER, SEMMENERIIEGSH. AMERZERE, &

LA create #Z[1E RS SourceOptions 859 null,

ImageSource.SourceOptions srcOpts = new ImageSource.SourceOptions();

22
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srcOpts.formatHint = "image/png"”;
String pathName = "/path/to/image.png"”;
ImageSource imageSource = ImageSource.create(pathName, srcOpts);

ImageSource imageSourceNoOptions = ImageSource.create(pathName, null);
REMIISH, #EDIREN PixelMap EHGXIS, MRS ERERTSHSEISAIEERE. 1RE desiredRegion STHRHZFE

Xig#sl, MRREAL 0, WAHTHE., ®E desiredSize STHHZRI48H, WMERIRE AL 0, WAHITLER, 18
& rotateDegrees et AE, LEGPORITRTEEE, MRAFEMERAESR, TMERZSHm, mT§s
createPixelMap £ \#J DecodingOptions & null,

/] BEFBEIERE. . &5

ImageSource.DecodingOptions decodingOpts = new ImageSource.DecodingOptions();

decodingOpts.desiredSize = new Size(100, 2000);

decodingOpts.desiredRegion = new Rect(0, 0, 100, 100);

decodingOpts.rotateDegrees = 90;

PixelMap pixelMap = imageSource.createPixelmap(decodingOpts);

/] EERED

PixelMap pixelMapNoOptions = imageSource.createPixelmap(null);

fRIOSCRERENE] PixelMap M5/, ATLARHTEEAME, tHINERETS.

1224 H#BFBARER

BlEEImH R ESEUEIR ImageSource X5, TILUEIT SourceOptions IEEHIBRAMEIER, IMEHESE IR

™, WRESAER, SEIMCNERNERIS, /A IncrementalSourceOptions {8 EEGEIRIIEFA N
HEFT.

ImageSource.SourceOptions srcOpts = new ImageSource.SourceOptions();

srcOpts.formatHint = "image/jpeg”;

ImageSource.IncrementalSourceOptions incOpts = new ImageSource.IncrementalSourceOptions();

incOpts.opts = srcOpts;

incOpts.mode = ImageSource.UpdateMode. INCREMENTAL _DATA;

imageSource = ImageSource.createlncrementalSource(incOpts);

HTHIUEIEE, ARSI EERE, SR D SIER=IAAHD, BIEUEIRE isFinal 7y false, ZFKEX
BeHHIEE, RE—XEFEUEINZE isFinal 9 true, FREUEEH 7L, RERIDSH R IERD.

/] RERE—EREERT =R AD

imageSource.updateData(data, 0, bytes, false);

ImageSource.DecodingOptions decodingOpts = new ImageSource.DecodingOptions();
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PixelMap pixelMap = imageSource.createPixelmap(decodingOpts);

// EFEUREIRES, ESEREIIEIESEENTMR
imageSource.updateData(data, 0, bytes, false);

PixelMap pixelMap = imageSource.createPixelmap(decodingOpts);
/] RS EBEFTTAHETHEEN isFinal 73 true

imageSource.updateData(data, 0, bytes, true);

PixelMap pixelMap = imageSource.createPixelmap(decodingOpts);

fEIOSSRERENE] PixelMap X&/E, AILAHTEEHME, LINERETS.

1.23 BERFEEALIES

1231 @HENE

EG4miD2R PixelMap BISmBMARFEESIER, BTEEEMME, iRz, &

%, SRR JPEG 18z,

1.2.3.2 $EOiREB

ImagePacker EZRTEGImIT.

#0028 fiiR

create() B ERITRRRSLHA,

initializePacking(byte[] data, PackingOptions opts) IAATEES, BFoHERENTERRLEN.

A TeES, BHREENFOHARENTEREH
initializePacking(byte[] data, int offset, PackingOptions opts)
869,

initializePacking(OutputStream outputStream, PackingOptions

TIAKITEES, BB NTERREEN.,
opts)

24
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®OE fhik
addimage(PixelMap pixelmap) % PixelMap MEIRINEIEGITEEH.
addIimage(ImageSource source) BEGEIRIR ImageSource FEUGRINEIEIGITEEEF.

BEIGEIER ImageSource FISEEHSRINZIEGI TS

addIimage(ImageSource source, int index)

#.
finalizePacking() SERLENSITEAESS
release() ES QLS SEERE N R

= 1 ERYRISZE ImagePacker FIZFEEHEN

1233 AREE

BUEEEGRWES ImagePacker X9&,

ImagePacker imagePacker = ImagePacker.create();
REREELH RIS, RE format ARISHESGISIL, ZAISH jpeg 183, 1RE quality AERRE, SBE

M 0-100, 100 AR{ERE.

FileOutputStream outputStream = new FileOutputStream("/path/to/packed.file");
ImagePacker.PackingOptions packingOptions = new ImagePacker.PackingOptions();
packingOptions.format = "image/jpeg”;

packingOptions.quality = 90;

boolean result = imagePacker.initializePacking(outputStream, packingOptions);

TINEEYRILRY PixelMap Y152, #THRISIERIE,

result = imagePacker.addimage(pixelMap);

long dataSize = imagePacker finalizePacking();

RIEITeRE, LB TREAIE, tRE. Ea.
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1.24 (UERERLES

1.24.1 1BENE

EHREREIEXT PixelMap Elfgi#

1.24.2 #EO%A

#0O=

create(InitializationOptions opts)

create(int[] colors, InitializationOptions

opts)

create(int[] colors, int offset, int stride,

InitializationOptions opts)

create(PixelMap source,

InitializationOptions opts)

create(PixelMap source, Rect srcRegion,

InitializationOptions opts)

getBytesNumberPerRow()

getPixelBytesCapacity()

isEditable()

isSamelmage(PixelMap other)

readPixel(Position pos)

{THEXAVR(E, tHINEE. ERER. EEGRREES.

fiEig

RIEEG A, BREE. alpha FKEIFHIAWIETILIZ PixelMap,

RIEEG A, GEEX. alpha FEEIEHAGNIET LIS RE R AR HETRREIZE

PixelMap,

REEG A, BESX. alpha EEIFHIGNIET LUSEERLEA. RinkEe

B, [THEEXMNERIHIRREIZ PixelMap,

IRIEEGA, EFI8X. alpha EEIEHIMAWEETT LUK PixelMap Ju¥iEREIE

PixelMap.,

IRIEEGA, I8, alpha SEEIEHIIAMIEETT LUK PixelMap, JREBIIE

HEAREIRREUZ PixelMap,

R TREEESANFEH.

IRENFRE Pixelmap GREENAESE.

FIiF PixelMap 2ERIHERL.

FITR N ERREER, &1E Imagelnfo BIHESIGRLIE.

EREENEEREIIREE REAIEEEN PixelFormat. ARGB_8888,
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®&ORS

readPixels(int[] pixels, int offset, int stride,

Rect region)

readPixels(Buffer dst)

resetConfig(Size size, PixelFormat

pixelFormat)

setAlphaType(AlphaType alphaType)

writePixel(Position pos, int color)

writePixels(int[] pixels, int offset, int stride,

Rect region)

writePixels(Buffer src)

writePixels(int color)

getPixelBytesNumber()

setBaseDensity(int baseDensity)

getBaseDensity()

setUseMipmap(boolean useMipmap)

useMipmap()

getNinePatchChunk()

getFitDensitySize(int targetDensity)

getimagelnfo()

fiig

EREE K ENAEE MRS REE. THRENMEAGEREE, B

BRI/ PixelFormat. ARGB_8888,

ERSEAAREERIE DX IREIRNEIER PixelMap REEEIBNREEN, ALK

EIREREEIEISS PixelMap PEEE—E.

EE PixelMap FA/MIGHIENERE, EFSNRRENGREREEARENS

EGEMIENNT, EEREGIIENTTHEEET PixelMap IREFEE.

% PixelMap 9 Alpha 28,

MIEEMEGRENREE SNBSS PixelFormat ARGB_8888,

BEEREHE. BRREE. TRENMEIHRIREREEIESA PixelMap £

EEXiE, S ABEIER A PixelFormat. ARGB_8888,

BEPXBRREREUES A PixelMap, S AREIEERIEES PixelMap Ff

GREE, BEABIENRERINS PixelMap NEEFRS.

BB GEBER IIEENEE SAHEMREL/ PixelFormat. ARGB_8888.

R EPEEMESINFEH.

RE PixelMap HIERLGREEE.

IREX PixelMap AUERLGREEE.

®E PixelMap EREHEH mipmap.

FXEY PixelMap jEREFHEH mipmap.

FREVESAI NinePatchChunk &,

RENER BiME R B ENEGAERRIRT.

REEGEAER.
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®&ORS fik

release() BRI S KB A AR,

2= 1 [UER{F PixelMap B9FEEZO

1243 AREE

BIE{ERISR PixelMap,

// tERERRIEIREIE

PixelMap pixelMap2 = PixelMap.create(initializationOptions);

/] WNEEBEHEE

int[] defaultColors = new int[] {5, 5, 5, 5, 6, 6, 3, 3, 3, 0};

PixelMap.InitializationOptions initializationOptions = new PixelMap.InitializationOptions();
initializationOptions.size = new Size(3, 2);

initializationOptions.pixelFormat = PixelFormat. ARGB_8888;

PixelMap pixelMap1 = PixelMap.create(defaultColors, initializationOptions);

/1 LA PixelMap {EA#GRIREE

PixelMap pixelMap3 = PixelMap.create(pixelMap2, initializationOptions);

MAIERSSR PIREUES.

long capacity = pixelMap.getPixelBytesCapacity();
long bytesNumber = pixelMap.getPixelBytesNumber();
int rowBytes = pixelMap.getBytesNumberPerRow();

byte[] ninePatchData = pixelMap.getNinePatchChunk();
EEUERREE.

/] EBUEENEGER

int color = pixelMap.readPixel(new Position(1, 1));

/] EBUEEREGER
int[] pixelArray = new int[50];
Rect region = new Rect(0, 0, 10, 5);

pixelMap.readPixels(pixelArray, 0, 10, region);
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// EBYEERE) Buffer
IntBuffer pixelBuf = IntBuffer.allocate(50);

pixelMap.readPixels(pixelBuf);

/] EEENEENER

pixelMap.writePixel(new Position(1, 1), 0xFF112233);

/] EEEREENER

pixelMap.writePixels(pixelArray, 0, 10, region);

// B\ Buffer s

pixelMap.writePixels(intBuf);

125 BEREHEEEFLIES

1251 HENE

EGRELEDH 2R EG T SHELER, thal EXIF .

1.2.5.2 ¥E[1%EB

Eg/EHEREBAYZIEEEEH ImageSource # ExifUtils 124,

BOZ i
getThumbnaillnfo() IRENER N UGS RO GEREE R A S R
getimageThumbnailBytes() SRENER N BSOS RIS E N RIA SR,
getThumbnailFormat() FRENER N EUE S MRS EIROHE

% 1 ImageSource FIFEZHEO

#O= iR

getLatLong(ImageSource imageSource) REERNEESUHFIE S ERER.
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#®OR iR
getAltitude(ImageSource imageSource, double defaultValue) SREER N EHESUGRSSIRE S

= 2 ExifUtils f9EEHE0

1253 AREE

BIEESHUEIR ImageSource X5, TILAIEIE SourceOptions ISEHIBRASIER, IMETSE (U LAHRIDERN

1, ERRRMHRESENESAHONER, MRNRESIRERER, SEIMENERNEGRIS.
ImageSource.SourceOptions srcOpts = new ImageSource.SourceOptions();

srcOpts.formatHint = "image/jpeg"”;

String pathName = "/path/to/image.jpg”;

ImageSource imageSource = ImageSource.create(pathName, srcOpts);
IREVEIREIE S,

int format = imageSource.getThumbnailFormat();

byte[] thumbnailBytes = imageSource.getimageThumbnailBytes();

// EYERSERRIS A PixelMap XI5
ImageSource.DecodingOptions decodingOpts = new ImageSource.DecodingOptions();

PixelMap thumbnailPixelmap = imageSource.createThumbnailPixelmap(decodingOpts, false);

1.3 8

1.3.1  #hA

HarmonyOS fEHURIRSZIFENAL SR, FFAET AR EF MAsZ O SCHEHEARIS

A, BREFOFTINRE A, REWAVRIE: FUS. AR, EENRES.

1311 BFES

tHEsSEEND
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AT BINERLE N —FAIEH, LR, SRSHESER,

IR

YRBIIHU IR IR, YRR, 1D ERTIRCE MIBR G,
iBIEEN

BIEIES M EA HROESISSE, BEENBRR RS MIANE SR
PABHUSLLEINGE, AACE. TRSINEE. BIEEEN 1D B— ME—THER, RRSMY

IEEEHAMEREES.

Lt

ENVERNEXIMA AT ESFRouEIR. TEA SRR, Sk, B,
EPHEER

ENRENENE, EisdERTRER—EE, BRTEERE.

EQLULEES

ENRENENE, EEdERTELmREMEE, BRTIER.

TEER IR

ENRENENE, EisdERT—ERRMEE, BRTIUSHRE.

1.3.1.2 9R5RE

ER—AZIR e — MEN N AEE T,

ETVERNEEIRSEH, FFAEVIRIRIES EPRIREH TIZONINFRER, SRS HIERANE R

B
A,

ATHRAENNBREEFIRENE, AR NREESHRRRERIESUHITEOEA.

1.3.2 igEH%IES

1.3.2.1 HENFERE

AR EZ TERGENN AT A EREERIEN AP 20, BTERENARSRITEE,

PHATENERERGGIE), BRERNFINEETA. AT ARENERD:
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Bl 1 BN RE

1.3.2.2 $E[56A

EVERENNAFAERET 3 MEHNRE, BFENE & UREE/XE, HEFA

HER LIRS, FEBRERMNNITAR.

ohos.media.camera.CameraKit

ohos.media.camera.device

ohos.media.camera.params

a8

1.3.2.3 1EHINBRERIS

Thag

ENIIREADS, IREVEATSTSAENFIRREESEENER, SEENR.

EHIRERIER. REVENELHER. BEE. BEER. BUKSEESIEE.

ENESHEE. REUEIENL. SHFRIFERNEN.

TEERENLZ B, FEEBENAMERIUR , (RIUEN FEREETVE R EATHRERUR , NASURIINEESE RS,

TS RPRITT R,
BRZFR BURBHEE
FEHTAR ohos.permission.CAMERA

REBUR

TRHERUR

EAUR

ohos.permission.MICROPHONE

ohos.permission.WRITE_USER_STORAGE

ohos.permission.LOCATION

= 1 ARSI

Wik

Ak (FERERHE)

i (RERFEGRASREIR &AM IERTERE)

i (FERFEGIABIIEESHRE)
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13.24 fEHLeEtE

CameraKit Z2Z21EAIND API 35, RITIRBUBNURSERHE. FI7HEN, EHEOWTER.

®&OE

createCamera(String camerald, CameraStateCallback callback, EventHandler

handler)

getCameraAbility(String camerald)

getCameralds()

getCameralnfo(String camerald)

getinstance(Context context)

registerCameraDeviceCallback(CameraDeviceCallback callback, EventHandler

handler)

unregisterCameraDeviceCallback(CameraDeviceCallback callback)

7= 2 CameraKit F9FEREO

BUZABNXIR.

SREUEEZ BN S IIREN AIAHSRE
B

REVHRTIZEENSIE.

REUEEZEENAYEE.

$KHY CameraKit SC451,

ERMENERATS A,

EHEN RSN,

ETF HarmonyOS SLI—MBENNFE, FiCKERENAEIMA & MLiRE £, Bt

—MEZAENIRE, R RSB EIR(E. ENIRECIZATENSRAT:

i@id CameraKit.getinstance(Context context)75;iZ3kEUE—RY CameraKit I35 2 CUZEFHIEN N RS —HiRE.

private void openCamera(){
// 3XBY CameraKit X352
CameraKit cameraKit = CameraKit.getInstance(context);
if (cameraKit == null) {

// %38 cameraKit FREVKIMAIER
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SNSRI BRI RN, 1A ATRER SRR AL, MREAER, YRFEHENEIEZEE

$3FEY CameraKit 372,

BT getCameralds()73i%, KENARIERATIRESUSANEEENFIR, BEENFIRPEE T LRnRESHENMEE
$BAENL ID, WNRFIFRANZ, WFIRFEIEA ID EBTROZENXSR, BN, HBBEEERRRE T BrYE
W, T REAREREERAVIER(E,
try {

// IRERARHRBAIBEENSIR

String[] cameralds = cameraKit.getCameralds();

if (cameralds.length <= 0) {

HiLog.error("cameralds size is 0");

}

} catch (lllegalStateException e) {
/] WIBHE

}

AT LA EERSETEM 1D RIRRSER
i8F getDeviceLinkType(String physicalld) 753X EUIFREH IEEA = ;

&R getCameralnfo(String camerald) /5iAEIAENEEIRZHEE

& getCameraAbility(String camerald)/ZiAENAHENBENER (FLAISHRFIDHERIIRS).

#O3 fhik
getDeviceLinkType(String physicalld) REVER AT ERE .
getFacingType() REGETEA SR,
getlLogicalld() SREZBLEHEHN D,
getPhysicalldList() SRENAS RIASHIERAEATL ID 5K,

% 3 Cameralnfo B9FEEEO

®BO& iz
getSupportedSizes(int format) RIEEE R BRI D PERIE.
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#O3 g
getSupportedSizes(Class<T> clazz) 1R1E Class EEEFHHETIR,
getParameterRange(ParameterKey.Key<T> parameter) REUEESHREBIRENELE.
getPropertyValue(PropertyKey.Key<T> property) SRS HERIFIAOMEL
getSupportedAeMode() IREVERIETSR Bl tiE.
getSupportedAfMode() IREVERIHET SIS Bt g,
getSupportedFaceDetection() IREVE SIS ARG ZEEST L.
getSupportedFlashMode() HENENSIFIRS T BB B Bl
getSupportedParameters() LA STFISERE.
getSupportedProperties() RENERIETE S IR,
getSupportedResults() RENERTHET LSS S IR B R EINERT I,
getSupportedZoom() IREGESHSREESE R,

# 4 CameraAbility fUEZERENO

18id createCamera(String camerald, CameraStateCallback callback, EventHandler handler)75i%, IS
%, BTN EREET R RAIEHEE N T LB,
// CIEAENIRE

cameraKit.createCamera(cameralds[0], cameraStateCallback, eventHandler);

FE— S8 camerald ATLAR E—E3RENRGZ EEH5FRFEUEE—MENL ID,

BB SHAEN CEFMBNIE TRIFEIEFIRSAEN, B85 RIEER MENIETT

BEGISESESE

private final class CameraStateCallbackimpl extends CameraStateCallback {
@Override
public void onCreated(Camera camera) {

/] BlERtENIRE
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@Override
public void onConfigured(Camera camera) {

/] EEENIRE

@Override
public void onPartialConfigured(Camera camera) {

// HfEFET addDeferredSurfaceSize EEE TH#EHL, SEZRILEIE

@Override
public void onReleased(Camera camera) {

/] REBUENIRE

// BRI AIAEIE TRIRIEIE
CameraStateCallbacklmpl cameraStateCallback = new CameraStateCallbackimpl();
if(cameraStateCallback ==null) {
HiLog.error("cameraStateCallback is null");
}
import ohos.eventhandler.EventHandler;

import ohos.eventhandler.EventRunner;

// BUTEIER EventHandler
EventHandler eventHandler = new EventHandler(EventRunner.create("CameraCb"));
if(eventHandler ==null) {

HiLog.error("eventHandler is null");

Zlt, BNRSHCIEEEH. BRSeIEmMIIS7E CameraStateCallback Hfitk

onCreated(Camera camera)[EliF, EHNENIREEER, BRFEENIRSEECERTDD.

BUSAAENIRECEEAMAEE, FHREERE, FEHTERGER, EFIITHEINIR

BHICUE,
36
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1.3.25 #HNEEERE

BIEBHNIRSEMING, & CameraStateCallback H£fiiA& onCreated(Camera camera)[g]

i, FEwE Camera X5, BATHUTHENIRERIERE.

S ROENIRERIHEIEE, BSeREXENEITECE, A configure(CameraConfig)
FIEEERE. ENEETERREMR. HR. REAEIR Surface(¥U

ohos.agp.graphics.Surface), [RBECEID Surface, 1ERAITHREARBEER.

AT HATENIRERERIEIEFPRESEN, EREEETRENEA

setFrameStateCallback(FrameStateCallback, EventHandler)5i&i& & tnE)E,

private final class CameraStateCallbackimpl extends CameraStateCallback {
@Override
public void onCreated(Camera camera) {
cameraConfigBuilder = camera.getCameraConfigBuilder();
if (cameraConfigBuilder == null) {
HiLog.error("onCreated cameraConfigBuilder is null");
return;
}
// BCEFRYEHI Surface
cameraConfigBuilder.addSurface(previewSurface);
// ECEHIHER Surface
cameraConfigBuilder.addSurface(imageReceiver.getRecevingSurface());
// EEMEERAE
cameraConfigBuilder.setFrameStateCallback(frameStateCallbackimpl, handler);
try {
// ENigERE
camera.configure(cameraConfigBuilder.build());
} catch (lllegalArgumentException e) {
HiLog.error("Argument Exception");
} catch (lllegalStateException e) {

HiLog.error("State Exception”);
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23,
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BNBCERING, 7£ CameraStateCallback &ft% onConfigured(Camera camera)[s]

18, AR AT LA TR URERAE R AR,

#O3 i
addSurface(Surface surface) HEHECE 1IN Surface,
build() EECERIEEE,
removeSurface(Surface surface) FERRSTRIRNINGY Surface,

setFrameStateCallback(FrameStateCallback callback,
RERATENINESRIRER) FrameStateCallback #1 Handler,
EventHandler handler)

addDeferredSurfaceSize(Size surfaceSize, Class<T>
RINEER Surface BIRT, 288,
clazz)

IRBFERMY Surface, It Surface BIR RN /RFDMEA
addDeferredSurface(Surface surface)
addDeferredSurfaceSize BtEHI—EL.

7= 5 CameraConfig.Builder f9EE$]

1.3.2.6 #HHNMWIHIR

Camera ##(FE, SIEENAE. RE&. ARSIHEEEO.

#&OXF iR

triggerSingleCapture(FrameConfig frameConfig) EEENRY SR IR,

triggerMultiCapture(List<FrameConfig> frameConfigs) BRI S k.
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®&ORS

configure(CameraConfig config)

flushCaptures()

getCameraConfigBuilder()

getCamerald()

getFrameConfigBuilder(int type)

release()

triggerLoopingCapture(FrameConfig frameConfig)

stopLoopingCapture()

%= 6 Camera R9EZHM

FRafEs (FEEmbiR)

fiig

ECE1EM.

BLEFHERRMBITAOREER, EIEIERIY/ B/ S0k,

SREVEN ECEA SRR IR,

SRENSRITEAAY 1D,

SREUE R BRI E I B SIS R R,

LI GEYINSEIN G2y

EaneE EETEIRAIET AR,

= L AT UREIERMER.

RAF—REREENTSEEA PTHREERMINEE, LT E@AEAA, TR

=0 N =S R = 1 e N e Ve 2 3

1B1Y getFrameConfigBuilder(FRAME_CONFIG_PREVIEW)5iEXEFRGECEENR, FEHMESL X, ESA0MM
EeETLARIFHMAERGAES®E APl BRI FrameConfig.Builder #5%.

#0O=

addSurface(Surface surface)

setAfMode(int afMode, Rect rect)

setAeMode(int aeMode, Rect rect)

setZoom(float value)

iR BEWIE

ERETR surface FIMINLERE. 2
BLEXARR. a
BB S, a
RETEE. a
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#0O2 iR BE Wik
setFlashMode(int flashMode) EEERYTER. &
setFaceDetection(int type, boolean isEnable) FeE ABSASNE 2 SEREAS. &
setParameter(Key<T> key, T value) EEHMEYE WNEHRES) . B

EE— MR, BEEAILUM FrameConfig Fhiit
setMark(Object mark) Object getMark(2Ei5eE, FIMFENESHES, 8% =

HiARE— I ECE.

FCEREREME Surface, [REETE Ae/Af EXIFEIS
setCoordinateSurface(Surface surface) E T Surface AEAFOMTER, FEBEBIAER &

RINAYEE—A Surface,

% 7 EFMECETN

iE@id triggerLoopingCapture(FrameConfig) /5 &L B IER (AT /).
private final class CameraStateCallbackimpl extends CameraStateCallback {
@Override
public void onConfigured(Camera camera) {
/] FREFRSE BRI
frameConfigBuilder = camera.getFrameConfigBuilder(FRAME_CONFIG_PREVIEW);
// BEETRL Surface
frameConfigBuilder.addSurface(previewSurface);
previewFrameConfig = frameConfigBuilder.build();
try {
/] FEET AR
int triggerld = camera.triggerLoopingCapture(previewFrameConfig);
} catch (lllegalArgumentException e) {
HiLog.error("Argument Exception");
} catch (lllegalStateException e) {

HiLog.error("State Exception");
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iU ERYIRME, BN BEERLAERER TSRS Y. RS T, FAEETLAT
Hbi2(E, toan:
LIRS MECEEXAT, TLUEIY triggerLoopingCapture(FrameConfig) 75 ;&L Il s iiific &

HYSEHT

/] TR EEEEE
frameConfigBuilder.setZoom(1.2f);
// YA triggerLoopingCapture 753 SCIFAS AL E 5T

triggerLoopingCapture(frameConfigBuilder.build());
Bid stopLoopingCapture() /5 AE LLEAIHEIR ((ELEFRE).

// 2T EER

camera.stopLoopingCapture(frameConfigBuilder.build())

SCHRHARR (SAbsR)

HRINBEEBETRENNANGEERNEZ—, MERRRENAREXEE. BHURRETEN
SZM0Z1E, NNAZEOEZRMRNERESLEAIMT T RESHFIERE, XLEIAR

ERTREMRIERFAESKEANRE. AEARIECERINT:

i&@Z getFrameConfigBuilder(FRAME_CONFIG_PICTURE) /&35 BUHIREC BN, FEIREINBMES, Tx:

#0038 i1 REYE
FrameConfig.Builder addSurface(Surface) SEIARR Surface FIMAAY4E. AT
FrameConfig.Builder setimageRotation(int) REEREERE. Ali%
FrameConfig.Builder setLocation(Location) BEERIEVEER. AJik
FrameConfig.Builder setParameter(Key<T>, T) REEMEYE WEREES) . aJi%

#* 8 BRARIEE

HRRA R ERIEEATIR IS,
/] EYRIEHE AR

private ImageReceiver imageReceiver;
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39.
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// BUTEIER EventHandler
private EventHandler eventHandler = new EventHandler(EventRunner.create("CameraCb"));
/] BERSTRE IR

private Size pictureSize;

// ERMEIRAE PR EHRIEE Listener
private final ImageReceiver.llmageAtrrivalListener imageArrivalListener = new ImageReceiver.llmageAtrrivalListener() {
@Override
public void onlmageArrival(ImageReceiver imageReceiver) {
StringBuffer fileName = new StringBuffer("picture ");
fileName.append(UUID.randomUUID()).append(".jpg"); // TEXAERE B Xt
File myFile = new File(dirFile, fileName.toString()); // BIEEEH >4
imageSaver = new ImageSaver(imageReceiver.readNextimage(), myFile); // SlE—MES&EESATRERR

eventHandler.postTask(imageSaver); // HUTIEEZA2ESEREF

// RFER, BREIEES, REGERT run 75iE
class ImageSaver implements Runnable {
private final Image mylmage;

private final File myFile;

ImageSaver(Image image, File file) {
mylmage = image;

myFile = file;

@Override
public void run() {
Image.Component component = mylmage.getComponent(ImageFormat.ComponentType.JPEG);
byte[] bytes = new byte[component.remaining()];
component.read(bytes);
FileOutputStream output = null;
try {
output = new FileOutputStream(myFile);
output.write(bytes); / SEIGEIE
} catch (IOException e) {

HiLog.error("save picture occur exception!");
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58.

59.
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} finally {
mylmage.release();
if (output != null) {
try {
output.close(); // XIFiR
} catch (IOException e) {

HiLog.error("image release occur exception!");

}
private void takePicturelnit() {
List<Size> pictureSizes = cameraAbility.getSupportedSizes(ImageFormatJPEG); // $REUHIRSIF D HERIR
pictureSize = getpictureSize(pictureSizes) // {RIERRBRERIGRSIEND IR
imageReceiver = ImageReceiver.create(Math.max(pictureSize.width, pictureSize.height),
Math.min(pictureSize.width, pictureSize.height), ImageFormat.JPEG, 5); // Bl ImageReceiver X35, & creat REFREEKX
FBE; 5 ARAISNEGE, BIRESRRE.

imageReceiver.setimageArrivalListener(imageArrivalListener);

B triggerSingleCapture(FrameConfig) 5 ;AL ERMUsA (N3AAR).

private void capture() {
// IREUERRECEER
framePictureConfigBuilder = cameraDevice.getFrameConfigBuilder(FRAME_CONFIG_PICTURE);
// ECEIRER Surface
framePictureConfigBuilder.addSurface(imageReceiver.getRecevingSurface());
// ECERRREMSE
framePictureConfigBuilder.setimageRotation(90);
try {
// FEEERNHRER (HARR)
camera.triggerSingleCapture(framePictureConfigBuilder.build());
} catch (lllegalArgumentException e) {
HiLog.error("Argument Exception");
} catch (lllegalStateException e) {

HiLog.error("State Exception”);
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AT EREIREESTIREGFHIE R, R LAEMEE R e il B s R B siRyehIK
&, —RmE, EEIIXIETN, B NSUERIBHER AR BNIEIRRI S ERT .

SCILER (SfEER)

EHRE S RPN Z KR, AT iiEEEna, REEHRASSIlnE—,
(EiERFEEEA triggerMultiCapture(List<FrameConfig> frameConfigs) /5i%.

RiIFRE (EmHIR)

[EENREFBMIEEMLL, BFERBINCERE Surface A 8EER.

1. REABEH TSR E.

1. private Source source; // ESTER

2. private AudioProperty.Builder audioPropertyBuilder; // &g

3. private VideoProperty.Builder videoPropertyBuilder; // #i3E M

4. private StorageProperty.Builder storagePropertyBuilder; // SfiziEE L
5. private Recorder mediaRecorder; // FEIR(ET5

6.  private String recordName; // EI42

8. private void initMediaRecorder() {

9. HiLog.info("initMediaRecorder begin");

10. videoPropertyBuilder.setRecorderBitRate(10000000); // & & FRHIEUIER

11. int rotation = DisplayManager.getinstance().getDefaultDisplay(this).get().getRotation();

12. videoPropertyBuilder.setRecorderDegrees(getOrientation(rotation)); // REF&TH

13. videoPropertyBuilder.setRecorderFps(30); // & EFHIFER

14. videoPropertyBuilder.setRecorderHeight(Math.min(recordSize.height, recordSize.width)); // RBRESTHEND PR, HIRIE

width > height

15. videoPropertyBuilder.setRecorderWidth(Math.max(recordSize.height, recordSize.width));

16. videoPropertyBuilder.setRecorderVideoEncoder(Recorder.VideoEncoder.H264); // & EMERISH T
17. videoPropertyBuilder.setRecorderRate(30); // REFHIER

18. source.setRecorderAudioSource(Recorder.AudioSource.MIC); // RERFIEITR

19. source.setRecorderVideoSource(Recorder.VideoSource. SURFACE); // & BIRE

20. mediaRecorder.setSource(source); // R EESTER

21. mediaRecorder.setOutputFormat(Recorder.OutputFormat. MPEG _4); // & EE W HE

22. StringBuffer fileName = new StringBuffer("record "); // “ERBEH4E
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fileName.append(UUID.randomUUID()).append(".mp4");

recordName = fileName.toString();

File file = new File(dirFile, fileName.toString()); // SIEFRESHITER
storagePropertyBuilder.setRecorderFile(file); // & EIFMEEM4S
mediaRecorder.setStorageProperty(storagePropertyBuilder.build());
audioPropertyBuilder.setRecorderAudioEncoder(Recorder.AudioEncoder.AAC); // IR EE SRS
mediaRecorder.setAudioProperty(audioPropertyBuilder.build()); // & &S5BS
mediaRecorder.setVideoProperty(videoPropertyBuilder.build()); // BB
mediaRecorder.prepare(); // HEZSE]

HiLog.info("initMediaRecorder end");

ECEREGIN, BHRE.

private final class CameraStateCallbackimpl extends CameraStateCallback {
@Override
public void onConfigured(Camera camera) {
// IREFRESECEER
frameConfigBuilder = camera.getFrameConfigBuilder(FRAME_CONFIG_PREVIEW);
// BCEFRL Surface
frameConfigBuilder.addSurface(previewSurface);
/] BeEFEHI Surface
mRecorderSurface = mediaRecorder.getVideoSurface();
cameraConfigBuilder.addSurface(mRecorderSurface);
previewFrameConfig = frameConfigBuilder.build();
try {
/] eI IEER
int triggerld = camera.triggerLoopingCapture(previewFrameConfig);
} catch (lllegalArgumentException e) {
HiLog.error("Argument Exception");
} catch (lllegalStateException e) {

HiLog.error("State Exception”);

T camera.stopLoopingCapture()/5i&= LB (FE).
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1.3.2.7 1ENRSEEN

ERSEENE, ©IUEN release()RXBENFIRRZIR, BN

HEMBNNALER

&), —EREIWER, SrRERENIEBRER, SNSSEATTHNER, 2

SIRIRERE,

AR ERARAIABN T :

private void releaseCamera() {
if (camera != null) {
/] RAENARERER
camera.release();
camera = null;
}
/] NREEERET
framePictureConfigBuilder = null;
/] REEERET

previewFrameConfig = null;

HarmonyOS ESERSFF SIS HITTA, IRHEIEXRAINGE, TEOREEN. ZM

X&. SEEENESENSE.

14.1.1 BFEES

Rt
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R RIS SESATE AR ESIRB—ERREEREREE, RE ST EEEREShT
2.

FRipE

REFRNEBWNELESPRIGHEMNBSRESHIRERE, BAUBHE (H2) k&x. BE

ANEEEINEBRESEEALIAE 20Hz ~ 20kHz ZBIRAES ., ERNSEIRERES: 8kHz,

11.025kHz, 22.05kHz. 16kHz, 37.8kHz. 44.1kHz. 48kHz., 96kHz. 192kHz £,

&

)]

EBREF RSN AR ERERRMAIEEIRIAERES, AASER

B

AR SRS R E S R AN AT A R E.

B

ESEERNRIAY, ABIREEMI—IMIRIRS, EERRINAES, AT EMEEGE/ER
BIFSfE, —RREIEMALE 2.5ms~60ms FEBRMAYEIEENI—IE. X MRIEHRIRZ A "R

HRYE" |, ERERERIRRE, CRREREDRTIRNN BRI RIRERT.
PCM

PCM (Pulse Code Modulation) , BIfKH4RISHET, S—IMSEINVESHFHREE 25
RYENESR, EUEELAIEIME SHEHART B, M EERINSFESHTRE.

HE

ERRTNARFERNERNE R RRBENH AR, SEREBR— 16bit BASHE
BUENMARER PCM A INEEIATT, XEEN REFT LB R AEEEIE AR = CPU

DNEEERAE DB E AR EARER.
tone &

RIEESERERRIATY, tHINASEINES.
RS

RAMERES, thirRs, MRES.
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1.4.1.2 LRSERE
fE{# 358 AudioRenderer E5THEZEHN AudioCapturer EUERERE, T2V release() /5 A THRIFRERL.

BIREATEANRERERSREENATRANRE, TERESISHISIRRELEEAR, i@
AudioManager 25h9 getDevices #ZO&1f,

I TEIRE R, FERBEXINR ohos.permission. MICROPHONE,

142 SBHNA%RIES

1421 $H|ENE

ESUENNEE TR SRR AT T AN SR E S BT EHIR EH TR, [

RISHERUES HITERE.

1422 $#&OiRE

E=O3 iR
AudioRenderer(AudioRendererinfo audioRendererinfo, PlayMode pm) throws MRERE, RERHIEXREMSER
lllegalArgumentException B, ERRMERIRE.
AudioRenderer(AudioRendererinfo audioRendererlnfo, PlayMode pm, SRS, RERIEXSNSH.
AudioDeviceDescriptor outputDevice) throws lllegalArgumentException BRSO RORE.
boolean start() BEITR.

EEIEURLL byte MBS SUZIES
boolean write(byte[] data, int offset, int size)
LU THERY.

BEEERELL short B NS HE
boolean write(short[] data, int offset, int size)

BRLAHTIEL.
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#BOR

boolean write(float[] data, int offset, int size)

boolean write(java.nio.ByteBuffer data, int size)

boolean pause()

boolean stop()

boolean release()

AudioDeviceDescriptor getCurrentDevice()

boolean setPlaybackSpeed(float speed)

boolean setPlaybackSpeed(AudioRenderer.SpeedPara speedPara)

boolean setVolume(ChannelVolume channelVolume)

boolean setVolume(float vol)

static int getMinBufferSize(int sampleRate, AudioStreamInfo.EncodingFormat format,

AudioStreamInfo.ChannelMask channelMask)

State getState()

int getRendererSessionld()

int getSampleRate()

int getPosition()

boolean setPosition(int position)

AudioRendererinfo getRendererinfo()

BEFEEIL float BN SIREKES

VA THERL.

BESTEUELL ByteBuffer SRENESR

BRRR LU THERR.

ISR,

B LB,

RN SR LRSS R 2.

REEHIRE.

REEREESER.

RERERE LNRHEE.

REERE LNBHEE.

FREX Stream RERUETATEER) buffer

KN

IRENESER AR,

IRENE B session 1D,

SRR,

PN P G N e (VA=Y

RERAERIE.

REERERER.
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#BOR fik

IHREEFEERS S —NIEEM
boolean duckVolume()

ERNRNARFRS.
boolean unduckVolume() RESE.
SpeedPara getPlaybackSpeed() REUBIEE. SRS,
boolean setSpeed(SpeedPara speedPara) REBEE. ZRSH.
Timestamp getAudioTime() REUBRETERIER.
boolean flush() I HRIASE AR SRS,
static float getMaxVolume() REUBMIRIRENEASE,
static float getMinVolume() REEHR IR BN/ &,
StreamType getStreamType() IREUBRO RS SRR,

= 1 SYUEREE AudioRenderer FFEESEM

1423 AREER

MIESINRSEIEIELSE AudioStreaminfo, HEFF(EFI AudioStreaminfo.Builder 283kHE1E, BRI, BRFIE

Eh91979 AudioStreaminfo.Builder ZERIBGANE, TRIESSTRIIEANISIKIRERASE,

AudioStreamInfo audioStreamInfo = new AudioStreamInfo.Builder().sampleRate(
AudioStreamInfo.SAMPLE_RATE_UNSPECIFIED)
.audioStreamFlag(AudioStreamInfo.AudioStreamFlag. AUDIO_STREAM_FLAG_NONE)
.encodingFormat(AudioStreamInfo.EncodingFormat. ENCODING_INVALID)
.channelMask(AudioStreamInfo.ChannelMask. CHANNEL_INVALID)
.streamUsage(AudioStreamInfo.StreamUsage.STREAM_USAGE_UNKNOWN)
‘build();

VAESCRISERR pem R 7af:

AudioStreamInfo audioStreamInfo = new AudioStreamInfo.Builder().sampleRate(44100) // 44.1kHz

.audioStreamFlag(AudioStreamInfo.AudioStreamFlag. AUDIO_STREAM FLAG MAY DUCK) // iB&
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.encodingFormat(AudioStreamInfo.EncodingFormat.ENCODING_PCM_16BIT) // 16-bit PCM
.channelMask(AudioStreamInfo.ChannelMask. CHANNEL_OUT _STEREO) // SEi&
streamUsage(AudioStreamInfo.StreamUsage. STREAM_USAGE_MEDIA) // $E{RZEE4R

_build();
AN S IR SIS E451 AudioRendererinfo, #E7={#F AudioRendererinfo.Builder 3k#aiE,

BRI, BARFIZERIY AudioRendererinfo.Builder ZKR9ENANE, HRIFSIHEMIVEAIUSKIRERFSEL.
AudioRendererinfo audioRendererinfo = new AudioRendererinfo.Builder().audioStreamInfo(audioStreaminfo)
.audioStreamOutputFlag(AudioRendererInfo.AudioStreamOutputFlag. AUDIO_STREAM_OUTPUT_FLAG_NONE)
.bufferSizelnBytes(0)
distributedDeviceld("")
.isOffload(false)
.sessionID(AudioRendererinfo.SESSION_ID_UNSPECIFIED)
‘build();
VAR SEAGHERL pem i /afi:
AudioRendererinfo audioRendererinfo = new AudioRendererinfo.Builder().audioStreamInfo(audioStreamInfo)
.audioStreamOutputFlag(AudioRendererinfo.AudioStreamOutputFlag. AUDIO_STREAM_OUTPUT_FLAG_DIRECT_PCM) // pcm #&={,
O
.bufferSizelnBytes(100)
distributedDeviceld("E54***5E8") // RS #HTIR%ES E54***5E8 &Y
isOffload(false) // false TRDE(EH) buffer FHER, true RTRENSITWR—RIMEERE HAL EEH

_build();
RIEEREEINIERE PlayMode, REMY PlayMode EEEUEINFEER, FIEWILER 7, EREHRERELXS!

f9. FBIHIEREFREN AudioRenderer SEEISLANLITE,
(EFHIERREBREN AudioRenderer SSAISLHEISSR, HPLSE 2, $B 3 TSR AEIERIAIIESE, BTN
REATIESY, RIEERHSEEARERE.

(FIi%) HIESIREREE, B5E9EXSR Audiolnterrupt, HA setinterruptlistener AR NS TR ESLIIR
InterruptListener, setStreamInfo 5;%{FERAEE 1 A9 AudioStreamInfo fEAANS. SAEVEHE AudioManager 25f9
activateAudiolnterrupt(Audiolnterrupt interrupt) 755 T B EE M. RGN :

Audiolnterrupt audiolnterrupt = new Audiolnterrupt();
AudioManager audioManager = new AudioManager();
audiolnterrupt.setStreamInfo(streamInfo);
audiolnterrupt.setinterruptListener(new Audiolnterrupt.InterruptListener() {

@Override

public void onlnterrupt(int type, int hint) {

if (type == Audiolnterrupt.INTERRUPT_TYPE_BEGIN
&& hint == Audiolnterrupt.INTERRUPT_HINT_PAUSE) {

renderer.pause();
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} else if (type == Audiolnterrupt.INTERRUPT_TYPE_BEGIN

&& hint == Audiolnterrupt.INTERRUPT_HINT_NONE) {

} else if (type == Audiolnterrupt.INTERRUPT_TYPE_END && (
hint == Audiolnterrupt.INTERRUPT_HINT_NONE
|| hint == Audiolnterrupt.INTERRUPT_HINT_RESUME)) {
renderer.play();

}else {

A

audioManager.activateAudiolnterrupt(audiolnterrupt);

1B AudioRenderer SLEMEIISRAY start(T5 A BEHERIES.

BEERAIE SRR byte ek short 37, Y3F%8E MODE_STREAM #&AY PlayMode, EE(EINER write
THERTEIRB. YT i%E MODE_STATIC #54/9 PlayMode, RESESEB—IR write FiES B M E iR
EEHEN, EZEREFES TSR\ SR EMIZ | N4 8e6ER.

(i) HFREXNTIEMHITEEEELER, 18 AudioRenderer SLEMEIISRAT pause()ak stop() T E TE ISR
=B,

(7Ns) A AudioRenderer SLAIEITERAY setSpeed HTHERIEE, setVolume ETIEHNEE
EHESERE, A AudioRenderer SEFMAIISRAY release VERHTATE.

1.4.3 BIREFRES

1431 BENE

EIMRENTETFREBETMAREREEREFERENSHEIE, BRNREESHITE

}E o
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14.3.2 0B

#0=

AudioCapturer(AudioCapturerinfo audioCapturerinfo) throws

lllegalArgumentException

AudioCapturer(AudioCapturerinfo audioCapturerinfo, AudioDeviceDescriptor

devinfo) throws lllegalArgumentException

static int getMinBufferSize(int sampleRate, int channelCount, int audioFormat)

boolean addSoundEffect(UUID type, String packageName)

boolean start()

int read(byte[] data, int offset, int size)

int read(byte[] data, int offset, int size, boolean isBlocking)

int read(float[] data, int offsetinFloats, int sizeInFloats)

int read(float[] data, int offsetInFloats, int sizeInFloats, boolean isBlocking)

int read(short[] data, int offsetInShorts, int sizelnShorts)

int read(short[] data, int offsetInShorts, int sizelnShorts, boolean isBlocking)

int read(java.nio.ByteBuffer buffer, int sizelnBytes)

iR

MERE, RERSHEXTMEH,

ERRAREIRE.

MIERE, RERSEXTMSHTT

EERTRE.

REUEESHSRM TATERIR/NE T

XA,

EINREMEMEN.

FHARE.

AR,

EESTEUEH S A ENR byte #48
.

PREN IS ESTEIRH BN ENR

float 48k,

EEESTEUEH SN ENR float #4A
&h,

=R ESTSIRH BN ENR

short #48h,

EENEEEF S ANENR] short £

LEL R

PREIEEESEIEH BN END

ByteBuffer X35,
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®OE

int read(java.nio.ByteBuffer buffer, int sizelnBytes, boolean isBlocking)

boolean stop()

boolean release()

AudioDeviceDescriptor getSelectedDevice()

AudioDeviceDescriptor getCurrentDevice()

int getCapturerSessionld()

Set<SoundEffect> getSoundEffects()

AudioCapturer.State getState()

int getSampleRate()

int getAudiolnputSource()

int getBufferFrameCount()

int getChannelCount()

AudioStreamlInfo.EncodingFormat getEncodingFormat()

boolean getAudioTime(Timestamp timestamp, Timestamp.Timebase timebase)

= 1 SUREESE AudioCapturer RYFEERN

1433 HRIE

fik

I ESEEF B MEAR

ByteBuffer X%,

FIERE.

BHRREER.

REUANIREER.

RENHRIEER ISR EER.

FRENRESHY session ID,

R ELHENERERSIR.

RENESIRETS.

FERHEE,

REFREINREES.

SRERLAT BRI R X AN

RENESREIREH.

RN SIS SRS T

SREX—EPRSAORERA 1AV 2L

ER91979 AudioStreaminfo.Builder ZRH9Z0AE, RIBESTNRIIEMIIERIZERRS L,

IES MRS ERIEIESEN AudioStreamInfo, #EFEE(ERS AudioStreaminfo.Builder ZERIE, BIRINT, HEiRAIR
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AudioStreamInfo audioStreaminfo = new AudioStreamInfo.Builder().sampleRate(
AudioStreamInfo.SAMPLE_RATE_UNSPECIFIED)
.audioStreamFlag(AudioStreamInfo.AudioStreamFlag. AUDIO_STREAM_FLAG_NONE)
.encodingFormat(AudioStreaminfo.EncodingFormat.ENCODING_INVALID)
.channelMask(AudioStreamInfo.ChannelMask. CHANNEL_INVALID)
.streamUsage(AudioStreamInfo.StreamUsage. STREAM_USAGE_UNKNOWN)

_build();
(RTiE) BITSREERISRIEER, FIBEFNEUER, A getMinBufferSize J5iASkBURETSFIERIS/ buffer, 207

iZ buffer (B E#EE 3 &h AudioCapturerinfo By bufferSizelnBytes,
FERLE 1 IEIEIIRE S EIAYSEUEN AudioCapturerinfo, #E7F(EF AudioCapturerinfo.Builder 283
1, RIESRRENEAIUSRERMRSE, LIESLRIRS pem i/l
AudioStreamInfo audioStreamInfo = new AudioStreamInfo.Builder().encodingFormat(
AudioStreamInfo.EncodingFormat.ENCODING_PCM_16BIT) // 16-bit PCM
.channelMask(AudioStreamInfo.ChannelMask.CHANNEL_IN_STEREO) // S =&
.sampleRate(44100) // 44.1kHz
_build();
AudioCapturerinfo audioCapturerinfo = new AudioCapturerinfo.Builder().audioStreamInfo(audioStreamInfo)

‘build();

(Fik) IRERERSE, NERN. BEHZF. B

AudioManager.getDevices(AudioDeviceDescriptor.DeviceFlag.INPUT _DEVICES FLAG)FRENEIREESTIFAVNIR
%, PARRHKER AudioDeviceDescriptor.DeviceType SR EIERRYMNIRERE,
BIEHIETTEIREY AudioCapturer ZRISEAIEISSR, HAPLPE 3 NSHIIESE, BELE 4 RIIEERSZIRE
(FIi%) REXREEW, W, EIFSHERE. (£ addSoundEffect(UUID type, String packageName)i#{T7E%
RE, H UUID 253 SoundEffect iR HABHSIEE.
(FJi%) MOIEESmeREREE, B tRdMS3E AudioCapturerCallback, FSEHUHSTT %
onCapturerConfigChanged (List<AudioCapturerConfig> configs), #A/SyEF AudioManager 2:A9

4

\

registerAudioCapturerCallback(AudioCapturerCallback cb)75 & TERREREFM. KERAIT:

private AudioManager audioManager = new AudioManager();

public void main() {
AudioCapturerCallback cb = new AudioCapturerCallback() {
@Override
public void onCapturerConfigChanged(List<AudioCapturerConfig> configs) {

configs.forEach(config -> doSomething(config));
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audioManager.registerAudioCapturerCallback(cb);

private void doSomething(AudioCapturerConfig config) {

WH AudioCapturer SEAMEISSRAY start() 5 EBoREES.

SREMEIMEUEEECH byte 7, EIRAR read 3R TEURIEERL.
R AudioCapturer SEHESISREY stop(7TiEELERE,
RERUES RIS, R AudioCapturer SEEHEIISREY release (REHIAIR.

1.44 B=EEALES

1441 ﬁﬁl}|

SEEENFETEESERT, BN/BHIREEE, TSP, SIREFRRIEE

4

1442 ¥EC1%EB

BO= ik
AudioManager() MIIEREL,
AudioManager(Context context) MIERE, HFEAEIEERALTX Context,
AudioManager(String packageName) WIERE, BERSEERER.
activateAudiolnterrupt(Audiolnterrupt interrupt) b= W=y sl Y a8
deactivateAudiolnterrupt(Audiolnterrupt interrupt) ERESSAFEOIRSIE,
getAudioParameter(String key) SRENESTRE(EPISES I keys FTXIMAISEUE.
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#®OR

AudioDeviceDescriptor[] getDevices(DeviceFlag flag)

int getMaxVolume(AudioVolumeType volumeType)

int getMinVolume(AudioVolumeType volumeType)

int getRingerMode()

int getVersion()

int getVolume(AudioVolumeType volumeType)

boolean isDeviceActive(int deviceType)

boolean isMute(AudioVolumeType volumeType)

boolean mute(AudioVolumeType volumeType)

boolean setAudioParameter(String key, String value)

boolean setDeviceActive(int deviceType, boolean state)

boolean setRingerMode(AudioRingMode mode)

boolean setVolume(AudioVolumeType volumeType, int

volume)

boolean unmute(AudioVolumeType volumeType)

boolean setMasterMute(boolean isMute)

boolean setMicrophoneMute(boolean isMute)

boolean isMicrophoneMute()

List<AudioCapturerConfig> getActiveCapturerConfigs()

filix
FRIREER.
FEUEEERE BRASL.
FEUEE SRS BR/VE(L
IRENGEFER.
RENESRERA.

REUEE SRS B,

HIBMEEHIFFRIRS.

BENREGLTHERE.

BEERRENHERTS.

NEE R ET R HENSHE.

REREHIFFIRIRTS.

RERER.

RERNERIE RN,

BREERRENIFFHFTINE.

BESmHIRERENHSHIEHERS.

BERRSENHSHIHEFERS.

HRE R NESLTHERS.

RENS B LRI ER BRI EES.
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e

RFE
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#®OR

registerAudioCapturerCallback(AudioCapturerCallback cb)

void unregisterAudioCapturerCallback

(AudioCapturerCallback cb)

Uri getRingerUri(Context context, RingToneType type)

void setRingerUri(Context context, RingToneType type, Uri

uri)

AudioManager.CommunicationState

getCommunicationState()

void setCommunicationState

(AudioManager.CommunicationState communicationState)

boolean changeVolumeBy(AudioVolumeType volumeType,

int index)

boolean connectBluetoothSco()

boolean disconnectBluetoothSco()

java.util List<AudioRendererInfo>

getActiveRendererConfigs()

static int getMasterOutputFrameCount()

static int getMasterOutputSampleRate()

boolean isMasterMute()

static boolean isStreamActive(AudioVolumeType

volumeType)

ERESRRES MR T,

FEMSMRESHTEEA.

SREVERESRAESEELAT Uri,

RESERAZEEA] Uri.

RENHRIEEIEE .

RELRIEEIEER.

KBLnTEREMNER>—E .

ERERIIES SCO BiE.

Wi SES SCO BERNEE.

REVEXENEMEE., SIEERRE.

PRIV ERIHIR S E P X PRI,

RENERIHIR AR,

KESIRER SRS,

MEEERENERRAR AL TENRT.

A RBITS.
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#®OR filix

BllEE—/aiE ID, AudioRendererinfo.Builder.sessionID(int)i&

ERIZRIE D RISESUERSE, M
static int makeSessionld()
AudioCapturerinfo.Builder.sessionID(int)i&{EBiZ&i1E ID ik

BiCRSH.

void registerAudioRendererCallback
ISR S SR E .
(AudioRendererCallback cb)

void unregisterAudioRendererCallback
FEMSENSHEEEA.
(AudioRendererCallback cb)

%+ 1 SEEIEE AudioManager FIEEREO

1443 AELTR

SEEERMIEREMIAINE, —RIFASHIERIIERENINRENTTRER. FRER
TREMER RIEETT AR,
ESRPRCA SIS SRS FRPA ISR E RS, 1525 SNBSS R RN AL

Q?EO

1.4.5 ESEHARIES

1451 BENE

EEENEEAREESMARINESER. tone BRERSERIAN R RSB,
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1.4.5.2 0588

FEEREBITEE N D AEMRIR. tone BEMRRZ =8, TN SoundPlayer 3£,

EORZ

SoundPlayer(int taskType)

int createSound(String path)

int createSound(Context context, int resourceld)

int createSound(AssetFD assetFD)

int createSound(java.io.FileDescriptor fd, long offset, long length)

int createSound(java.lang.String path, AudioRendererinfo

rendererinfo)

boolean setOnCreateCompleteListener

(SoundPlayer.OnCreateCompleteListener listener)

boolean setOnCreateCompleteListener

(SoundPlayer.OnCreateCompleteListener listener, boolean

isDiscarded)

boolean deleteSound(int soundID)

boolean pause(int taskiD)

int play(int soundID)

int play(int soundID, SoundPlayerParameters parameters)

boolean resume(int tasklD)

MEREL, (NBTERER.

MR R I S SR e E AR,

HRIERFRTER L TS SSEIR 1D IS mEdREmR

EERR.

MIETERT AssetFD LIS SR ERES EIR.

AR SRR M SN S REUR SRR,

RN SRR E BRI SRR e &R

iR

REFSOIESTARRIENE.

RERTESCIESMAIENE, FRIEEEL

isDiscarded #nEUIEREE AT FHRIAET

BATHS.

e SRR S8R,

HRIEEIIES 1D EEXIRAE S .

EREASHIBIES.

EFEES MBS,

RS EREIIES.

60



FRIEARBRBBRESMIL, BERFE hmxt.org B8

#0032

boolean setLoop(int taskID, int loopNum)

boolean setPlaySpeedRate(int taskID, float speedRate)

boolean setPriority(int taskID, int priority)

boolean setVolume(int taskID, AudioVolumes audioVolumes)

boolean setVolume(int taskID, float volume)

boolean stop(int taskID)

boolean pauseAll()

boolean resumeAll()

= 1 SARAIINESIENES SoundPlayer R9EZEZM

#0028

SoundPlayer()

boolean createSound(ToneDescriptor.ToneType type, int durationMs)

boolean createSound(AudioStreamInfo.StreamType streamType, float

volume)

boolean play(ToneDescriptor.ToneType toneType, int durationMs)

boolean pause()

boolean play()

boolean release()

REEEERESIERNRE.

REE SRS AR,

REEEERESIINER.

REESERESENEE.

REES RIS eSS BN R,

BIESERIES.

HIEAA EEREMAYES.

RE BB EEFIERIES.

fiiR

SRS, (XFAT tone &,

U BB S RERATFLRNE (7)) A9 tone

RIEEEMSRSELIE tone &,

IEHESERTEAN tone ZAI tone .

HiF tone EHEHL,

REMEIEITH tone &,

&Y tone F&EIR,
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#0032 fiaik

& 2 tone ZHILERLSHER AP EZOINEEN 4R

#0383 i
SoundPlayer(String packageName) MHERE, (NBTRGS.
boolean playSound(SoundType type) BHRAS.
boolean playSound(SoundType type, float volume) IBEEEBNESE.

%= 3 RASAIREIR APl EZOITIREN 4B

1453 BINERRINESHER

&1 SoundPlayer(int taskType)i@iE75;A3KE SoundPlayer ZHIsLELIER, HFAS taskType HBUESEEFIS Y

2EME52E AudioManager.AudioStreamType BIENX.

IRAIE RO SR
(F5i%) REEMNEE, BINRE, BIEEINARHTINRENS R, SRS ERIERH TLA R,
SRR L, —FhEESEMESEULER play(int soundID, SoundPlayerParameters parameters)75
%, FAFEILUE SoundPlayerParameters $UEEMTENER, BINREL, BHUREMNGHR, B—FEEMIARE
S play(int soundID)/5i%. FEEEMAIIEIRENES ID, HEESHESHIEHE,
BIES ID, JLHESERESHITEE, REMELE,
SERIREATEREREMA deleteSound(int sound|D)FepR I EIRATFEIL.
TEEG IR RS SRR N SIER:
public void demo() {
/] BT IR
SoundPlayer soundPlayer = new SoundPlayer(AudioManager.AudioVolumeType.STREAM_MUSIC.getValue());
/] B2 IEEERR RIS CIRES
int soundld = soundPlayer.createSound("/system/xxx");
/] B3 IEEEE, BINREFIERRE
SoundPlayerParameters parameters = new SoundPlayerParameters();
parameers.setVolumes(new AudioVolumes());
parameters.setLoop(10);

parameters.setSpeed(1.0f);
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11. /] BB A: FEEEH

12. soundPlayer.play(soundld, parameters);
13. V7 FHE504

14. soundPlayer.stop(soundld);

15. /] BB 6: BHIEERIR

16. soundPlayer.deleteSound(soundlid);

1454 tone HFMERKSIB

1. @it SoundPlayer(#ai&753%5kEX SoundPlayer SAISEHNLITSR.

2. {#F SoundPlayer RUSLHMLITSR, 18T createSound(ToneDescriptor.ToneType type, int durationMs)75i%, I8E
tone FH3AUH] tone SFEMAHEEE tone FHIR.

3. f#F SoundPlayer RUSLHMLITSR, 18T play. pause. release J5i%5ehk tone EEM, tone BHEEF] tone FHIR
B
TEAIEFIRT tone EIERMSIBIT:

1. public void demo() {

2. /] BB SERIEIISR

3. SoundPlayer soundPlayer = new SoundPlayer();

4. // £ 2: BlE DTMF 0 (758 1336Hz, {4 941Hz) $54ER1A 1000ms £ tone &
5. soundPlayer.createSound(ToneDescriptor.ToneType.DTMF_0, 1000);

6. // £ 3: tone NIERL, EEFIRIRRE

7. soundPlayer.play();

8. soundPlayer.pause();

9. soundPlayer.release();

2 REERIEIY

1. @3 SoundPlayer(String packageName)#ai&753E5KEY SoundPlayer SRA9SLBL ISR,

2. {#F SoundPlayer BISLHIEITSR, @I playSound(SoundType type)ak playSound(SoundType type, float
volume)JTiAEERAELENEE, HHITRRASEL.
TEREHIRRRSTERIER:

1. public void demo() {

2. /] B LHEIIR
3. SoundPlayer soundPlayer = new SoundPlayer("packageName");
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/] BB 2. BRERTEE, SBA1.0

soundPlayer.playSound(SoundType.KEY_CLICK, 1.0f);

2.1 BFSIEETE
211 #Hk

AVSession B2—EHMERIEHIELR, SHERRSHFEII TS, FHRENGEHEERD,

ENAERTLAEH. SRtERRRRIRZ Bz,

2.1.1.1 RS

FE{5EA5E AVSession 3K/5, BERAHTEREM.

&R AVBrowser 9 subscribeByParentMediald(String, AVSubscriptionCallback)Z g, FEBESHIT
unsubscribeByParentMediald(String), BiLEESITiE.

{5F3 AVBrowserService B975i% onLoadAVElementList(String, AVBrowserResult)id result IR[EIEEERT, AT

detachForRetrieveAsync().

HERIESEFEREA ohos.media.player.Player, BRITCAIEEZKIRGESEM.

21.2 BFSEFARES

2.1.21 BENE

AVSession fEZRBMNMEERIE, ERIEENMERNZRLD, TERBARBI M OEAESR

I ESINE S

AVBrowser

BRSEs, BREEEPREE, RINERERRSE, BEEKEHIRE AVBrowser MRS

I ARIEBIIE IS
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HFFRIEA, BH connect J57%[A AVBrowserService &CiEZIENK, EHENINEERRES
i% AVConnectionCallback.onConnected R A#CITHEIEE XK, HERESE

AVSubscriptionCallback.onAVElementListLoaded F{RIFIERAVEIIEREIE.
AVController

EAEHIRR, FEE PR AVBrowser EREARSS BRINIERIEIETT

AVConnectionCallback.onConnected F8J7#Z, B33 Service ZiEEE=HIIES, H@EiL
SCE AVControllerCallback [BlYENE M AR SZimEMIRSETE, FINHMBEETE, BIURES

TEE, MNiseak Ul mlFET.
AVBrowserService

BANEEEIRSS, BEERS W, BIIEASiE AVSession SIEKRIGESEIERE, HEd
LI Player #TIR(ANENR. HPEMRNEENGE:

onGetRoot, SMEBEMIEILSEE AVBrowser & SRRNERAS®, BHRE—MNEREY AVBrowserRoot STE T ~EERL
I3;

onLoadAVElementList, 2MEMIEIRNILSEE AVBrowser &ERIEGEITREIER, BT
AVBrowserResult.sendAVElementList(List<AVElement>) /5 iRREIEAIEHEGE.
AVSession

PIASTE, BETE AVBrowserService Y onStart H8l5, i@id setAVToken 5L EE
AVBrowserService B, FHEBITIELIL AVSessionCallback BEIESZIFNMRIEARI=HI S8
AVController &IXRUERIZHIES, WK, BE. BEEL—H. BEET—MHE,

R _ERPOANZE, AVSession fEZ5A%E AVElement,
AVElement

AT, FATBIERBIEM AVBrowserService {£%45 AVBrowser,
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2.1.2.2 ¥R

#0O= iR

AVBrowser(Context context, ElementName

name, AVConnectionCallback callback, PacMap ¥3i& AVBrowser SEf5], AT AVBrowserService 12EtHIEREUE,

options)

void connect()

void disconnect()

boolean isConnected()

ElementName getElementName()

String getRootMediald()

PacMap getOptions()

AVToken getAVToken()

void getAVElement(String mediald,

AVElementCallback callback)

void subscribeByParentMediald(String
parentMediald, AVSubscriptionCallback

callback)

void subscribeByParentMediald(String
parentMediald, PacMap options,

AVSubscriptionCallback callback)

void unsubscribeByParentMediald(String

parentMediald)

1&E$3 AVBrowserService,

5 AVBrowserService BiFRERE,

FIRrLEIREEESS AVBrowserService &,

¥KEX AVBrowserService i ohos.bundle.ElementName 3L,

SRENERIALRAA id,

$XEX AVBrowserService 12AtHIFTINEEE.

REVRATERIShE.

BMINEAR id, EEXIRAY ohos.media.common.sessioncore. AVElement

B8, EfER{E callback R[],

ENEEEA d BSHERETRER, FITRECHRMEEERER.

ETFETRSHSECREIDISERA id PREATRIER, FTHEHRE

IMEREIER.

EUELT RS RISA id RS R EFE,
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®&ORS

void unsubscribeByParentMediald(String
parentMediald, AVSubscriptionCallback

callback)

7= 1 AVBrowser [9F=E4 ]

#0O=

abstract AVBrowserRoot onGetRoot(String
callerPackageName, int clientUid, PacMap

options)

abstract void onLoadAVElementList(String

parentMediald, AVBrowserResult result)

abstract void onLoadAVElement(String

mediald, AVBrowserResult result)

AVToken getAVToken()

void setAVToken(AVToken token)

final PacMap getBrowserOptions()

final AVRemoteUserInfo getCallerUserInfo()

void notifyAVElementListUpdated(String

parentMediald)

void notifyAVElementListUpdated(String

parentld, PacMap options)

% 2 AVBrowserService BFE#EM

EUHITIFSISRE callback 1EXAIEMK id BYEREIHEA.

EiE7E, AFRERAEFNERNSIRES, £ AVBrowser.connect()

[E#HTEAE.

EiE7G%, ATFRERBEFNEANENERES AVBrowserResult, H
BETFIRM AVElement 73, 7E AVBrowser f975i%

subscribeByParentMediald &} notifyAVElementListUpdated 4T7/E117ME]

B

EE7E, ATREUSENSATE AVElement BRER, &

AVBrowser.getAVElement &I TE4TEIE,

$KEY AVBrowser 5 AVBrowserService Z[ERISIESHE,

i&E AVBrowser 5 AVBrowserService Z[ERISIESHE,

$EEY AVBrowser 7EiZE#E AVBrowserService AHE BHIIRES S EUETR,

REHRIREERERERER.

BT CIEREAT AVBrowser HRIRTRIIF I REERENE.

BHIFFEBIERR AVBrowser HRIRTIMIIFRREERERE, AiRER

3R

o

2

fiig

iR
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®OZ

AVController(Context context, AVToken avToken)

static boolean setControllerForAbility(Ability

ability, AVController controller)

boolean

setAVControllerCallback(AVControllerCallback

callback)

boolean

releaseAVControllerCallback(AVControllerCallback

callback)

List<AVQueueElement> getAVQueueElement()

CharSequence getAVQueueTitle()

AVPlaybackState getAVPlaybackState()

boolean dispatchAVKeyEvent(KeyEvent keyEvent)

void sendCustomCommand(String command,

PacMap pacMap, GeneralReceiver receiverCb)

IntentAgent getAVSessionAbility()

AVToken getAVToken()

void adjustAVPlaybackVolume(int direction, int

flags)

void setAVPlaybackVolume(int value, int flags)

PacMap getOptions()

¥3i& AVController 3£f5l, FAFRIFAFERFS AVSession HTRELUEHIIE

(ZSE8

TEIRINEHIEEERR ability LUSKORES,

FEM—MEEALAEECRE AVSession FIZEE, BISITTEIBFIE MRS

B,

IS AVSession Z [ERIEESER,

SREUEIIBAG .

SREEIBAT IFIHRRR.

IREUBHATS.

RIS R ER A B LS.

RZFAME AVSession RIZEEN WS, &%

ohos.media.common.sessioncore.AVSessionCallback.onCommand,

REVSIFEFARER IntentAgent,

REN FREERISIERORE. LSRR AT QR IRAEREEHIRs.

AL EREE.

REENSE, ERHHENSTEEH.

IRENS IR RERY AVSession RIKTINEIE.
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®OZ

long getFlags()

AVMetadata getAVMetadata()

AVPlaybackinfo getAVPlaybackinfo()

String getSessionOwnerPackageName()

PacMap getAVSessioninfo()

PlayControls getPlayControls()

% 3 AVController {9z

#02

AVSession(Context context, String tag)

AVSession(Context context, String tag, PacMap

sessionlnfo)

void setAVSessionCallback(AVSessionCallback

callback)

boolean setAVSessionAbility(IntentAgent ia)

boolean setAVButtonReceiver(IntentAgent ia)

void enableAVSessionActive(boolean active)

boolean isAVSessionActive()

3REX AVSession BIFFINFRIR, #RICTE AVSession REIREN .

FREEHAEIRRITTEERE ohos.media.common.AVMetadata,

REUEHIER.

¥X8 AVSession LI FARFHIEETR.

RENAIERIMTINSERE.

SREX— PlayControls STffl, 1SFTHsHIREMN, HANERIRINER. =

IE. &%

13i& AVSession 3L, FATHSHIRARER.

METHEMIMSIEEREM AVSession S, FTFEHIIRAERL.

REEVARMCRITHIEIES, EHIZEMMATI. 2R callback 79 null

UGS T

#5 AVSession iIRE— IntentAgent, FAREENAFRE.

FIRAMEERESR E— IntentAgent, LUERFLERE, AILUBISE

PRSI AGER .

RERTHERASE, SSEESRKGON, BRASHIREN

true, MIRAEHEIHRWAHS, WRER false,

HARERETAE.
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®OZ filix

void sendAVSessionEvent(String event, PacMap

ElTE Al egra: vie A=t

options)

void release() BER, NEEHEZ/EREA.

AVToken getAVToken() RENN FRIERRIRIENSRE. WO AT eI AMERTEHIgE.
AVController getAVController() RENRIEAERT CIBAYEHIRE, SRR,

void setAVPlaybackState(AVPlaybackState state) RELEHBRUATS.

void setAVMetadata(AVMetadata avMetadata) BBIRINEETTEIE ohos.media.common.AVMetadata,
void setAVQueue(List<AVQueueElement> queue) IR EBIBHEAT,

void setAVQueueTitle(CharSequence queueTitle) IREREHIAFIRRRE, Ul SERIRE,

void setOptions(PacMap options) REBIMSERERAIMTINEEE.

AVCallerUserinfo getCurrentControllerinfo() REUREHRIE KA EHIEEER.

7= 4 AVSession FIEEREN

#0O3 fhik
AVElement(AVDescription description, int flags) ¥3i& AVElement L5,
int getFlags() SREY flags AYHE.
boolean isScannable() FIRPEARETIE, W BAETTR, WSS FTRRE.
boolean isPlayable() BRI R EIE.
AVDescription getAVDescription() REURRESIFRES.
String getMediald() SREVEMARRY id,
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®&ORS fik

% 5 AVElement f9EE$z0

2123 ARSE

{5F8 AVSession SYAEZRBIE—MERETG, D ACIEEFIRFICIERS .

eUEE PR

7EZ i AVClientAbility 5rESBE AVBrowser 1 AVController, HEIRS &S EZEK.,
public class AVClientAbility extends Ability {
/] IR RE
private AVBrowser avBrowser;
/] BEHIRE
private AVController avController;
@Override
public void onStart(Intent intent) {
super.onStart(intent);
/] BT EAERRISER RS B IREMES
ElementName elementName = new ElementName("", "com.huawei.samples.audioplayer”,
"com.huawei.samples.audioplayer.AVService");
// connectionCallback £ avBrowser.connect 5iAE#HTEIE.,
avBrowser = new AVBrowser(context, elementName, connectionCallback, null);
// avBrowser RIEXIEAN s RRIRSS HOEREER.
avBrowser.connect();
/] BERNMEFIRREME ability DUZRKHRES(,

AVController.setControllerForAbility(this, avController);

}
AVConnectionCallback [EE#EOFRITIZENAELH, BEFESAE onConnected FiT FIRAKGREFICIRIR AL S
£8 AVController,
/] RiEiER (avBrowser.connect) [FHIEIE7TIESLHL
private AVConnectionCallback connectionCallback = new AVConnectionCallback() {
@Override
public void onConnected() {

/] PERE AN R AR RS AT Bl 5)%, BNERE onConnectionFailed().
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}

/] EEVTAEREE, FRLARERITIR.

avBrowser.unsubscribeByParentMediald (avBrowser.getRootMediald());

// EZAB#1 AVSubscriptionCallback, FIFAMETENSEHIETE,
avBrowser.subscribeByParentMediald(AV_ROOTavBrowser.getRootMediald(), avSubscriptionCallback);
AVToken token = avBrowser.getAVToken();

avController = new AVController(AVClient.this, token); // AVController S5—NEE00X4E1ZERY context
// &% AVControllerCallback, FAFAMEIRSIHEMIRSRIEEZMHAIEIE.
avController.setAVControllerCallback(avControllerCallback);

M <

// HEEEEE (A1)

) o
%
BEMTIFEMINAT, 7£ AVSubscriptionCallback ElJ&#E 0 onAVElementListLoaded F{RFIRS IRENEAIRRTIZE.
// Ki2JiE{EE (avBrowser.subscribeByParentMediald) fS#YEE i £5LH
private AVSubscriptionCallback avSubscriptionCallback = new AVSubscriptionCallback() {
@Override
public void onAVElementListLoaded(String parentld, List<AVElement> children) {
// TEARIORIEIEZTi%, parentlD J9tRR, children SRS IREIEAIEATIZR
super.onAVElementListLoaded(parentld, children);
list.addAll(children);

] <

AVControllerCallback BIEEOFRITEIIARIETTE, EERTRSIHEINSRIERBAIE

WENEFIRIENE, ZFiRAEXE75ESSEI Ul BIRIET.

/] RSB i A AR SRR S S A0 E
private AVControllerCallback avControllerCallback = new AVControllerCallback() {
@Override
public void onAVMetadataChanged(AVMetadata metadata) {
// HPRSSiEF avSession.setAVMetadata(avMetadata)d, /5 ESHEENE,
super.onAVMetadataChanged(metadata);
AVDescription description = metadata.getAVDescription();
String title = description.getTitle().toString();
PixelMap pixelMap = description.geticon();
M o
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}

@Override

public void onAVPlaybackStateChanged(AVPlaybackState playbackState) {
// ZIRSSimVEAA avSession.setAVPlaybackState(..), LA iESHEENE,
super.onAVPlaybackStateChanged(playbackState);
long position = playbackState.getCurrentPosition();
) o

}

// EERESE (|iE)

M <

FerkbA LTS, WRZARJLATE Ul S48 A avController R973iARARSS in RIEERUE

A
o

/1 & Ul B S E RN RGBT RRS R RSB E FES
public void toPlayOrPause() {
switch (avController.getAVPlaybackState().getAVPlaybackState()) {
case AVPlaybackState.PLAYBACK_STATE_NONE: {
avController.getPlayControls().prepareToPlay();
avController.getPlayControls().play();
break;
}

case AVPlaybackState.PLAYBACK_STATE_PLAYING: {

20.

21.

avController.getPlayControls().pause();

case AVPlaybackState.PLAYBACK_STATE_PAUSED: {

avController.getPlayControls().play();
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HuBhiuztiREWSEEFEL, thal:

avController.getPlayControls().playNext();
avController.getPlayControls().playPrevious();
avController.getPlayControls().playFastForward();
avController.getPlayControls().rewind();
avController.getPlayControls().seekTo(1000);
avController.getPlayControls().stop();

] =

A LAERRAMER. BIURSEEIRE:

AVMetadata avMetadata = avController.getAVMetadata();
AVPlaybackState avPlaybackState = avController.getAVPlaybackState();

] <

EUREBRSS i

7EBRSSi% AVService #FEE AVSession ] Player,

public class AVService extends AVBrowserService {
/] BRRIE
private AVSession avSession;
/] TEIRIERES

private Player player;

@Override

public void onStart(Intent intent) {
super.onStart(intent);
avSession = new AVSession(this, "AVService");
setAVToken(avSession.getAVToken());
// 1&E& sessioncallback, FAFIARIE iRV AEHIRERERBIIEHIIE S,
avSession.setAVSessionCallback(avSessionCallback);
// REBRBUASHIIAIRS S AVPlaybackState. PLAYBACK_STATE_NONE,
AVPlaybackState playbackState = new

AVPlaybackState.Builder().setAVPlaybackState(AVPlaybackState. PLAYBACK_STATE_NONE, 0, 1.0f).build();

avSession.setAVPlaybackState(playbackState);
// SCREFERERHINIIAM, ANSREEFAZ A Player, tRILATEHTIBAESHIMEL.

player = new Player(this);
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}
@Override
public AVBrowserRoot onGetRoot(String clientPackageName, int clientUid, PacMap rootHints) {
// WBRIE % avBrowser.connect()75iE. EREIEE, NIREHAI AVBrowserRoot L, BRIRME] null
return new AVBrowserRoot(AV_ROOT, null);
}
@Override
public void onLoadAVElementList(String parentld, AVBrowserResult result) {
LogUtil.info(TAG, "onLoadChildren");
// MRZ s avBrowser.subscribeByParentMediald(...) /5%,
// $eiiTi% /5% detachForRetrieveAsync()
result.detachForRetrieveAsync();
// externalAudioltems EFRIK M, BFAZBITEI.
result.sendAVElementList(externalAudioltems.getAudioltems());
}
@Override
public void onLoadAVElementList(String s, AVBrowserResult avBrowserResult, PacMap pacMap) {
// WaRIZ % avBrowser.subscribeByParentMediald(String, PacMap, AVSubscriptionCallback)75i%.
}
@Override
public void onLoadAVElement(String s, AVBrowserResult avBrowserResult) {
// WaRIZ % avBrowser.getAVElement(String, AVElementCallback)75i%.
}
}
N8Rz 2 Fim AR SRR A AT ERU S E S A EESSH.
private AVSessionCallback avSessionCallback = new AVSessionCallback() {
@Override
public void onPlay() {
super.onPlay();
// %ZAigiEF avController.getPlayControls().play(RT, %75 iESENE.
// "ORCFERUER, FHAREL.
if (avSession.getAVController().getAVPlaybackState().getAVPlaybackState() == AVPlaybackState.PLAYBACK_STATE_PAUSED) {
if (player.play()) {

AVPlaybackState playbackState = new AVPlaybackState.Builder().setAVPlaybackState(
AVPlaybackState.PLAYBACK_STATE_PLAYING, player.getCurrentTime(),
player.getPlaybackSpeed()).build();

avSession.setAVPlaybackState(playbackState);

}
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1H

}
@Override
public void onPause() {
super.onPause();
// 2= FiiE avController.getPlayControls().pause()fT, %75 iESEEIA.
/] "BRCEEIER, SR,
}
@Override
public void onPlayNext() {
super.onPlayNext();
// %2 AiiEF avController.getPlayControls().playNext(BT, i%75i%SENE.
// WORHER F—RHER, @i avSession.setAVMetadata i@ B F—HifBHIEE.
avSession.setAVMetadata(avNextMetadata);
}
/] EBLAS IR
@Override
public boolean onMediaButtonEvent(Intent mediaButtonlintent) {
KeyEvent ke = mediaButtonIntent.getParcelableParam(AVSession.PARAM_KEY_EVENT);
if (ke == null) {
LogUtil.error("onMediaButtonEvent", "getParcelableParam failed");
return false;
}
if (ke.iskeyDown()) {
/] REFRIREEAEE

return true;

switch (ke.getKeyCode()) {
case KeyEvent. KEY_MEDIA_PLAY_PAUSE: {

if (playbackState.getAVPlaybackState() == AVPlaybackState.PLAYBACK_ STATE_PAUSED) {
onPlay();
break;

}

if (playbackState.getAVPlaybackState() == AVPlaybackState.PLAYBACK_STATE_PLAYING) {
onPause();

break;
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break;

}

case KeyEvent KEY_MEDIA_PLAY: {
onPlay();
break;

}

case KeyEvent KEY_MEDIA_PAUSE: {
onPause();
break;

}

case KeyEvent. KEY_MEDIA_STOP: {
onStop();
break;

}

case KeyEvent KEY_MEDIA_NEXT: {
onPlayNext();
break;

}

case KeyEvent. KEY_MEDIA_PREVIOUS: {
onPlayPrevious();
break;

}

default: {

break;

}
return true;
}
// EERERE (8%)

] <
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2.2 BIPRER
221 i

HarmonyOS AR EIRERIF SRR EIRAXAIINEAET &, BREREN: SREURIK

TOEUE. EEEIES.

TEHATR AR AR, FFAREN T EUTERER:

PixelMap

PixelMap 2EGFISETEEIMNERN, BTEGRERNEH—THIGE,
Rid Tz

BT R RRmA S SALUERIETRE, HIANEHARR. SRR KESEIRER.

22.1.1 HRSHRH

FIRBTRER native B[R, EIVERASIEEIE AVMetadataHelper XS ERA=KE, TahE

A release()/5i%.

222 BIFTEIERINALIES

2221 1BENE

BT R MRS RN EIRRVETE, PIANEIMRRR, RRIHR. RRRIIEIES .
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22.2.2 ¥E[RAAE

#0=

setSource(String path)

setSource(FileDescriptor fd)

setSource(FileDescriptor fd, long offset, long length)

setSource(String uri, Map <String, String> headers)

setSource(Context context, Uri uri)

resolveMetadata(int keyCode)

fetchVideoScaledPixelMapByTime(long timeUs, int option, int

dstWidth, int dstHeight)

fetchVideoPixelMapByTime(long timeUs, int option)

fetchVideoPixelMapByTime(long timeUs)

fetchVideoPixelMapByTime()

resolvelmage()

fetchVideoPixelMapByIndex(int framelndex, PixelMapConfigs

configs)

fetchVideoPixelMapByIndex(int framelndex)

fetchVideoPixelMapByIndex(int framelndex, int numFrames,

PixelMapConfigs configs)

EEUEER RS, BRIREARNR.

RS S HIBARF, IRERINR.

EEUERANRAS AR, EEEIRIRIAENR

BELNIERAHIERE, REFKR.

IEBUEERIRASI Uri, REFINR.

IEBUEERIRAR Uri A1 LT3, REFEKE.

IREURATTHIRETIERE keyCode MMAIE.

HRIEISTR AR, SREVETLAR ERIEERA/N,
IRENEER.

HRIEISTIR A SRR BREUET, SREVIAEE.

IRIEISTRFR R, SRENEREE AT ERAIAISER.

BEHSRE SR R P R — A SR

FEEURTESNEGEE, thinEiEsm, NRE
ZNER, BEEFE— N EGRIEE.

IRIEEENEGGSISTUSTR, REWBRRPEE—M
BOEHE.

IRENAIR e RE —IBg SR,

IRIEEENEGEGSFISTUATR, REWUTRPEENE
ZEMEIEIE.
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#03 g
fetchVideoPixelMapBylndex(int framelndex, int numFrames) IRENSTIR e E AL IR SR,
fetchimagePixelMapByIndex(int imagelndex, PixelMapConfigs RIBIEENERGRIBNER, FERRIGDIEENE
configs) %.
fetchimagePixelMapBylndex(int imagelndex) REVREHR e E .
fetchimagePrimaryPixelMap(PixelMapConfigs configs) EIEENEREREIUET, REURERFENAE &,
fetchimagePrimaryPixelMap() IREUFERFEOAE R,
release() FERUEE IR R,

= 1 BHATEIRFREEZE AVMetadataHelper f9FEERO

2223 IRENMEHRMARSE

IR ASUEETE AVMetadataHelper X952, BILUBIT setSource IREEEINAEASN S, MNRFKEHIREALE

1, MFTEHITEEHRLF,
AVMetadataHelper avMetadataHelper = new AVMetadataHelper ();

avMetadataHelper setSource(*/path/short video.mp4");
TEEIRBUNIEERTIRIN, LARRENIARTE), SRERNIRROMETE.
PixelMap pixelMap = avMetadataHelper.fetchVideoPixelMapByTime(1000L, 0x00);
SREVZE| PixelMap X5/, 8 release() &R HISENAIEIALIR.

avMetadataHelper.release();

2224 FREVGUSTEHRRIAR SR

BUEBIEIAEUEETE AVMetadataHelper 335, AJLUEID setSource IR BEERAIEASUE, NRERNREWIREARE

5, WTCEHITIREHRE,
AVMetadataHelper avMetadataHelper= new AVMetadataHelper();

avMetadataHelper.setSource("/path/short video.mp4");
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TEE BRI TTETRERT key, SREVRIATTATE. N TMURBIRBURARIIHRER

String result = avMetadataHelper.resolveMetadata(AVMetadataHelper.AV_KEY_DURATION);

SRENZEIEATTEUERS, A release() REERUSEENAFINRIR,

avMetadataHelper.release();

2225 IRENESTINEIREIBNAREE

IR ASUEETE AVMetadataHelper X452, BILUET setSource IR EBEINNSIREAN S, WRFNREHIZRER

1Efs, WFEHTIREURE.
AVMetadataHelper avMetadataHelper= new AVMetadataHelper();

avMetadataHelper.setSource("/path/short_video.mp4");
RSB GEEE.
byte[] data = avMetadataHelper.resolvelmage();

RENZIEGEIES, A release()REFRHUZEN ISR,

avMetadataHelper.release();

223 BIMAESRREALES

2231 HENE

BAFERIRMH TIRERAE F. TR, SRS o Uri SERER.

2232 EOREA

#O= iR

BEHATER Uri, BT HEEESSAEIRCRIE
appendPendingResource(Uri uri)
IR,

BEETARER Uri, BT RERERBURIASMA

appendRequireOriginalResource(Uri uri)

b~

2
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BO= i
fetchVolumeName(Uri uri) JREVATE Uri FTBRYSEA.
fetchExternalVolumeNames(Context context) SRENFRE AR external FEESBHIGIZE,
fetchMediaResource(Context context, Uri documentUri) HRIESRSCAY Uri SREXRS RZAYEE4AZUAT Uri,
fetchDocumentResource(Context context, Uri mediaUri) HRIEERATURY Uri SREXKS RIATSREZURY Ui,

FREVE R A external_primary SIAEBBIRAS

fetchVersion(Context context)

B,
fetchVersion(Context context, String volumeName) FEUEESBNEBIRAER.
fetchLoggerResource() SREVAFEIEAIHPIRZSRY Uri,

BEARGECERTERATATLE, HF
Audio.convertNameToKey(String name)

FHEZAT "key” .

Audio.Media.fetchResource(String volumeName) REBTFAE SRS R Uri,
Audio.Genres.fetchResource(String volumeName) RENBFEERRIRERAI Uri,
Audio.Genres.fetchResourceForAudiold(String volumeName, int audiold) IREN BB SRS RIATTRIRIS S RY Uri,

REAFMESIRIRF B RIERERN
Audio.Genres.Members.fetchResource(String volumeName, long genreld)

Uri,
Audio.Playlists.fetchResource(String volumeName) REETAEE SRS IRERM Uri,
Audio.Playlists.Members.fetchResource(String volumeName, long REATAEEERS IR FERIIRREEN
playlistid) Uri,
Audio.Playlists.Members.updatePlaylistitem(DataAbilityHelper

BaEIp RS,
dataAbilityHelper, long playlistld, int oldLocation, int newLocation)
Audio.Albums.fetchResource(String volumeName) RENAFAEEIREIEER Uri,
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#BOR

Audio.Artists.fetchResource(String volumeName)

Audio.Artists.Albums.fetchResource(String volumeName, long id)

Audio.Downloads.fetchResource(String volumeName)

Audio.Files.fetchResource(String volumeName)

Audio.Images.Media.fetchResource(String volumeName)

Audio.Video.Media.fetchResource(String volumeName)

& 1 RIAFHEIERSE AVStorage RUEEREC

2233 AEREE

LASEUSasZ {4 9

1. SREME(RINEBIZEIREAT Uri fE,

1. AVStorage.Video.Media. EXTERNAL_DATA_ABILITY_URI

2. IRUBRIRAMEIEIREN Uri SRR e TTEdR.

1. DataAbilityHelper helper = getDataAbilityHelper(context);

fik

R TAESREARERAI Uri,

REATANEFETIEHNZARAIREHEE A

Uri,

REATAE TSR ERAI Uri,

IRENR T MBS R ARSI SO (3T,

HTML, PDF %) f9 Uri,

IREVFTFAMEERIAMEREI Uri

IREVF T MBS AMERE9 Uri,

2. try {

3. DataAbilityPredicates predicates = new DataAbilityPredicates();

4. /] REERTEEMS

5. predicates.equalTo(AVStorage.Video.Media. DATA, "xxxxx");

6. // columns 73 null, EMIERATEFER, HEIFIFR=ENR id FE&

7. ResultSet result = helper.query(AVStorage.Video.Media.EXTERNAL_DATA_ABILITY_URI, new String[]{AVStorage.Video.Media.|D},

predicates);

8. if (result == null) {

9. return;

10. }

11. while (result.goToNextRow()) {
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result.getint(result.getColumnindexForName(AVStorage.Video.Media.ID)); // 3XEX id ZERAY(E

}
result.close();
} catch (DataAbilityRemoteException e) {

M <

SRENEISR ID J5, RIeNEiREFINERE TS RE, W .

Uri uri = Uri.appendEncodedPathToUri(AVStore.Video.Media.EXTERNAL_DATA_ABILITY_URI, String.valueOf(id)); // id 9558 2 SREXZIRY

id
Player player = new Player(context);
DataAbilityHelper helper = getDataAbilityHelper(context);

player.setSource(new Source(helper.openFile(uri, "r")));

224 BAEIRSIEEARES

2241 BENE

IRURTHEIRSS NI B FRAIRIA S SERUTEE, FHS UM IR A SR R .

2242 $ERA

&O=

performLoggerFile(String path, String mimeType)

performLoggerFile(Context context, String[] paths, String[] mimeTypes,

AVLogCompletedListener callback)

connect()

disconnect()

isConnected()

iR

ERBY AR ESE A

RS

—IRIFEE MR

RIS,

MRS W,

WEHRS R CEE.
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#BOR fik

= 1 FAEIRSSHEX2E AVLoggerConnection fYEE#EEO

2243 ARLE

B IEIRS D SRR SER, AR5

G E

#IA1% AVLoggerConnection, FHEMENEREL,
public class ZSacnnerTest implements AVLoggerScannerConnectionClient {
private AVLoggerConnection zScanConn;
public ZSacnnerinterTest(Context context) {
/1 EHHE

zScanConn = new AVLoggerConnection(context, this);

M =

TR AR SS .
zScanConn.onConnect(); // EERMIRS
£ onLoggerConnected [ENEREAHATIAE,

@Override
public void onLoggerConnected() {

zScanConn.performLoggerFile(filePaths[i], mimeTypesl[i]); // IRSSEEHITAE

£ onLogCompleted [EIEIRE BN IHHLER.

@Override
public void onLogCompleted(String path, String uri) {
// ENEEREURE] URI Y&

zScanConn.disConnect(); // WiFF 3RS

aRSiEI

AVLoggerConnection §#/5:% performLoggerFile, 134557 onLogCompleted @A,
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AVLoggerConnection.performLoggerFile(this, filePaths, null, new AVScanCompletedListener(){
@Override

public void onLogCompleted(String path, String uri) {

22,5 PRSERERERINFLIES

2251 BENE

FEF R FRSRERAAI S 4 B B ST A BB IR

2.2.5.2 $&ORB

®OX= iR
createVideoThumbnail IR UR MR IR B E .

createlmageThumbnail S EEEHRAYTEREE,

#F 1 YR SEISGEIREFREHER2E AVThumbnailUtils B9EEZO

2253 AEREE

SREAISI - HIAERRE,
PixelMap resMap = AVThumbnailUtils.createVideoThumbnail(videoFile, size);
SRENE R S HIAERRE,

PixelMap resMap = AVThumbnailUtils.createlmageThumbnail(imageFile, size);

3%E
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3.1 1R

3.1.1  #hR

3111 BAREE

RFEYE

EEFBRZRFIESRRBFIRENARR, ISARNONARET, RIFNAESMRS
RETENANKE. FARBRT, NAERERLRE, MENERIHESZERE. F
g0, SNRMA A (—MERAINA) SNERBRURAIER MM B fUEUEsSE RRRS

RURESIRITERIE, BMERGSMILLEE TN, FHANA A IREHRIRTHEMAER.
IFRIRER
HTFRABTVENHEES IR, EEOANT, NERELRAERINRRRIR. (BN

ATY RVENTEE, FENAESDEZIMIRFSEMNANEE (BERRIALEE)
BEEN; RSSO A BOLARRMAYS TSI MBHR R = HEIRERRE . AT (RIEXLE
BEEEN AW AUEEMER, MEEE—MHEEENERAR, X2 AERER.

R AR B RE AL ERFI SR AT, SR AEEERPRE L BERAFEN, LUE

R TR N AR T E SIBRIFA .
BURRIPAIRISR
BERRIPERISRAT LA AEIEIRED. BIREE T IALEE (WRA. Bix. BR. &

F) . REBEHE (MREWRA. B, ERXEF) | NBEEYE sSENBRETIREEN (MR

E KEE. BKNEF) . MR (URHEFE. SIZRELISE) F.

BURFALGEE
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RPRFABCEEE— MUREERIBLE N RS, RAERENSEIRNINT, FESRACEE
MMAINAISA: BRERS. FRNA. FRMESNYA. BESNA. RRMEEEN

A, FELEREBRERNA. BEthEENA, FRTeERORY K.
BRREISUIR
WRIDEANASE (W0: RA. BAR. BB, MMSE. BEF) RERSEEN (W: 8

M. ZZX. RITEIE. RIEEREF) AR,
RIFRt#Z L INRE
— N FERTRERM T SFIhEE, EhNAARERFRIKEERMZMAITIEE, FRAMAEZ

B8, XB—MEXEIZAMES, AHUTRARMEEEARF RN, BFERRE
— N, BEEENBROIIEERTRSE]. LSRN, EASMAEXFN RO
Thge; ECANERIRSERIAR, BRLASIRAE REEM S OIEE, XLINRERREIIR, AR
ALERROELZMATRY (BUHMASERR) . SHOMEENNAZHHENTIEE, XL
DIREFFEAINIR, FERMBFENRBEN. HRFHER, HREFEN. BABETZOI

B8, ARRSEROINEERTHEITIRE, MRS RIEE. FONAFEHIFARFIRSHITIEE,

XLETNRERT R Z AV PRE R A4 LE,
RV EIIR

RIEN AR RS X IERETHHEENNARNE/NE, —BiRDESHIZRERSTE

LA TTIAIE BiE THIR AR,

3.1.1.2 Bt

REFMENIYENELENIET. BABRT, MAREHRERNAZER. XLREHE
iBid DAC (Discretionary Access Control) . MAC (Mandatory Access Control) LIRS

AR BRIV S S M AR TN, BN ARESSMERELTREMOLAR S
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ECEAN ARREIESR FR LT, LR ER RS E N A RN, EREIRe,

FEMXERORA—TIRGIER, XHMENRN "NASIR" B9%EH.

RO REIESRAIBRISE. MIMNTRETEE. SR FRNA. LRBFNSS5M
RI8, NMAMREEERNBIMEREEEERORMT (oK) ( BOKMAS (53
FEK) . BE (BEZNMRN) IBFSFHRSSHENME, MIEZREORELIEFHY

MU THRIERER, BERZEOKERAMSEAN. MAMREZR,

3.1.13 HR5EH

PR RE SR MR BB 1024 1,

Fi—RLFRE IR OB 1024 4,

ot SROMURE M, MR AIREREEL ohos FFSL, EHURERETAUBI 256 374,
BRSBTS 5L RAER user_grant,

B XIBRFF BB EARES restricted.,

3.1.2 H%iES

3.1.21 HENE

HarmonyOS 2 & E BEMPRFKIRIFEENEED, RRFFAE A BRiFRIRILRZN

PRERIFRITIR.

3.1.22 PREAIE

FREBFERE config.json XEFFET “reqPermissions” FERHEEAATFEEIINR.

{
"reqPermissions": [{

"name": "ohos.permission.CAMERA",
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"reason": "$string:permreason_camera”,

"usedScene": {

"ability": ["com.mycamera.Ability", "com.mycamera.AbilityBackground"],

"when": "always"

RURESIRARASER, ISR EES MR, SR NSRS RE

i {EikeA *8

VIR, EEREFERIERE
name FRER
R,

A, HERERIERA
user_grant AURATLELFER%
reason =

7,

FERRESPRARE.

Ak, HEREHIRIRA

user_grant fBRESILFER4

ability: =
&,
RrEREgeE
usedScene HEARPREEFRR% SFRIHL.
when: =
HEXEA: ability. when
e

(B . TRESD

ability,

#= 1 reqPermissions U REIEFENSER

BRNFKER
BERBIT 256 4=

4
o

ability: ability
NEA

when: inuse

(f5EFERY)

always (J5£%)

BUAE

H}

ability:
=
when:

inuse

a1 1024 1N,

FMLIR

NESH, BTk
.

user_grant #R&
1, BURRIFER
FAmA LR,

TSR

user_grant BRE
ability, AJi%EiE

when,

AR AEEAEARIPRAY grantMode 2 system_grant, NSRS N LRI ERE SR

?’0
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SNERASBAFEFNIIRAY grantMode 2 user grant, MR FIHEN (B EEIETE
REGHNSURIEERERIN) A o0ER. APSEE reason FERHIESHIER, KEBAF

RERBHETFEIN,

%88
XTFHERTTIN user_grant AR, B RHUTHREX—TIRANREN, FREREBIEREXIR. 1EB58E
BURRS, ZAA4ET, SNNAFEERKBFETFIR. RIS UaSHENRT AR,

31.23 BEXNR

FREFEE config.json XHHH) "defPermissions” FERFBEENATHEHISSR

{
"defPermissions": [{
"name": "com.myability.permission.MYPERMISSION",
"grantMode": "system_grant",
"availableScope": ["signature"]

1A

}

BURE MASTURBEHARN, AISIFRRENSMER, BEXAIBIRM RS I EET

1024 4, IBRE X AIFRImAIFEILER 2.

%
i {Ei5BA ETEE EHAME IS

ﬂ

WE, RE

R, JEKHE BB NARATFESRST
=

HEBIRER, ERORIR, BURERMY,

name 7F BEX I

RARMEN HERRITRM. SRFKER
g

A +NAZ+ BERBIT 256 NI

BUREZES.
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ES
# {EikA MEEE BIAME LR

user_grant (F3F

1) HRBESES TIEBELSN
F fERT, BaEFEINME;
WAE, TUREE system grant (£
grantMode = system_grant RAUE=FNAES
Fi. FHEN)
5 user_grant, ESEREMW
REENSL: = FERIALE.
3.
EERETELIMIER, R
signature
BEE, SRR F FRIRFISEEAER,
HEE, FE il privileged BT E= R AE
availableScope MR R =S restricted = restricted AFEEIR, ROSH
IR RLFEFF # RPRENEREEHIDBSE
aal. BEEY
'8 EE| NAISURAER, FRLAR TSI
B E4,
= NFIEE restricted,
BEE, RRAY
EER, &
=
FES, N
label & BEX = FEEZIEMER,
FREIEREA
2B
It 75 ERAR
ZEU.
HEE, REY
R, &
=
FES, N
description & BENX = TESIEMER,
FREN4mEA
B
RIttb75ER label
L.
7= 2 defPermissions fPRE X FERi5 A
#FEN BEXBRESR
588 BUEFGI
(grantMode) IBEZER
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ES
# {EikA MEEE BIAME LR

7 “configjson” EEA
GET_NETWORK_INFO |
system _grant B, REGRFEANE

HD

GET WIFIINFO

£ "configjson” B@EE
&, WEEXNE
B3, FEEFRIENESER
user_grant Ll ER ] CAMERA, MICROPHONE
B, BPEREZEE

system_grant,

%= 3 RURRTF 5T

BEX
RREE FRESTH
588 : V=t =)
(availableScope) EEIZR
-
FERREMENRIBE S SRR ANSWER CALL, READ CALL LOG.
restricted =
1R, RECEIVE_SMS
RIREN HHERLNSEE—H, BE SIRZAE (8% Ability) IRERORSEO LH
signature “config.json” EEFEAE, HNIREERE 2 RETE MAUPRLAR K FA B 2 S AR
ROREERN—E, "IFEA. 0: find & Ability, &R Ability,
FRBERGRA AR FART BB AN
privileged = SET TIME. MANAGE_USER_STORAGE

FR.

& 4 PRPREEE R

3.1.24 iKIEIpRizE

e Ability BB PRIzE
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f£ config,json HiIEE “abilities” E| “permissions” FEg, BIREHMEIZANRAYS AR T(A)

It Ability, FERIFIFRBREHA “ohos.permission. CAMERA” #RAYK FAETLAIEIL

ability,

"abilities": [{
"name": ".MainAbility",
"description”: "$string:description_main_ability",
"icon": "$media:hiworld.png"”,
"label": "HiCamera",
"launchType": "standard",
"orientation": "portrait”,

"visible": false,

"permissions": [
"ohos.permission.CAMERA"
Ik
1
=®
ES E
i’ (&35 1’8 HMLYER
B BE
8
BEiE, BEREFR. AL ability SEE = BEfHEE—MURE, &
BE
permissions MR, BIR BB IR R 7 & %I EEZMURE, (NE— MR
X
ALt ability, 23] BREY.
= 5 SURRIPFERIREA

Ability ORGSR BRIES
£ Ability sSCieh, AIFRENMFERAMNEREMLEES, AIERSMANZOSSIS, £

‘@i verifyCallingPermission, verifyCallingOrSelfPermission Ri&&ifhiaj& 2R HERE

ERIBR,

if (verifyCallingPermission("ohos.permission.CAMERA") ! = IBundleManager.PERMISSION_GRANTED) {

/] VEAFRETRIR, MEERALE

// ERENIRMRIET, FHARGIRS
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3.1.2.5 API#EOi%REAE

#EORR

public int verifyPermission(String

permissionName, int pid, int uid)

public int verifyCallingPermission(String

permissionName)

public int verifySelfPermission(String

permissionName)

public int verifyCallingOrSelfPermission(String

permissionName)

public boolean canRequestPermission(String

permissionName)

void requestPermissionsFromUser (String[]

permissions, int requestCode)

BOVF AR

EOINEE: ZIAERE PID. UID NN AEECHIETEAR
BINSEL: permissionName: #PRA; pid: #HFiZid; uid: uid
mEss: %k

JRENE: 1BundleManager.PERMISSION_DENIED,

IBundleManager.PERMISSION_GRANTED

EOIhRe: F IPC BHERALIHE RS ERE TR
BINSH: permissionName: R4

mHs: kT

IR[ENE: IBundleManager.PERMISSION_DENIED,

IBundleManager.PERMISSION_GRANTED

EOEE: ENASHERREHRIRTENR
EINS#L: permissionName: 1R

mhsH: X

iX[EH&: IBundleManager.PERMISSION_DENIED,

IBundleManager.PERMISSION_GRANTED

EODEE: SEnhARLERRESENR, SULERSESHENIR
EINS#: permissionName: 1R

mhsH: X

iR[E){&: IBundleManager.PERMISSION_DENIED,

IBundleManager.PERMISSION_GRANTED

EODEE: MRGIIREEEREIRINIREEAEMERINT
BMANSE: permissionName: BRZ
BHEE: T

IRENE: true SLITSHIE, false RATFHIE

EORE: MRAGTIRERERABIIR (FOSHFIRRESD. BT
—SERESRIIZIMBAUR, ALUXAR, BttERENAEXAMH. B
JISERRIERA— M RIME, TR, R MUR A EHIEHR

™
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#ORE

void onRequestPermissionsFromUserResult (int
requestCode, String[] permissions, int[]

grantResults)

3= 6 [N ARRIE A

3.1.26 SEHEURARLR

£ config.json 4R ZAINIR,

" reqPermissions”: [{
"name": "ohos.permission.CAMERA",
"reason”: "$string:permreason_camera",

"usedScene": {

BOFMERER

BINSEL: permissionNames#REFIZK,; requestCode: iERMEST
Bt 4RESLATCE AR BB IR RIS
mHsH: %

RENE: T5

EOINAE: 8 requestPermissionsFromUser SRR #EO
BMABE: requestCode: requestPermission F{EANA] requestCode;
permissions: ERFERIRIR; grantResults: EERPRAESR
mhsH: X

REME: %

"ability": ["com.mycamera.Ability", "com.mycamera.AbilityBackground"],

"when": "always"}

1A

fsF3 ohos.app.Context.verifySelfPermission 1Z &AM AR S EFIE FIZAUIR,

IRCHIR TR, ALAERIPREBIFRIE.

MRRBIZ TR, BEEPUTT—2E.

{#F3 canRequestPermission ERE BRI sNZSERIS,

MRAEHERE, RAEHAFSRFTKARELLEN, JERNRERIERIE.
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21.

22.

23.

24.

25.

26.

27.

28.

FREABRBBRESMIL, BERFE hmxt.org #

1H

NRATHFEHRIE, SEHITT—2.
{3 requestPermissionFromUser ZZSEREINR, BT EAREIEZETER.
BB T
if (verifySelfPermission("ohos.permission.CAMERA") != [BundleManager.PERMISSION_GRANTED) {
/] RIFBARBHE TR
if (canRequestPermission("ohos.permission.CAMERA")) {
/] BEALARSHERN (ERRIBSE AP REEEIEBABRT)
requestPermissionsFromUser(
new String[] { "ohos.permission.CAMERA" } , MY_PERMISSIONS_REQUEST_CAMERA);
}else {
// BRIRFRESIRAVER, RAFHENRERN
}
}else {

/] BPREHHET

@override
public void onRequestPermissionsFromUserResult (int requestCode, String[] permissions, int[] grantResults){
switch (requestCode) {
case MY_PERMISSIONS_REQUEST_CAMERA: {
// ULEg requestPermissions fY requestCode
if (grantResults.length > 0
&& grantResults[0] == IBundleManager.PERMISSION_GRANTED) {
/1 SRR T
/) ER: EREESSIEOMRICERBTINR, LSRR AR S HEAE O TR E ERE
}else {
/1 TUBRAREE
}

return;
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3.1.3 RIFEIRSIER

3.1.3.1 BRPESFIRE

HarmonyOS BIMN AR EIERIR DX RRERHTEX . WE 1 frx, BIRIRETS A

—ikE.
_—zr.

HRIEA RN FRTRCIAIINEE, RO R AR EXIIITL.

RO RN SRR RS MR NN R SRR, MBRIFAZOHTOR (BiE+. K &, FH). &
IR R P E R Bl

REAENS SR, BENRIABCEE SR,

1 BRSO RIEEL

=L AN FEH5EN PR
T B
HiGEHE FERA | ERTLmA | RS TFaEERA
. “‘ ‘*----._-_"__‘_'__-- - i
. R = == b=
- _______—_—__—.—='_'_:-_-'_1-_--_-':=—=__—__‘ - __/:J A
]ﬁﬂfﬂ'?‘é“ﬁ] '\ e e e e f},-"r
BIESES IR et /
, /
ff
NS srEEl] Eoali e /
- — J,r'lr
— /
EOFF SRR ARSI
s Eosiz (LERTRAR)

HarmonyOS EEXAIRFIFRIFN (API &%) iy
“ohos.security.SystemPermission” , THERNEXATEM A HarmonyOS I

UER
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3.1.3.2 SURSUR

R PRAYEH

RS2
B

B

=5,

BB

ESIEE

30N

SRR RRSHRIEMER A HIERN.

BRREZ

ohos.permission.LOCATION

ohos.permission.LOCATION_IN_BACKGROUND

ohos.permission.CAMERA

ohos.permission.MICROPHONE

ohos.permission.READ_CALENDAR

ohos.permission.WRITE_CALENDAR

ohos.permission. ACTIVITY_MOTION

ohos.permission.READ_HEALTH_DATA

ohos.permission.MEDIA_LOCATION

ohos.permission.READ_MEDIA

ohos.permission.WRITE_MEDIA

ohos.permission.GET_APP_ACCOUNTS

= 1 SRR

i8R

AR FERIQETRHRRERER. MRNAEGERIET
AERRUERES, NREREEHE

ohos.permission.LOCATION_IN_BACKGROUND #ZfR,

ARFNREREETIRRMERES, TERIHE

ohos.permission.LOCATION #ZBR,

SV R FREFREIRER R AR,

SR FERE R X TRE.

FeVFRIFRIEER B R ER.

FEVFRIFRAEIR S LRI, BPREIER A hiEaD.

FVFRLFRIEEN AP RIS AT,

FOVFRL AR A RO R AR,

FVFRL AR AP A P RHIE T B E.

SV R FRIEE A SNEBE PRI SR STHE R

FeVFRI RIS AP SNSRI SR

SR RARSHDHEEUR.
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3.1.3.3 AEBIRHNER

IFEURA RN B FAF RSB EIER B IR(E, (NFETE configjson HREHA, NAZREERIHK

=X,

RERE

ohos.permission.GET_NETWORK_INFO

ohos.permission.GET_WIFI_INFO

ohos.permission.USE_BLUETOOTH

ohos.permission.DISCOVER_BLUETOOTH

ohos.permission.SET_NETWORK_INFO

ohos.permission.SET_WIFI_INFO

ohos.permission.SPREAD_STATUS_BAR

ohos.permission.INTERNET

ohos.permission.MODIFY_AUDIO_SETTINGS

ohos.permission.RECEIVER_STARTUP_COMPLETED

ohos.permission.RUNNING_LOCK

ohos.permission.ACCESS_BIOMETRIC

ohos.permission.RCV_NFC_TRANSACTION_EVENT

ohos.permission.COMMONEVENT_STICKY

ohos.permission.SYSTEM_FLOAT_WINDOW

W5iER

FOVF R FEREEE S S S

FEVFEREX WLAN {582,

RFNAEERF RS,

RVFNAEREAMIES, HATESRITmREE S ZEXEE.

FEVF R PRI SRR,

FEVFECE WLAN 8%,

VR AL E S X E RS,

FEVF{ERIMIZS socket,

SRS SR E.

FOVFRIFRIRIOR B B EZeR 1.

FVFERBNRIZITH, FHTIBRIRE.

FEVFRIFRE IR BIRE B T SDIAE.

FEVFRI PR RESE Z B.

RVFRTRE AT HRIUR,

RUBRBFEREN.
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BURE

ohos.permission.VIBRATE

ohos.permission.USE_TRUSTCIRCLE_MANAGER

ohos.permission.USE_WHOLE_SCREEN

ohos.permission.SET_WALLPAPER

ohos.permission.SET_WALLPAPER_DIMENSION

ohos.permission.REARRANGE__MISSIONS

ohos.permission.CLEAN_BACKGROUND_PROCESSES

ohos.permission.KEEP_BACKGROUND_RUNNING

ohos.permission.GET_BUNDLE_INFO

ohos.permission.ACCELEROMETER

ohos.permission.GYROSCOPE

ohos.permission.MULTIMODAL_INTERACTIVE

ohos.permission.radio.ACCESS_FM_AM

ohos.permission.NFC_TAG

ohos.permission.NFC_CARD_EMULATION

7= 2 JEBURARIER

W5iER

FeVFRIFERE B SIX.

FYFR IR ERRAERS

RIFBRHET— 2R IntentAgent,

RIFRERSEER,

RIFIREERRT.

FVFERES .

RIFRIEG S BEEXGEHE.

AUF Service Ability FEIEAH4EREST.

EiFHNAER.

TV R FRTE B IR S AR AR

FOVF R TS BN e AR (MU E AR AR

RVFRFT B S R FHEM.

SR IRBU S HAERARSS .

FVFRIFEIES Tag ~F.

FEVFRIFASEIL-RAEHATIRE.
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3.1.34 SZERFFAIAINBR

ZIRFAMANREER A =T N AREN. IRERHRISRFEECEA, FREBXBRIEN
RIZIN BiAEEENARIES. WRNAREBHEMAMRIETS, FHAETE configjson X
HAAEBBLESIR, SESHNALRERN. B/t BTHNIRTREIBF RSk

BF, BNARBFEMIRIERE, AR RRISHBENRIRER AR HERN,

PR ABHR RS 188
ohos.permission.READ_MESSAGES SR RS ER.
ohos.permission.RECEIVE_MMS SR FRREIRAE.
ohos.permission.RECEIVE_SMS VTR FRREURERS.

B

ohos.permission.RECEIVE WAP_MESSAGES FEVFRIFAREE WAP JEE.

ohos.permission.SEND_MESSAGES SRR S,
ohos.permission.READ CELL_MESSAGES SR FHERUVINX T HEHR.
ohos.permission.READ_CALL LOG FVFR FIEEUEIEICR.

BIECR
ohos.permission.WRITE_CALL LOG VPR FAERE RN, AR EEICR,
ohos.permission.READ_CONTACTS FEVFRLFEREA R A SR,

BRR
ohos.permission.WRITE_CONTACTS FVFRIFEARAN. FEBRFNEBBAR A SR,

EBiE ohos.permission ANSWER _CALL FOVFRL PR SRER,

%= 3 ZIRFFHURGLEA
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FRMEREREBRE Wi, 15

3.2 EYHHIERA!

3.21 #h&
RHEYRBRBPAESE D, BETAGESNERFIIMTAFERRBIBFRS,, #HE=
BNFEER, INATIREREN. XM NAERFEMADER.

LRIEYIRHERBIBED1RMAL 2D ABGIREI. 3D ABGRBIRFARGIRBIEES, REEEHMRE
HRAIRBIZR, BHIRBESIERILT 2D ABS

A5

BEH, BURTIRERISEMHBENFIRASII. 3D AR
RBIRK, (BEH 3D ABEES (Eban 3D 5456, 3D TOF &%) RYIREA AL 3D AR

B,

3211 EXHRE
BETENSEE. B EYERSMENSIH FRES

EWHHERB] (XIMEMPAIL)
FMRAAKEEREREFE (e, BS. 1RF) MITARE (%

D

BRFREIES,
L, FE. £5F) BHITPASDRILE.

ABRRA: EF ARRSHEEREITRMIRBIN—FEYMHDRARA, BRENSEGL
RESBARHNEGSATR, FEIEEGRPENIRERAR, HMHeUZIRI AR T

EBREI, BEHLIUMAGIRE. EEHRE. ARKIAIL.
4 1={ENLE
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IR

MNEIRBISEEMSLF] TEE (Trusted Execution Environment) Z[EEZ2iEE, AR
GIERBILZLBEELEE TEEd, BT ARBBKEEM REE (Rich Execution

Environment) UFCIEIREX, MTme 7 BN REE UHTIE. WAREIRRE. 51
IREL. SEAMEI, FHELIISAETRTE TEE &, ETF TrustZone TR LEE, SNPIIALK

EERGEARATAERENGENEEREERE, PMERARESERS,

AEFHEEERY TEE NReFMKHITEE, XASREENEEEEY AR EEIERTIN
EAITTRMRIP, INPRERBEINNE A RFHEEERNER, MEAFPNARSEESER T
B, REENREMEMENARSEEIEASERPRZINAER TRIEL TEE, XEH®E, A
PARENE, TiCRRANARR=7TNAHTRREARIFISE, EAEEARSEERE

XD ENEAIINBFEN R,

4.1.1.1 YR5SRE

LRRANEHAEYHHAERBIEENREA AR, BRSUSAMIALE, NMEHAIESRE.
ZhigE LESEGSEN, BEARBGRGERXT 1004100,
BRIRE LEA TEE 22INE, ARFHHERSREINZREFE TEE §.,

T EEBHERIIA (PR, FispiBnss) . EmEMSEAMTABRIILE, ARFHECEREEMAR. MR
1B, AIEBEMIAES.

4.1.2 FEES

4121 1BENE

HRTEYIRHERBISH 2D ARRBI. 3D AKIRBI, SITNATFRERM. NAER. XHI%E5

IAIEZR.
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4122 $EO%EB

BiometricAuthentication SR T EYNAIERIEXTSE, SIECMRAIESEN. INEFIEGE,

-

%, APYLIBEAREFEYHEREITALERE. AHTALER, FERERERER

FAZIAIERE], BIMSINERE. eRAMEBRMINE NMRAE, FEEZBERHE

TNIEBES].
#O3 ThnestiR
getlnstance(Ability ability) ¥REX BiometricAuthentication AYERfIRISR,

checkAuthenticationAvailability(AuthType type, SecurelLevel
RS REEGEYINERS.
level, boolean isLocalAuth)

RS FERZS A TEYAL, ALMEREEARMER
execAuthenticationAction(AuthType type, Securelevel level,

H, BALERRFERHEGALRE. HERRFAERE
boolean isLocalAuth,boolean isAppAuthDialog,

i, BRAETLBEXENE. %5 EEEIAEERTIRE
SystemAuthDialogInfo information)

NIEER.
getAuthenticationTips() REEYPAEIRRFIRNMER.
cancelAuthenticationAction() EGHEYIAIERE,

RBFEXBOAIEER Signature X8R, EHITINIERIE

&, WNSRIAERLTIN Signature SASHISINATLAEA. RE
setSecureObjectSignature(Signature sign)

Al Signature SWRFEIEHIIAL, BREINERNZARE

&R,

ENIERTIE, FIEEiZ75 5RENE R IRA] Signature X
getSecureObjectSignature()
&, WRKIRET Signature 335, MSRE null,

REREXRBOMELRE Cipher R, R TANEHREE,

setSecureObjectCipher(Cipher cipher) WNSIAUERIONY Cipher ISR ATLAER, RE/

Cipher WRFEEHAN, BEEMMERIIAEERER.
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#BOR Theitd

ENERINE, EIBIZIA AR ERAT Cipher XI5,
getSecureObjectCipher()
BRKIREID Cipher 335, MIRE] null,

RBEEXEHANFERM Mac W5, EHTNERER, W0
setSecureObjectMac(Mac mac) SIAERTON Mac S5 ETLAER. 1R ER/T Mac X5

HEIERIAK, BRENAENIIZBEER.

EINERINE, NBIZIT AR E RN Mac X5, IR
getSecureObjectMac()

FRIREL Mac x5, MIRE null,

= 1 EYEBRBIFAEEIFIER:

4123 ARETR

FRANESRLA T ER TIE:
FER FAECERRI 4 h, 110 ohos.permission.ACCESS_BIOMETRIC HItZRFSEA.

T FREMEHERBIAIEREIRMUADS A BN import

ohos.biometrics.authentication.BiometricAuthentication,

$KEN BiometricAuthentication BN, XIBREIENT :

BiometricAuthentication mBiometricAuthentication = BiometricAuthentication.getinstance(MainAbility.mAbility);

IR RS REEYPATER
2D ARIRBIEN (A SECURE LEVEL S2, 3D ARSIRBIZEN{EF SECURE LEVEL S3. X8

0T :

int retChkAuthAvb = mBiometricAuthentication.checkAuthenticationAvailability(
BiometricAuthentication.AuthType AUTH_TYPE_BIOMETRIC_FACE_ONLY, BiometricAuthentication.SecureLevel SECURE_LEVEL_S2,

true);

(ATi%k) IREFEXRELMAILLERR Signature X95:EL Cipher 3358, Mac 338, R3REINT:

// X Signature 3352 sign;
mBiometricAuthentication.setSecureObjectSignature(sign);
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// X — Cipher 35 cipher;

mBiometricAuthentication.setSecureObjectCipher(cipher);

// BX— Mac 335 mac;

mBiometricAuthentication.setSecureObjectMac(mac);

A EETIAILERE, BRI, (BRRMT:

new Thread(new Runnable() {
@Override
public void run() {
int retExcAuth;
retExcAuth =
mBiometricAuthentication.execAuthenticationAction( BiometricAuthentication.AuthType. AUTH_TYPE_BIOMETRIC_FACE_ONLY
, BiometricAuthentication.SecureLevel. SECURE_LEVEL_S2, true, false, null);

}

}).start();
SASINESEFRIRNMER, AN T:
AuthenticationTips mTips = mBiometricAuthentication.getAuthenticationTips();

(ATiE) TAUERTHESRENE IR ERY Signature X35:a}, Cipher 3358 Mac X35, RBRHI0T:

Signature sign = mBiometricAuthentication.getSecureObjectSignature();
Cipher cipher = mBiometricAuthentication.getSecureObjectCipher();

Mac mac = mBiometricAuthentication.getSecureObjectMac();
NIESFEFEGEIAE, REEmGT:

int ret = mBiometricAuthentication.cancelAuthenticationAction();

5 Al
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5.1 i34k
51.1 ik

IR IRIE R B A ENFRBEEMN"HEBE R RY, REENN_EBE FFER.

ARG A LB SR inE i — R A,

51.1.1 RS

SRIYSTFAERL QR —4E3 (Quick Response Code), HIF QR “#HBENARIRS, FAFHRESAIKERRGEY

2953 NFfF,

R EBE ISR 1920 (R, SEEGEE 1680 &=, BT QR “HBEEIIESHMETIFEHER
B9, BENTERERRAEST, S"HBERRARAE, £F QR “#iEEMNEIXEER.

512 FF&ES

5.1.2.1 1B2NE

PBERRESRIRAENF A RER, ERENN_ERE R, BINARRES:

HAEETSENA: RIEMANKRAGE, ERAERRATLER.

MoDEl TSN ARIEEINRISI ISR, AEPRREl TR —4ERD.

5122 #$E[OikReA

BARIRHE THY IBarcodeDetector()iM, EREAIARIIIEERIAIIT

:{mE Bi& Thgessid
int detect(String barcodelnput, byte[] bitmapOutput, RIBRENSE _HRERRY, £8=
IBarcodeDetector
int width, int height); HRILE R FTR.
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®&ORS Bk WkeEiA

IBarcodeDetector int release(); {21F QR BAERIRS, BHER.

5123 ARSE

FE(EFRBAER SDK Y, TBECIGIEXRAIEMIZETIE.

import ohos.cvinterface.common.ConnectionCallback;
import ohos.cvinterface.common.VisionManager;

import ohos.cvinterface.qrcode.|BarcodeDetector;
TEX ConnectionCallback [EliE, SEHLEREENS ERIIS TSR,

ConnectionCallback connectionCallback = new ConnectionCallback() {
@Override
public void onServiceConnect() {

// Do something when service connects successfully

@Override
public void onServiceDisconnect() {

// Do something when service connects unsuccessfully

8 VisionManager.init()75i%, St TF2HY context 1 connectionCallback {EANS, EII5RES IEMER,

context i3 ohos.aafwk.ability.Ability & ohos.aafwk.ability.AbilitySlice AISLAlal &L,

int result = VisionManager.init(context, connectionCallback);

Ltk 1BarcodeDetector M, RULTAER) context fEANE,
IBarcodeDetector barcodeDetector = VisionManager.getBarcodeDetector(context);
ENBEREGNRYT, BRGNS B Himea=E.

final int SAMPLE_LENGTH = 152;

byte[] byteArray = new byte[SAMPLE_LENGTH * SAMPLE_LENGTH * 4];

JEFE IBarcodeDetector i detect()/5i%, IRIBMNNFRGBEREMENN_4HBE FFT57R.

int result = barcodeDetector.detect("This is a TestCase of IBarcodeDetector”, byteArray, SAMPLE_LENGTH, SAMPLE_LENGTH);
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SNSREWEY 0, ZRIBEAMIN.

7. HRBARLEEN{EA5EEYS, A IBarcodeDetector fY release()5i%, BEHAIR.

1. result = barcodeDetector.release();
8. @A VisionManager.destroy()75i%, WiFFSRE/ISIEANER.

1. VisionManager.destroy();

6 W45

6.1 NFC

6.1.1 HhiA

NFC (Near Field Communication, IEIEELLEEHA) —MIEEm=URBIFIE R

A, iBang®E. HERB M. PCHIERREZETNH TIEEET&EE.

HarmonyOS i£f#t 7 NFC Efififz=Hl. TagixE. ReHTHE. RIEMULINE NFCiEREAIRY

6.1.2 NFC B

6.1.2.1 BENE

Rz Ak E EAAR R AT LB 12 M 5epk A T IIRE:

1. EEAHESSSF NFCEEN.

2. FFESEXRDAHNFC,
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6.1.2.2 #&[ixeA

£ O3
getinstance(Context context)
openNfc()
closeNfc()

NfcController
isNfcOpen()
getNfcState()

isNfcAvailable()

NfcPermissionException NfcPermissionException(String errorMessage)

= 1 NFC FRREEHIThREREE =N

6.1.23 HARER

ThagfsiR

IRIE—A NFC $=I3a95a01,

FIFFAHL NFC,

KIEAHLNFC,

=AM NFC EREFTF.

SRENAH, NFC JOFF IR,

ERAHRE L NFC II8E,

MHE—A NFC BBREHAISES),

A NfcController 2549 getinstance()#[, $KEY NfcController SEf5l, ETEAH] NFC 24,

A isNfcOpen(#20, Eif) NFC 285+TF.
iAFH openNfc()#O#TFF NFC; sEVEF closeNfc()#O%7 NFC,
/] EEAHEEH NFC
NfcController nfcController = NfcController.getinstance(context);
boolean isAvailable = nfcController.isNfcAvailable();
if (isAvailable) {
// VAPRESE NFC 2THTFHED, JREIEA NFC EERFTFHORS

boolean isOpen = nfcController.isNfcOpen();

if (lisOpen) {
// VEFFTF NFC 0, 1REHE AR SIEREHIIT
boolean isEnableSuccess = nfcController.openNfc();

}else {
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// VARRHA NFC $#0 REHEN RE R B IERHIIT

boolean isDisableSuccess = nfcController.closeNfc();

6.1.3 TagiEs

6.1.3.1 BRENE

Nz R E R AT LUEIE S AR S MM EERARRT Tag Rk

6.1.3.2 $#&[Oik%eA

B &O=

getTagld()

TagInfo getTagSupportedProfiles()

isProfileSupported(int profile)

getTaglInfo()

connectTag()

reset()

TagManager
isTagConnected()

setSendDataTimeout(int timeout)

getSendDataTimeout()

sendData(byte[] data)

ThagfsiR

FRENAT Tag B9 ID,

IRENZHT Tag STIFAOMMNEHRA,

FIiT Tag BESTHFEEAINMIEHA.

REUTERER.

E5 Tag RERNER,

BEES Tag REMIEE, RNSIES Tag AUERAT

[EIREERIAME.

#irS Tag IR EERIHEE.

RERIXEIES Tag HUERIESE, SAUE ms,

EREEIER Tag IREBAIEAIATE, BALE ms.

SHUEE] Tag REF,
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£ =02 INREHiA
checkConnected() E Tag REEBEIEE.
REURIESENRAKE. TREEIER Tag iR%
getMaxSendLength()

i, ATEASRATREHIEIKE.

RIES A Tag {SEFKEX IsoDep & Tag 17&Rt
IsoDepTag(Taglnfo taglnfo)
%,

FREVET NfcB $R8) IsoDep 28! Tag KSR
IsoDepTag getHiLayerResponse()
nA.

SREVETF NfcA $RH IsoDep 28 Tag M
getHistoricalBytes()

nA.
getinstance(TaglInfo taginfo) RIBS A Tag SEIREN NfcA FREIIER.
NfcATag getSak() FREN NfcA 380 Tag f9 SAK,
getAtqal() FREX NfcA 258! Tag A9 ATQA.
getinstance(TaglInfo taginfo) RO A Tag (SEIREN NfcB FREsxdsR,
NfcBTag getRespAppData() FREX NfcB FREERISRAIR FRENHE.
getRespProtocol() FREX NfcB iR RAIisER.
getNdefMessage() IREVATZEREAI NDEF Tag i%H9 NDEF {558,
getNdefMaxSize() FREVE AR NDEF 5B R,
NdefTag getTagType() SXEY NDEF Tag i858,
readNdefMessage() M 4FTERER NDEF Tag i8%%i%EY NDEF (55,
writeNdefMessage(NdefMessage msg) 5 NDEF {583 2480EER NDEF Tag 18%.
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£

MifareClassicTag

#BOR

canSetReadOnly()

setReadOnly()

isNdefWritable()

getinstance(TagInfo taginfo)

getMifareType()

getTagSize()

getSectorsNum()

getBlocksNum()

getBlocksNumForSector(int sectorld)

getSectorld(int blockld)

getFirstBlockld(int sectorld)

authenSectorUseKey(int sectorld, byte[] key,

byte keyType)

readBlock(int blockld)

writeBlock(int blockld, byte[] data)

incBlock(int blockld, int value)

decBlock(int blockld, int value)

TRefEiR

16& NDEF Tag iIRERETRIRENRIE.

1% & NDEF Tag 8% ARIE.

¥ NDEF Tag RERETS.

HRIES A Tag {EEIRE MifareClassic FR&EXIHR.

IREY MifareClassic Tag i&#&#9 Mifare 258,

$XEY MifareClassic Tag i@&HIR Y,

FREY MifareClassic Tag R HRATERXE.

$XEX MifareClassic Tag iR R HREL.

$XEX MifareClassic Tag i®&R—MNBXAIHREL,

FBk ID $%EY MifareClassic Tag iREZHEBXE,

$KEX MifareClassic Tag i@ & MSFEBXHE— R

ID.

FAZ$A% MifareClassic Tag IREMISFERKX.

EEEY MifareClassic Tag iIREBRISERNES.

1£ MifareClassic Tag IREREFERERNE.

£ MifareClassic Tag iR PFERMBASINLE—

&

M MifareClassic Tag IREPISERMABTRE—D

=8
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£ #BOR Theitd

8 MifareClassic Tag iR PAFERNNSEaIEI—
restoreBlock(int blockld)
M ENEFX.

RIBS A Tag (SEFKEY MifareUltralight #7&5d
getinstance(TagInfo taginfo)
&,

getMifareType() $KEX MifareUltralight Tag 1&&2£8!,
MifareUltralightTag
M MifareUltralight Tag 12 HIEETTELTFAISERY

readFourPages(int pageOffset)
T,

writeOnePage(int pageOffset, byte[] data) £ MifareUltralight Tag IREBEAVEETEEEIE.

%= 1 Tag IEEIIREAIEEED

6.1.3.3 EE-RHXE

M Intent FrFKEN Taginfo, #J3A{4 Taglnfo S,

TagInfo LA getTagSupportedProfiles()1EZE24AET Tag SHHAURIARE MY LR,

&R isProfileSupported(int profile)#ZOEBEAIHF NfcA, IsoDep. MifareClassic &8, &%, Tl{FEH
TagInfo SLf#ai&E NfcATag. IsoDep. MifareClassic &3Lfl.,

RIEARR Tag FARKERILA, JERARERY APl 5E6% Tag AYIE]L.

//° M\ Intent F3XEX Taginfo, #J%AHt Taginfo SEl

TaglInfo taglnfo = getintent().getParcelableExtra(NfcController.EXTRA_TAG_INFO);

// Bif) Tag I&ESHFAIRARTMY, IR EHEISHFHIRAS HING IR

int[] profiles = tagInfo.getTagSupportedProfiles();

/] EWMRESHRF NfcA, &3F, MHE—1 NfcATag
boolean isSupportedNfcA = taglnfo.isProfileSupported(TagManager.NFC_A);
if (isSupportedNfcA) {

NfcATag tagNfcA = NfcATag.getInstance(taginfo);

/] EREENF NfcB, &3%#, #iE—4 NfcBTag
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boolean isSupportedNfcB = taginfo.isProfileSupported(TagManager.NFC_B);
if (isSupportedNfcB) {

NfcBTag tagNfcB = NfcBTag.getInstance(taginfo);

// ERRESF IsoDep, HxHF, #iE—1 IsoDepTag
boolean isSupportedisoDep = taglnfo.isProfileSupported(TagManager.ISO_DEP);
if (isSupportedlsoDep) {

IsoDepTag taglsoDep = new IsoDepTag(taginfo);

/] EWRESTFF NDEF, &3, 189iE5— NdefTag
boolean isSupportedNdefDep = tagInfo.isProfileSupported(TagManager.NDEF);
if (isSupportedNdefDep) {

NdefTag tagNdef = new NdefTag(taglnfo);

// BERRESS MifareClassic, &3785, #i&E— MifareClassicTag
boolean isSupportedMifareClassic = tagInfo.isProfileSupported(TagManager.MIFARE_CLASSIC);
if (isSupportedMifareClassic) {

MifareClassicTag mifareClassicTag = MifareClassicTag.getInstance(taginfo);

// EREEHF MifareUltralight, &35, #8i&— MifareUltralightTag

boolean isSupportedMifareUltralight = taglnfo.isProfileSupported(TagManager.MIFARE_ULTRALIGHT);

if (isSupportedMifareUltralight) {

MifareUltralightTag mifareUltralightTag = MifareUltralightTag.getInstance(taginfo);
}
i NfcA =R

AR connectTag () i&E# Tag 1875,

i8R isTagConnected ) O&H Tag IREERIR.
18 sendData(byte[] data)iE[IARXEIEE Tag.
// ¥ Tag 1845, EEEAEEERMY

boolean connSuccess = tagNfcA.connectTag();

// Eif) Tag EEIRTS

boolean isConnected= tagNfcA.isTagConnected();
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// RIXEUES Tag, IRIEWEZ Tag HINARIEHE
byte[] data = {Ox13, 0x59, 0x22};

bytel[] response = tagNfcA.sendData(data);
ihiE NfcB =R

@ connectTag () OiEE Tag IR,

i8R isTagConnected )#E & Tag IREEFIRE.
8 sendData(byte[] data)iE&IEEUES Tag,
// &R Tag 8%, IREWEAREIEZMNID

boolean connSuccess = tagNfcB.connectTag();

// Eif) Tag EEIRTS

boolean isConnected= tagNfcB.isTagConnected();

/] RFEHHES Tag, IREWEA Tag RINDREHE
byte[] data = {Ox13, 0x59, 0x22};

byte[] response = tagNfcB.sendData(data);
inla IsoDep R

VAH getTagInfo()#E¥KEX Taginfo X9&:,

A connectTag()#E &R Tag IR,

88 isTagConnected )& Tag IREERIRE.
EF sendData(byte[] data)iEOAIXEUER Tag.
// ¥ Tag 8%, RENEANESEERERK

boolean connSuccess = taglsoDep.connectTag();

// Eif) Tag EEIRTS

boolean isConnected= taglsoDep.isTagConnected();

// RIEHUEE Tag, IRIENER Tag HINARIEHE
byte[] data = {0x13, 0x59, 0x22};

byte[] response = taglsoDep.sendData(data);
ihlE Ndef £

AR getTaglnfo()#ZOFKEX Taginfo I35,

8 connectTag(J# &k Tag IR,

88 isTagConnected )& Tag IREERIRE.
18 sendData(byte[] data)iEIAXEIEE Tag.
/] ¥ Tag 184, EENERETERRY
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boolean connSuccess = tagNdef.connectTag();

// Eif) Tag EEIRTS

boolean isConnected = tagNdef.isTagConnected();

// RIXEUES Tag, IRIENEA Tag HINARIEHE
byte[] data = {Ox13, 0x59, 0x22};

bytel[] response = tagNdef.sendData(data);
ikl MifareClassic £F

VAH getTagInfo()#E¥KEX Taginfo X9&:,

YA connectTag()#E &R Tag IR,

88 isTagConnected )& Tag IREEREIRTE.
B sendData(byte[] data)iEki%x4E2 Tag.
// & Tag 8%, REEAZSERERY

boolean connSuccess = mifareClassicTag.connectTag();

// Eif) Tag EEIRTS

boolean isConnected = mifareClassicTag.isTagConnected();

// RIXEUEE Tag, IRIENEA Tag HINARIEHE
byte[] data = {Ox13, 0x59, 0x22};

byte[] response = mifareClassicTag.sendData(data);

i5i@ MifareUltralight <K
VAH getTagInfo()#E¥KEX Taginfo X9,

A connectTag()#E &R Tag IR,

88 isTagConnected )& Tag IREERIRT.
iEF sendData(byte[] data)iEOAIXEUER Tag.
// &R Tag 8%, RENEANESERERY

boolean connSuccess = mifareUltralightTag.connectTag();

// Eif) Tag EEIRTS

boolean isConnected = mifareUltralightTag.isTagConnected();

// RIEHUEE Tag, IRIENER Tag HINARIEHE
byte[] data = {Ox13, 0x59, 0x22};

byte[] response = mifareUltralightTag.sendData(data);
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6.1.4 ifld SE ZRLHT

6.1.4.1 HRNE

Nz FREE B RIR A L@ IS i 5epk LA T IEE :

SRENZ 2 B TTRY NI R R,
Fli 2 BTTRRENL
EiEETE BT LT EMIEBE.

HEiEEZeRT LR EBE.
&% APDU (Application Protocol Data Unit) #dEZEIZEET L.

6.14.2 $E[ikRAA

*Z EO2 gkt
SEService() BE— R BTTIRSHILH),
isConnected() ERRERTRSEACIEE,
shutdown() KARELRTRS.

SEService
getReaders() RS HLEETT,
getVersion() RISREBITIRSHIRA,

FTEVERIMEE, BTEXEEEO. ERSEENIIE, EEXEDE

OnCallback
FRZFE.
getName() IRENZLBITER.
Reader isSecureElementPresent() WEZEBTEREN.
openSession() FIF AR EeRT LA session,
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£ #BOR

closeSession()

openBasicChannel(Aid aid)

openLogicalChannel(Aid aid)

Session

getATR()

closeSessionChannels()

isClosed()

isBasicChannel()

Channel transmit(byte[] command)

getSelectResponse()

closeChannel()

Aid(byte[] aid, int offset, int
length)
Aid

isAidValid()

getAidBytes()

& 1 NFC IRz ST EEEN

6.143 ARSR

Theitd

KFZRIZEERIT ERIFRE session,

FIFFERLEE,

elEiBigEE.

REERZLHEITIESHIMAL

KA1 session WFTEIEE.

FmBER XA,

FTR B R EMIEE.

RIXESEIRSHTT,

IR1S R FRTE I RS SO,

HIE— AID ZEAISLHI,

=i AID 2B,

IREX AID R 15 $dAR = AME.

1A SEService SRAUDIEREL, BIE— N REHTIRSHILA, BTLRREHETT.

R isConnected (%M, EALESRTIRSHNERIRE.

A getReaders(%0, REANIIEELREETT.

& Reader 259 openSession()#[0#JFF Session, IREI—MTFHY Session L4,
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YA Session Y openBasicChannel(Aid aid)iZOFJFFEMIEE, mi&1EF openlLogicalChannel(Aid aid)iEZO#]
FEEEE, RE—MIFEE Channel SLf,
& Channel 2549 transmit(byte[] command), %&i% APDU &£ 87T,
&R Channel 2489 closeChannel ()#ZOXAiEE,
A Session A9 closeSessionChannels()#2%7 Session HIFFEIEE.
J8F3 Reader 28/ closeSessions(J#XiF% £ BTHIFTE Session,
1A SEService 2519 shutdown(#Z M XAz £ BATTARSS .
private class AppServiceConnectedCallback implements SEService.OnCallback {
@Override
public void serviceConnected() {

// RIFSEEH

}

// BlEZEERTTARSS LA

SEService sEService = new SEService(context, new AppServiceConnectedCallback());
/] BEIRERTRSANERIRTS

boolean isConnected = sEService.isConnected();

/] REANP SR e 8T, FHIRBUEENREHIT eSE
Reader[] elements = sEService.getReaders();
Reader eSe = null;
for (inti = 0; i < elements.length; i++) {
if ("eSE".equals(elements[i].getName())) {
eSe = elementsi];

break;

/| BIRERTEREN

boolean isPresent = eSe.isSecureElementPresent();

// ¥IFF Session
Optional<Session> optionalSession = eSe.openSession();

Session session = optionalSession.orElse(null);

// FIFEE
if (eSe !'= null) {

byte[] aidValue = new byte[]{(byte)0x01, (byte)0x02, (byte)0x03, (byte)0x04, (byte)0x05};
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45.
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54.
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// BIEE Aid 3L

Aid aid = new Aid(aidValue, 0, aidValue.length);

// FIFFEREE

Optional<Channel> optionalChannel = session.openBasicChannel(aid);
Channel basicChannel = optionalChannel.orElse(null);

// FIFEEEE

optionalChannel = session.openLogicalChannel(aid);

Channel logicalChannel = optionalChannel.orElse(null);

[l BiEESEZRERTT, REEARERTXIESHINELL
byte[] resp = logicalChannel.transmit(new byte[]{(byte)0x00, (byte)0Oxa4, (byte)0x00, (byte)0x00, (byte)0x02, (byte)0x00,

(byte)0x00});

/] RIDBERR
basicChannel.closeChannel()

logicalChannel.closeChannel();

// X7 Session iR

session.close();

/] RABRERTTEIR

eSe.closeSessions();

/] RARLBITTRSEIR sEService.shutdown();

6.1.5 -RiSiThEE

6.15.1 BENE

Nz FREE Bt RIR Ay LB IS = 5k LA I8 :

EHEEYIHEELSBITHEEIINRE, £e8BtEiE HCE (Host Card Emulation), ESE (Embedded Secure
Element) #1SIM (Subscriber Identity Module) &,

FRREIANRERREAE, LG TSRS ERARREATRE.

SREYNFCEE, EEBELRENR2HIT. Hisee LR, BESHF RSSI HAFER.

122



FRIEARBRBBRESMIL, BERFE hmxt.org B8

HRYE NFC RSSHISRBSREURIRANERIRZAIA I, NAREHEERATLERS (Payment) REFNAESfT

(Other) BNV SBITRIRSAITI.

R EEHERT ST,

NFC RZFEH9 AID 18K12(F, SEEMAIMPRELAEN AID. ERANAREEREE AID RIBUALNA. SREVRZFAY AID

&
o

TEX Host f1 OffHost ARSSAUMERSE, =7 MRIMSRISSEI NFC REEHITRE.

6.1.5.2 #0iREA

£ #0=

getlnstance(NfcController controller)

isSupported(int feature)

setListenMode(int mode)

isListenModeEnabled()

getNfcinfo(String key)

getSelectionType(String category)

CardEmulation
registerForegroundPreferred(Ability appAbility, ElementName

appName)

unregisterForegroundPreferred(Ability appAbility)

isDefaultForAid(ElementName appName, String aid)

registerAids(ElementName appName, String type, List<String>

aids)

removeAids(ElementName appName, String type)

TgefEiR

BUE— N RAEISRAISER.

ENRESHFFEITIRE.

REFEIE,

EFEUTRER BT,

FREX NFC BYER.

HRIE NFC BRSSEISSEURENRI-RAT IR
AR HI75=.

HESEERISNSTR.

BUHIRERIS TR,

FIMTRI AR ERIEE AID FIBIALLE

RIF8.

SR FLEMIERESEENI AID,

AR R FRRFERESSELA) AID,
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£ #03 Thegsid
getAids(ElementName appName, String type) SRENRI FAHERESELRY AID IR,
sendResponse(byte[] response) RIEN R HISHERIRT RS,
HostService handleRemoteCommand(byte[] cmd, IntentParams params) AMESIHIR E RIENDS.
disabledCallback(int errCode) EERENE.
OffHostService onConnect(Intent intent) EEIRS FIREUEEIR S IR,

%= 1 NFC REITIRERE 2= O

EIRESFRIIEE

JAH NfcController 2589 getinstance(Context context)i%[, $KEX NfcController L5,

VA CardEmulation 25f3 getinstance(NfcController controller)$M, 3XEX CardEmulation 25, EERANEIE
TURRIRIRE,

J&H isSupported(int feature)EMX&EIAES HCE, UICC, ESE Ri&HL,

// 3REX NFC Z=HIx45%

NfcController nfcController = NfcController.getinstance(context);

/] SRERRAER ISR

CardEmulation cardEmulation = CardEmulation.getinstance(nfcController);

// EWREFFHCE, UICC, ESE =&, REHERTREE ST MR ERTTHI-REHL

boolean isSupportedHce = cardEmulation.isSupported(CardEmulation.FEATURE_HCE);

boolean isSupportedUicc = cardEmulation.isSupported(CardEmulation.FEATURE_UICC);

boolean isSupportedEse = cardEmulation.isSupported(CardEmulation.FEATURE_ESE);

FXFRUR BRI RIS

JAH NfcController 2589 getinstance(Context context)iZ[, FKEX NfcController L5,

VAR CardEmulation 25f3 getinstance(NfcController controller)#M, ¥XEX CardEmulation 25, EEERANEIE
TR,

B setlistenMode(int mode)EOXFTFEE X~

iAH isListenModeEnabled (A EEAFELESFTH.

// 3RBY NFC #5535

NfcController nfcController = NfcController.getinstance(context);

// IREL-RAEHIEHIRG SR
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CardEmulation cardEmulation = CardEmulation.getinstance(nfcController);

/] FTFRIEHL
cardEmulation.setListenMode(CardEmulation.ENABLE_MODE_ALL);
// EREERRUIFFORESED, REEA-FEUESZITTHORS
boolean isEnabled = cardEmulation.isListenModeEnabled(); // true
Y/ S
cardEmulation.setListenMode(CardEmulation.DISABLE_MODE_A B);
// EREERRIFF ORGSO, REEA-FEUESZITTHORS

isEnabled = cardEmulation.isListenModeEnabled(); // false

3REY NFC (58

YA NfcController 2549 getinstance(Context context)iZ[, ¥KEX NfcController SCf3l,

JAF CardEmulation 2849 getinstance(NfcController controller)$M, ¥XEX CardEmulation 3Cff, ZKEIRANKE
TR,

i8R getNfclnfo(String key)iEIZ3KE NFC (S5,

// $KEY NFC $=4iI395:

NfcController nfcController = NfcController.getinstance(context);

// IRELRAEHIEHIRISR

CardEmulation cardEmulation = CardEmulation.getlnstance(nfcController);

/] EEAN AR ER R RITRE

String seType = cardEmulation.getNfcInfo(CardEmulation.KEY_ENABLED_SE_TYPE); // ENABLED _SE_TYPE_ESE
// Eif Hisee EEIRTS

String hiseeState = cardEmulation.getNfcInfo(CardEmulation.KEY_HISEE_READY);

/] ERESFF rssi (IEIR

String rssiAbility = cardEmulation.getNfclnfo(CardEmulation.KEY_RSSI_SUPPORTED);

tR#E NFC BRSSRISEBIRENRI-RRhERIRSSRIB R

VAR NfcController 2519 getinstance(Context context)iZ[, $KEX NfcController S,

JAH CardEmulation 28A9 getinstance(NfcController controller)#&Z, $XEX CardEmulation 3Lff, ZKEIRAN K&
TURIRIR(E,

AR getSelectionType(Sring category) i ZIREUERIRSHIS .

// $REX NFC $=45I335:

NfcController nfcController = NfcController.getinstance(context);

/] KRB RAEHIEHIRSR

CardEmulation cardEmulation = CardEmulation.getinstance(nfcController);

// IREGEZEIRSS A5

int result = cardEmulation.getSelectionType(CardEmulation.CATEGORY_PAYMENT); // SELECTION_TYPE_PREFER_DEFAULT
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result = cardEmulation.getSelectionType(CardEmulation.CATEGORY_OTHER); // SELECTION_TYPE_ASK_IF_CONFLICT

SR EEHER et

VA NfcController 2549 getinstance(Context context)iZ[, 3KEX NfcController SLfl,

&R CardEmulation 2£A9 getinstance(NfcController controller)i#0, $KEX CardEmulation sC5l, XEIRAME1E
TURELRIR(E,

8FH registerForegroundPreferred(Ability appAbility, ElementName appName)izOXISKERIS ST,
B unregisterForegroundPreferred(Ability appAbility)EOXEGHIR BRISM SN A.

// 3REY NFC #=3g5e

NfcController nfcController = NfcController.getinstance(context);

/] IRERRAERMEFIRISR

CardEmulation cardEmulation = CardEmulation.getlnstance(nfcController);

/] HRSRERASTRA

cardEmulation.registerForegroundPreferred(new Ability(), new ElementName());

/] EHRIR SR

cardEmulation.unregisterForegroundPreferred (new Ability());

NFC RZF3RY AID fHCIRME

VA NfcController 2549 getinstance(Context context)iE[, $KEX NfcController SLfl,

JAF CardEmulation 28A9 getinstance(NfcController controller)#, $XEX CardEmulation 3Lff, ZKEIRANEE
TUREERIR(E,

YA registerAids(ElementName appName, String type, List<String> aids)iEOELA N A FAHEESEERY AID,
& removeAids(ElementName appName, String type)iZ[ &M FBRIEEETIA AID,

YA isDefaultForAid(ElementName appName, String aid)iEOEAIMNEEE IEE AlD FIZALER A,
iEF getAids(ElementName appName, String type)i 13RI ISR AID 5%,

// 3RBY NFC #=5d52

NfcController nfcController = NfcController.getinstance(context);

/] KRB RAEHIEHIRSR

CardEmulation cardEmulation = CardEmulation.getlnstance(nfcController);

/] ERIFREREEREN AID

List<String> aids = new ArrayList<String>();

aids.add(0, "A0028321901280");

aids.add(1, "A0028321901281");

try { cardEmulation.registerAids(new ElementName(), CardEmulation.CATEGORY_PAYMENT, aids);

} catch (lllegalArgumentException e) {

HiLog.error(LABEL, "lllegalArgumentException when registerAids");
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// WIBRRIFBAOTEESREL] AID
cardEmulation.removeAids(new ElementName(), CardEmulation.CATEGORY_PAYMENT);
cardEmulation.removeAids(new ElementName(), CardEmulation.CATEGORY_OTHER);
// FIFRIFBRERIEE AlD HIBAL IR A
String aid = "A0028321901280";
cardEmulation.isDefaultForAid(new ElementName(), aid);
// IRERRIFErREESRART AID BIR
try {
cardEmulation.getAids(new ElementName(), CardEmulation.CATEGORY_PAYMENT);
} catch (NullPointerException e) {
HiLog.error(LABEL, "NullPointerException when getAids");
} catch (lllegalArgumentException e) {

HiLog.error(LABEL, "lllegalArgumentException when getAids");

Host fRS3A9MNSR 2

=AM BRIARS 4R HostService, ST HCE -RAEHITNAE,

=FMNEBENXELIHME 5% handleRemoteCommand(byte[] cmd, IntentParams params)#ll
disabledCallback(),
=TI FBEENIIEE.
// =7 HCE RiFBRIBRSS 4% HostService, SCHL HCE RARHITNEE
public class AppService extends HostService {
@Override
public byte[] handleRemoteCommand (byte[] cmd, IntentParams params) {
// = RFBEENIEOSLE,

}

@Override

public void disabledCallback(int errCode) {
// =7 RIFEEE XA,

}

/] =5 RFBBENXIIEE
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6.1.6 NFC i&EE5

6.1.6.1 H=RNE

NFC jEEU@EH (Notification) 2 HarmonyOS WEBai& S 2 B HE@EMAIE, £

HEIMERENGE, —BENSRHIHESAE, iTMERTREEIZES.

6.1.6.2 #E[Oik%AA

ik 131 HnS
NFC K& usual.event.nfc.action. ADAPTER STATE CHANGED extra_nfc_state
HHAER usual.event.nfc.action.RF_FIELD_ ON_DETECTED extra_nfc_transaction
EiZEa usual.event.nfc.action.RF_FIELD OFF DETECTED -

#& 1 NFCiBRUBAAVERS #EM4A

FERBFHIREN NFC RS EEE

M BB AN E NfcStateEventSubscriber,

EM NFCIRSBERER.

NfcStateEventSubscriber ZWFF4bE NFC IREHZER.

/] MBEHERIREEME

class NfcStateEventSubscriber extends CommonEventSubscriber {
NfcStateEventSubscriber (CommonEventSubscribelnfo info) {

super(info);

@Override
public void onReceiveEvent(CommonEventData commonEventData) {
if (commonEventData == null || commonEventData.getIntent() == null) {

return;
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if (NfcController.STATE_CHANGED.equals(commonEventData.getintent().getAction())) {
IntentParams params = commonEventData.getintent().getParams();
if (params != null) {
int currState = commonEventData.getIntent().getIntParam(NfcController.EXTRA_NFC_STATE,
NfcController. STATE_OFF);

}

/] ERRER
MatchingSkills matchingSkills = new MatchingSkills();
// IEINZREY NFC RSHESHEE
matchingSkills.addEvent(NfcController. STATE_CHANGED);
matchingSkills.addEvent(CommonEventSupport. COMMON_EVENT_NFC_ACTION_ADAPTER_STATE_CHANGED);
CommonEventSubscribelnfo subscribelnfo = new CommonEventSubscribelnfo(matchingSkills);
NfcStateEventSubscriber subscriber = new NfcStateEventSubscriber(subscribelnfo);
try {
CommonEventManager.subscribeCommonEvent(subscriber);
} catch (RemoteException e) {

HiLog.e(TAG, "doSubscribe occur exception:” + e.toString());

FERBFIREN NFC 1533H S

M RIBENEEE NfcFieldOnAndOffEventSubscriber,

EAR NFCIBEHER.

NfcFieldOnAndOffEventSubscriber 3ZHFF4b 8 NFC 3738EE.

/] 1R E EME

class NfcFieldOnAndOffEventSubscriber extends CommonEventSubscriber {
NfcFieldOnAndOffEventSubscriber (CommonEventSubscribelnfo info) {

super(info);

@Override
public void onReceiveEvent(CommonEventData commonEventData) {
if (commonEventData == null || commonEventData.getIntent() == null) {

return;
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if (NfcController.FIELD_ON_DETECTED.equals(commonEventData.getIntent().getAction())) {
IntentParams params = commonEventData.getintent().getParams();
if (params == null) {
HiLog.i(TAG, "Pure FIELD_ON_DETECTED");
}else {
HiLog.i(TAG, "Transaction FIELD_ ON_DETECTED");
Intent transactionlntent = (Intent) params.getParam("transactionintent”);
}
} else if (NfcController.FIELD_OFF_DETECTED.equals(commonEventData.getintent().getAction())) {
HiLog.i(TAG, "FIELD_OFF_DETECTED");
}
HiLog.i(TAG, "MyFieldOnAndOffEventSubscriber onReceiveEvent ...:" + commonEventData.getIntent().getAction());
}
}
/] ERRER

MatchingSkills matchingSkills = new MatchingSkills();

// IEANZREY NFC RSHESHE

matchingSkills.addEvent(NfcController.FIELD_ON_DETECTED);
matchingSkills.addEvent(NfcController.FIELD_OFF_DETECTED);

CommonEventSubscribelnfo subscribelnfo = new CommonEventSubscribelnfo(DomainMode.BOTH, matchingSkills);

HiLog.i(TAG, "subscribelnfo permission: " + subscribelnfo.getPermission());
MyFieldOnAndOffEventSubscriber subscriber = new MyFieldOnAndOffEventSubscriber(subscribelnfo);
try {

CommonEventManager.subscribeCommonEvent(subscriber);

} catch (RemoteException e) {

HiLog.e(TAG, "doSubscribe occur exception:” + e.toString());
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6.2 I55F

6.2.1 #hiA

B REEETAREN—TO, SOFEFIRMREVREC G 8E&ES. HarmonyOS
BFEBESIMEGETRINEIET (EFEFR BLE, Bluetooth Low Energy) . {EFIEFE

RIRIEZIRAS 3.0 LIRS, (RIDFEIRFERZBIEThRA 4.0 LA ERVEES .

MBTIETFAIET S AR . Y 2.0 LA 245 PIN 2 (Personal Identification
Number, MAIRBIE) Boxd, IEFY 2.1 LA ESTiE E8aaEcRd,

ERIET

HarmonyOS (&R IEZF 1R AAYTHEE

EREFANER: FTHMXAES . REFBREANEZ SR, SEMEEEEENETRE. REAES
profile MEMIKBANELIRZ. FRENAHIES CEXIAIIEF IREFIZE.
ERET TR ERE: ENTmETRERTR MAC bt IREREIMENCRE, IR EIRGE RS REE.

BLE

BLE KB BN SD AAERIBE:

PORBIIMNEIRE: PORBRERAMINEIRE. K &, INERERERE &,

GATT (Generic Attribute Profile, BREBMEENMH) RSImS GATT EFih: RAREENEER, HP—561F
79 GATT BS54, H—E&1EA GATT EF i,

HarmonyOS (IR e AthIThee

BLE 3fi#0/ & RIBISERSIRBSMNEIRE. EshakfF1E BLE 1358, 3%,
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6.2.1.1 LRSMRH

AR I IFHZOFRE ohos.permission.USE_BLUETOOTH AR, EREFI#EAFE

ohos.permission.LOCATION 1XBR#1 ohos.permission.DISCOVER BLUETOOTH 1XfR.

6.2.2 (EREFFNERE

6.22.1 BENE

ERETANEBRETERHNETANAEANERE, SETFNXARS. REMRNATLE

FEMR. FEMEEEEEINETRE. SREAIES profile JWEMIREANERIAE. FREX

FNEF BEXMRIETIRETIR.

6.2.2.2 $E[ixREA

#08

getDefaultHost(Context context)

enableBt()

disableBt()

setLocalName(String name)

getLocalName()

getBtState()

startBtDiscovery()

cancelBtDiscovery()

LhkefiR

JREX BluetoothHost L5, KEIBRANIEFIRIE.

FIFFANEES .

KIAFHEES .

REANEF B,

SRENAHIEF 2R,

RENAHIET RS,

RIEEEFREAM.

BUHIE R &,
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#O3 ThkefiR
isBtDiscovering() MEEF RS,
getProfileConnState(int profile) SRENAHIET profile SSEMBIRRANERIRE.
getPairedDevices() RENANEF EEHIEFIRET.

= 1 IEF A EIE BluetoothHost FIEZE M

IS

1. ¥8F BluetoothHost 9 getDefaultHost(Context context)i#[1, ¥kBY BluetoothHost SCffl, ETRAMIEFIRIE,

2. V3R enableBt(#ZO, THIES.

3. 1AA getBtState(), EWEFEETTH.

1./ SREUEF A ETEISR

2. BluetoothHost bluetoothHost = BluetoothHost.getDefaultHost(context);
3. // ERTFEO

4. bluetoothHost.enableBt();

5. // VERERBUEF FRORSEO

6. int state = bluetoothHost.getBtState();

B

1. FHATEFIIERIES S & BluetoothRemoteDevice. EVENT DEVICE_DISCOVERED,

2. 3A startBtDiscovery()EOF A T/ NEIIR 2.

3. WISEEREUIREIANRE, YIEEM HERT4RESIE] CommonEventSubscriber 2519
onReceiveEvent(CommonEventData data)/5i%, Fizl EVENT DEVICE DISCOVERED J#%.

1. /R

2. mBluetoothHost.startBtDiscovery();

3. //RMERRTE

4. public class MyCommonEventSubscriber extends CommonEventSubscriber {

5. @Override

6. public void onReceiveEvent(CommonEventData var){
7. Intent info = var.getintent();

8. if(info == null) return;

9. /BRERESET#EAY action

10. String action = info.getAction();

11. [IFIT R R REERR SR %
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12. if(action == BluetoothRemoteDevice.EVENT_DEVICE_DISCOVERED){
13. IntentParams myParam = info.getParams();
14. BluetoothRemoteDevice device =

(BluetoothRemoteDevice)myParam.getParam(BluetoothRemoteDevice. REMOTE_DEVICE_PARAM_DEVICE);

15. }

6.2.3 (ERIEFEImZEIFE

6.23.1 BENE

EREF i Tn SRR FEERH I RRET RENESERE, SFERNERET RS, X

B BIRMERES, R EITmR & &HEE.

6.2.3.2 $&OiRAB

#O2 Thakssik
getDeviceAddr() IREUIHIE iR bt
getDeviceClass() IREUTIRIE S KR,
getDeviceName() IREUTIRIE S B BR.
getPairState() AR EEIHIRES.
startPair() iR & RACERT .
= 1 B nimg s BluetoothRemoteDevice FFEEREN

6233 HARSR

1. V8 BluetoothHost 9 getDefaultHost(Context context)i#[1, $kEY BluetoothHost SCffll, EIRAMNIETFIRIE.
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1A enableBt()#%O, IS .

i&FE startBtDiscovery(), FHIRE.,

& startPair(), AREHCXT.

/] FREEF AN EER

BluetoothHost bluetoothHost = BluetoothHost.getDefaultHost(context);

// VARIFHEO

bluetoothHost.enableBt();

// VEFREEED

bluetoothHost.startBtDiscovery();

/ZEREBLERHIARERIIR, REEFREEEN

BluetoothRemoteDevice device = bluetoothHost.getRemoteDev(TEST_ADDRESS);

device.startPair();

6.2.4 BLE 13R5#0 1%

6.24.1 BENE

BT BLE 1Af5F0 EIRAAITFINEES ], HLMRIEISEINSREMNEIRE . fEahaHF1E BLE 3

. T

6.24.2 $E[ixRAA

- Im e Thagsiik
startScan(List <BleScanFilter> filters) BHT BLE IEF 1R, FHEA filters XIEERBITILIE.
stopScan() {=1k BLE IE5F43#.
getDevicesByStates(int[] states) TRIERSIRBUE RIS NE IR 25
BleCentralManager(BleCentralManagerCallback callback) RPN R EER,

%= 1 BLE F(NREFETES BleCentralManager fYFEEREN

®ORF LhesE:

5
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EO=2 ThgeHEig
onScanCallback(BleScanResult result) 3§53 BLE i BHERENE,
onStartScanFailed(int resultCode) IEEEE eSS VERENER

= 2 PR EEEFE BleCentralManagerCallback AIFEZREEN

#03 ThkefiR
BleAdvertiser(Context context, BleAdvertiseCallback callback) FATIRE  BIRER TSR,
startAdvertising(BleAdvertiseSettings settings, BleAdvertiseData BT BLE T3, 18888, £
advData, BleAdvertiseData scanResponse) B, = SHEREN BRSSO R,
stopAdvertising() {=1E BLE 45,
startResultEvent(int result) TBERER,

= 3 BLE I 3B#8%19 BleAdvertiser 27 BleAdvertiseCallback 2893220

FRILig 1T BLE 135

1. #47 BLE 137 Bi55E44% BleCentralManagerCallback 253031 onScanCallback 1 onStartScanFailed EiERE,

PRk

2. A BleCentralManager(BleCentralManagerCallback callback)#ZO5kEXHiR B SIS,

3. REUTHEEIERE, DIRER AR AAERISIERS T, AREA startScan()FHAiTHE BLE 1958, TEEVEARIREEIHES)
f9 BLE i®%%.

1. // EHHFEEE

2. public class ScanCallback implements BleCentralManagerCallback{

3. List<BleScanResult>results = new ArrayList<BleScanResult>();
4. @Override

5. public void onScanCallback(BleScanResult var1) {

6. /] SR TR

7. results.add(var1);

8. }

9. @Override

10. public void onStartScanFailed(int var1) {
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HiLog.info(TAG,"Start Scan failed,Code:" + var1);

}

// KRB R BRI SR

private ScanCallback centralManagerCallback = new ScanCallback();

private BleCentralManager centralManager = new BleCentralManager(centralManagerCallback);
/] BT IERR AT IR

List<BleScanfFilter> filters = new ArrayList<BleScanFilter>();

centralManager.startScan(filters);

SMELS T BLE [ 1%

##47 BLE BRI B 4kK advertiseCallback Z83CI) startResultEvent [BlE, FTFIREV B4R,

YVEAFR#EEO BleAdvertiser(Context context, BleAdvertiseCallback callback)FKE &35, & IBSEFNT 182
1.
VA startAdvertising(BleAdvertiseSettings settings, BleAdvertiseData advData, BleAdvertiseData
scanResponse)iEZOFH44 BLE &,
// SEH BLE & EIE
private BleAdvertiseCallback advertiseCallback = new BleAdvertiseCallback() {
@Override
public void startResultEvent(int result) {
if(result == BleAdvertiseCallback RESULT_SUCC){
// FF4A BLE T ERkID
}
else {

// FF#8 BLE 3B

%

// 3KBX BLE I #&33%:

private BleAdvertiser advertiser = new BleAdvertiser(this,advertiseCallback);

// BlE& BLE [ IESEANEGR

private BleAdvertiseData data = new BleAdvertiseData.Builder()
.addServiceUuid(SequenceUuid.uuidFromString(Server_UUID)) // #I0ARSSHY UUID
.addServiceData(SequenceUuid.uuidFromString(Server UUID),new byte[l[{0x11})  // iIAT BEUEARE
build();

private BleAdvertiseSettings advertiseSettings = new BleAdvertiseSettings.Builder()
setConnectable(true) // RERETER B
.setInterval(BleAdvertiseSettings.INTERVAL_SLOT_DEFAULT) // BEEEMR
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setTxPower(BleAdvertiseSettings. TX_ POWER _DEFAULT) /] RET BN
.build();
/] FHoar %

advertiser.startAdvertising(advertiseSettings,data,null);

6.3 WLAN
6.3.1 iR

To&BiEM (Wireless Local Area Networks, WLAN) , S@idFc&kE. M =E5EH
AR RIEFEW SRR B EN, AP eTLUEIY WLAN LI R 2 B IR A M 48iE

. BERTRPETIBRNERNDIN. DRAET.

HarmonyOS WLAN RSB Z 459 FREt WLAN EitIhae, P2P (peer-to-peer) IHEEFN

WLAN JESIBRAENARSS, IR ARLUEE WLAN FIEIREEECEIRE.

6.3.1.1 LRSRH

FHRIEERES I ARIZENES, RS APIEONER. AR API§I, NATER

EREXIMATHEAIR, BRESIRNIARATTREENNME.

6.3.2 WLAN EflIhke

6.3.2.1 BENE

R Ak E EAAR R AT LB 2 M 5epk A T IIRE:

SREX WLAN K7, Fif) WLAN 28535,

K REUIEER.
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REVEEESHRES, BREEER. IPERES
SRENIREEZRY.

SRENIR B A SHFEERTRE

6.3.2.2 #0588

WifiDevice f2ft WLAN RUEARINEE, EEEOWRBINT,

#0O= iR FREIR

FREY WLAN THEEEIERSSsLfl, midizsehliam
getinstance(Context context) NA
WLAN EZAKIfEE API,

isWifiActive() FRENZAT WLAN FTFRRES. ohos.permission.GET_WIFI_INFO

ohos.permission.SET_WIFI_INFO

scan() &2 WLAN 134,

ohos.permission.LOCATION

ohos.permission.GET_WIFI_INFO
getScaninfolist() RELERITHEEER,

ohos.permission.LOCATION
isConnected() FRENZAT WLAN EEIRE. ohos.permission.GET_ WIFI_INFO
getLinkedInfo() FRENHHIRY WLAN EZER. ohos.permission.GET_WIFI_INFO
getlpinfo() FRENHENERA) WLAN IP (58, ohos.permission.GET_WIFI_INFO
getSignalLevel(int rssi, int band) @i RSS| SHRERIH BSR40, NA

ohos.permission.LOCATION
getCountryCode() REURFAER.

ohos.permission.GET_WIFI_INFO

isFeatureSupported(long
RENR R R A SRR IE. ohos.permission.GET_WIFI_INFO
featureld)

% 1 WifiDevice B93ES20

139



FRIEARBRBBRESMIL, BERFE hmxt.org B8

6.3.2.3 3REY WLAN A%

JAH WifiDevice B9 getinstance(Context context)[M, ¥REX WifiDevice 3L, FAFETEAML WLAN 2(E,

T isWifiActive) O &iE WLAN E2&F]FF.
// KB WLAN E5EEXI5R
WifiDevice wifiDevice = WifiDevice.getInstance(context);

// VAF3ZRER WLAN FFIORZS 2O

boolean isWifiActive = wifiDevice.isWifiActive(); // & WLAN ¥TF, NRE true, FNIRE false

6.3.24 REFEHIRINGR

VA WifiDevice fJ getinstance(Context context)iZ[, ¥KEX WifiDevice sLfjl, FEFETEAMN, WLAN 12/E,

AR scan(E O A 31,

A3 getScaninfolist(#EMRBUTEER.

// $KEY WLAN SRS

WifiDevice wifiDevice = WifiDevice.getInstance(context);
// VAR WLAN 13800

boolean isScanSuccess = wifiDevice.scan(); // true

// VAFBREAHEER

List<WifiScanInfo> scaninfos = wifiDevice.getScanInfoList();

6.3.25 IRENEESHHAER

VAR WifiDevice fJ getinstance(Context context)i&Z[, ¥KEX WifiDevice L, FBTFEIEAN, WLAN 12/E,

AR isConnected )2 OFRENSRIERIRTS,

18R getlinkedInfo(EIRENEREES.

18 getlpinfo(#EMZREN IP (E2.

// 3REY WLAN SIS

WifiDevice wifiDevice = WifiDevice.getInstance(context);
// VBF3 WLAN ;&SRO ELRIREERIEE WLAN
boolean isConnected = wifiDevice.isConnected();

if (isConnected) {

// $REY WLAN & S8

Optional <WifiLinkedInfo> linkedInfo = wifiDevice.getLinkedInfo();

// SREER(SE PR SSID
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String ssid = linkedInfo.get().getSsid();

// 3REX WLAN #9 IP (58

Optional<IpInfo> ipInfo = wifiDevice.getlpInfo();
// 3RER IP fE2hE9 IP dthuk SR

int ipAddress = ipInfo.get().getlpAddress();

int gateway = ipInfo.get().getGateway();

6.3.2.6 JRENREBEZREI

8 WifiDevice i getinstance(Context context)##1, KEY WifiDevice 3Lf5l, FEFETEAM, WLAN 182E,

JEA getCountryCode(#EIFREUR & HIELR.
// 3%EX WLAN EIEXI%R

WifiDevice wifiDevice = WifiDevice.getInstance(context);
/] FRERERNREREZRT

String countryCode = wifiDevice.getCountryCode();

6.3.2.7 FIEMEEEEIFIEEEN

8 WifiDevice i getinstance(Context context)##1, XEY WifiDevice 3Lf5l, FEFETIEAM, WLAN 1#8E,

8 isFeatureSupported(long featureld)E ¥ Z 2/ IFHEEMNEES.
// 3RER WLAN EHEXI5R

WifiDevice wifiDevice = WifiDevice.getInstance(context);

/] FRERERIR B R SFHEEREND

boolean isSupport = wifiDevice.isFeatureSupported (WifiUtils.WIFI_FEATURE_INFRA);
isSupport = wifiDevice.isFeatureSupported (WifiUtils.WIFI_FEATURE_INFRA 5G);
isSupport = wifiDevice.isFeatureSupported (WifiUtils. WIFI_FEATURE_PASSPOINT);
isSupport = wifiDevice.isFeatureSupported(WifiUtils.WIFI_FEATURE_P2P);

isSupport = wifiDevice.isFeatureSupported (WifiUtils WIFI_ FEATURE_MOBILE_HOTSPOT);
isSupport = wifiDevice.isFeatureSupported (WifiUtils.WIFI_FEATURE_AWARE);

isSupport = wifiDevice.isFeatureSupported (WifiUtils.WIFI_FEATURE_AP_STA);

isSupport = wifiDevice.isFeatureSupported (WifiUtils. WIFI_FEATURE_WPA3_SAE);
isSupport = wifiDevice.isFeatureSupported (WifiUtils. WIFI_FEATURE_WPA3 _SUITE_B);

isSupport = wifiDevice.isFeatureSupported (WifiUtils.WIFI_FEATURE_OWE);
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6.3.3 P2P IngE

6.3.3.1 BENE

WLAN P2P INEEFTIRE SIREZ AN R mEEEH, NATLIET RO eI TI8E:

B
FEAVASTEZD S22
BN IRIRE AT,

SREN P2P tEXIER.

6.3.3.2 $&[Oi%AA

WifiP2pController 24t WLAN P2P IhgE, ik,

#0O=

init(EventRunner eventRunner, WifiP2pCallback

callback)

discoverDevices(WifiP2pCallback callback)

stopDeviceDiscovery(WifiP2pCallback callback)

createGroup(WifiP2pConfig wifiP2pConfig,

WifiP2pCallback callback)

removeGroup(WifiP2pCallback callback)

requestP2plinfo(int requestType, WifiP2pCallback

callback)

connect(WifiP2pConfig wifiP2pConfig,

WifiP2pCallback callback)

Wpal P2P HYSRE, HENHE

EARTIASAML, P2P FIELBThAY

AR LAERER.

NIRRT P2P iR,

2 IEZMHARY P2P iR,

337 P2P E¥4H,

Hh% P2P E¥4H,

BK P2PEX(ER., WBHARE

8. ERER. REERE.

EEERERIEERE.

FREEIER

ohos.permission.GET_WIFI_INFO

ohos.permission.SET_WIFI_INFO

ohos.permission.GET_WIFI_INFO

ohos.permission.GET_WIFI_INFO

ohos.permission.GET_WIFI_INFO

ohos.permission.GET_WIFI_INFO

ohos.permission.GET_WIFI_INFO

ohos.permission.GET_WIFI_INFO
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cancelConnect(WifiP2pCallback callback)

®&ORS fik

7= 1 WifiP2pController fFEEHEN

6.3.3.3 BRISEL P2P ERHARSE

EURAEER S REAER.

FRTEHBR

ohos.permission.GET_WIFI_INFO

JAH WifiP2pController fY getinstance(Context context)iZx [, ¥KEX P2P 1=HI88sL, FATEIE P2P B(E.

JEA init(EventRunner eventRunner, WifiP2pCallback callback)#Ja{t, P2P i=ti8ssrii,

& P2P R,

SREX P2P HREFEE.
=1k P2P 1,

try {

// 3KEX P2P EHEXIR

WifiP2pController wifiP2pController = WifiP2pController.getinstance(this);

/] ¥YaMt P2P EIEXISR, FITFEENL P2P S(EETH
wifiP2pController.init(EventRunner.create(true), null);

// BlgE P2P EIARISR

P2pDiscoverCallBack p2pDiscoverCallBack = new P2pDiscoverCallBack();
/] R P2P 2R
wifiP2pController.discoverDevices(p2pDiscoverCallBack);

// Bk P2P 2%

wifiP2pController.stopDeviceDiscovery(p2pDiscoverCallBack);

} catch (RemoteException re) {

HiLog.warn(LABEL, "exception happened.");

// 3REY P2P [EapSEILERNEIAGER (SKMEE L)

private class P2pDiscoverCallBack extends WifiP2pCallback {

@Override

public void eventExecFail(int reason) {

HiLog.info(LABEL, "discoverDevices eventExecFail reason : %{public}d”, reason);

@Override
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public void eventExecOk() {

HiLog.info(LABEL, "discoverDevices eventExecOk");

6.334 GIESBIRBFEANARIR

AH WifiP2pController B getinstance(Context context)iZx [, ¥KEN P2P #=HI88sLh, FTEIE P2P B(E.

YA init(EventRunner eventRunner, WifiP2pCallback callback)#ia{t P2P #=HI28sLfl,
Bl P2P B¥4H,
& P2P E¥4H.,
try {
// 3REX P2P EHEXIR
WifiP2pController wifiP2pController = WifiP2pController.getinstance(this);
/] ¥YaMt P2P EIEXISR, FITFEENL P2P S(EETH
wifiP2pController.init(EventRunner.create(true), null);
// BUERT P2P BAREMRE
WifiP2pConfig wifiP2pConfig = new WifiP2pConfig("DEFAULT GROUP_NAME", "DEFAULT PASSPHRASE");
wifiP2pConfig.setDeviceAddress("02:02:02:02:03:04");
wifiP2pConfig.setGroupOwnerBand(0);
// Bl P2P EIERISR
P2pCreateGroupCallBack p2pCreateGroupCallBack = new P2pCreateGroupCallBack();
// €U P2P F¥4H
wifiP2pController.createGroup(wifiP2pConfig, p2pCreateGroupCallBack);
// k& P2P B¥4H
wifiP2pController.removeGroup(p2pCreateGroupCallBack);
} catch (RemoteException re) {

HiLog.warn(LABEL, "exception happened.");

private class P2pCreateGroupCallBack extends WifiP2pCallback {
@Override
public void eventExecFail(int reason) {

HiLog.info(LABEL, "CreateGroup eventExecFail reason : %{public}d", reason);

@Override

144



28.

29.

30.

A won

20.

21.

22.

23.

24.

258

FRIEARBRBBRESMIL, BERFE hmxt.org B8

public void eventExecOk() {

HiLog.info(LABEL, "CreateGroup eventExecOk");

6.3.3.5 &iE P2P EEMARSE

AH WifiP2pController B getinstance(Context context)iZx [, ¥KEN P2P #=HI88sLh, FTEIE P2P B(E.

YA init(EventRunner eventRunner, WifiP2pCallback callback)#ia{t P2P #=HI28sLfl,
&R requestP2plnfo ()i P2P Al IR SIS,
RIEHSAE, NTRREEEREEERRE.
A connect IEAAEEE.
try {
// 3REX P2P EHEXIR
WifiP2pController wifiP2pController = WifiP2pController.getinstance(this);
/] ¥YaMt P2P EIEXISR, FITFEENL P2P S(EETH
wifiP2pController.init(EventRunner.create(true), null);
// ERFIA P2P iRE(ER, BIEVFIREN P2P iR&ER
P2pRequestPeersCallBack p2pRequestPeersCallBack = new P2pRequestPeersCallBack();
wifiP2pController.requestP2pinfo(WifiP2pController.DEVICE_LIST REQUEST, p2pRequestPeersCallBack);
} catch (RemoteException re) {

HiLog.warn(LABEL, "exception happened.");

private class P2pRequestPeersCallBack extends WifiP2pCallback {
@Override
public void eventP2pDevicesList(List<WifiP2pDevice> devices) {
HiLog.info(LABEL, "eventP2pDevicesList when start connect group”);
// HEREAE, EREARNREHTEE, X8, BT MACHIHEZRRIEFRE
WifiP2pConfig wifiP2pConfig = getSameP2pConfigFromDevices(devices);
try {
if (wifiP2pConfig != null) {
// SRR E RIDERE
wifiP2pController.connect(wifiP2pConfig, null);
}
} catch (RemoteException re) {

HiLog.warn(LABEL, "exception happened in connect.");
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private WifiP2pConfig getSameP2pConfigFromDevices(List<WifiP2pDevice > devices) {

if (devices == null) {
return null;
}
for (inti = 0; i < devices.size(); i++) {
WifiP2pDevice p2pDevice = devices.get(i);
HiLog.info(LABEL, "p2pDevice.getDeviceAddress() : %{private}s", p2pDevice.getDeviceAddress());
if (p2pDevice.getDeviceAddress() != null
&& p2pDevice.getDeviceAddress().equals(TARGET_P2P_MAC_ADDRESS)) {
HiLog.info(LABEL, "received same mac address");
WifiP2pConfig wifiP2pConfig = new WifiP2pConfig("DEFAULT GROUP_NAME", "DEFAULT_PASSPHRASE");
wifiP2pConfig.setDeviceAddress(p2pDevice.getDeviceAddress());

return wifiP2pConfig;

}

return null;

6.3.3.6 iEK P2P HHXERHNARLR

AH WifiP2pController fY getinstance()i&M, $KEX P2P #=HIB8sLfl, FBTEIE P2P 12/E.

VAR init)#I8a1t P2P =HI283EH1,
8 requestP2pinfo()&if] P2P EHE(=E.,

8 requestP2pinfo()&if P2P iRZ (=R,
RIEAEARE, "TLAVER requestP2plinfo SREVEERNER.

try {

// 3RER P2P EIEXISR

WifiP2pController wifiP2pController = WifiP2pController.getinstance(this);

// ¥Yatt P2P EIEXSR, AT P2P (EEETH

wifiP2pController.init(EventRunner.create(true), null);

// ERRIF P2P BHAER, BIEEIREN P2P BHAER

P2pRequestGrouplnfoCallBack p2pRequestGroupinfoCallBack = new P2pRequestGrouplinfoCallBack();

wifiP2pController.requestP2pinfo(WifiP2pController. GROUP_INFO_REQUEST, p2pRequestGrouplnfoCallBack);
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// EWEIF P2P iR&(ER, BITEIFIRE P2P REES
P2pRequestDevicelnfoCallBack p2pRequestDevicelnfoCallBack = new P2pRequestDevicelnfoCallBack();
wifiP2pController.requestP2pInfo(WifiP2pController.DEVICE_INFO_REQUEST, p2pRequestDevicelnfoCallBack);
// @S requestP2plinfo 0, ALAEALITXEER
wifiP2pController.requestP2pinfo(WifiP2pController. NETWORK_INFO_REQUEST, callback); // MZE(E2
wifiP2pController.requestP2pinfo(WifiP2pController.DEVICE_LIST REQUEST, callback); // &&FIFEE

} catch (RemoteException re) {

HiLog.warn(LABEL, "exception happened.");

// BAEREE
private class P2pRequestGrouplnfoCallBack extends WifiP2pCallback {
@Override
public void eventP2pGroup(WifiP2pGroup group) {
HiLog.info(LABEL, "P2pRequestGrouplinfoCallBack eventP2pGroup");

doSthFor(group);

}
/] REESEE
private class P2pRequestDevicelnfoCallBack extends WifiP2pCallback {
@Override
public void eventP2pGroup(WifiP2pDevice p2pDevice) {
HiLog.info(LABEL, "eventP2pGroup");

doSthFor(p2pDevice);

6.3.4 WLAN ;LB

6.34.1 BENE

WLAN ;EEiE50 (Notification) & HarmonyOS WEBakE S A2 [EEHEETARE, i
MEETIMERENE, —BffEENEERAY, TMERHEKEIZEEFREER+

BFHRIER.
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6.34.2 $#E[OixRAA

i BHIE hIE
WLAN K& usual.event.wifiPOWER_STATE active_state
WLAN 355 usual.event.wifi.SCAN_FINISHED scan_state
WLAN RSSI 3544, usual.event.wifi.RSSI_VALUE rssi_value
WLAN RS usual.event.wifi. CONN_STATE conn_state
Hotspot K& usual.event.wifi.HOTSPOT_STATE hotspot_active_state
Hotspot RIS usual.event.wifiWIFI_HS _STA JOIN usual.event.wifi WIFI_HS STA LEAVE -

P2P k7 usual.event.wifi.p2p.STATE_CHANGE p2p_state
linked_info

P2P iEIRE usual.event.wifi.p2p.CONN_STATE_CHANGE net_info
group_info

P2P igEFIFRE usual.event.wifi.p2p.PEERS_STATE_CHANGE peers list

P2P HERIREEW usual.event.wifi.p2p.PEER_DISCOVERY_STATE_CHANGE peers_discovery

P2P HEIRETML usual.event.wifi.p2p.CURRENT DEVICE_CHANGE p2p_device

P2P BHAERZML usual.event.wifi.p2p.GROUP_STATE_CHANGED -

= 1 WLAN [EE@ANATEXT BNEA

6343 ARIR

5 EIBRNEEE WifiEventSubscriber,
AR WLAN ZHEHEE,
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WifiEventSubscriber 2748 WLAN THEER.

/] HEEERR S ME

class WifiEventSubscriber extends CommonEventSubscriber {
WifiEventSubscriber (CommonEventSubscribelnfo info) {

super(info);

@Override
public void onReceiveEvent(CommonEventData commonEventData) {
if (WifiEvents.EVENT_ACTIVE_STATE.equals(commonEventData.getintent().getAction())) {
/] FEMFHESE
IntentParams params = commonEventData.getIntent().getParams();
if (params == null) {
return;

}

int wifiState= (int) params.getParam(WifiEvents.PARAM_ACTIVE_STATE);

if (wifiState== WifiEvents.STATE_ACTIVE) { // 42 WLAN #3#TFFER
HiLog.info(LABEL, false, "Receive WifiEvents.STATE_ACTIVE %{public}d", wifiState);

} else if (wifiState == WifiEvents.STATE_INACTIVE) { // b3 WLAN #XAEE

HiLog.info(LABEL, false, "Receive WifiEvents.STATE_INACTIVE %{public}d", wifiState);

}else {// 4bIE WLAN SERZS

HiLog.info(LABEL, false, "Unknown wifi state");

// ERER

MatchingSkills match = new MatchingSkills();

// HEINZREY WLAN RESZES

filter.addEvent(WifiEvents.EVENT_ACTIVE_STATE);

CommonEventSubscribelnfo subscribelnfo = new CommonEventSubscribelnfo(match);
subscribelnfo.setPriority(100);

WifiEventSubscriber subscriber = new WifiEventSubscriber(subscribelnfo);

try {

CommonEventManager.subscribeCommonEvent(subscriber);
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38. } catch (RemoteException e) {
39. HiLog.warn(LABEL, false, "subscribe in wifi events failed!");

40. }

6.4 MEER

6.4.1 iR

HarmonyOS m4EEIRiE T EIRMH LIRS :

o HIREREIE: MREFE, 77T URL, HiEHERSHEN.
o HIEMKEIR: IEEEIENEEE, REETENSIREEE, HERESRKSER.
o RESH FIUEENLE. IENEK. IBENASEER RIISIERESITHE.

o HTTPEfS: GNEE HTTP £5, BOSIERE.

6.4.1.1 LRSRH

(EFRMEEIRRIRATEXTIIEERS, FEBRENAIER,

RS PRER
ohos.permission.GET_NETWORK_INFO FRENEEIERE R
ohos.permission.SET_NETWORK_INFO {EBERIERRRTS .
ohos.permission.INTERNET RIFEFIIANEERS, #HTRNESER.

6.4.2 (HRSAIMLGEFTH—1 URL i

6.42.1 HENE

R FR{ER S RIRIEIRM ST T —1 URL $E#2.
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6.4.2.2 $E[iRAA

RFAfERSERIMNASTTH— URL §&%, FriEFRYEOMERIT.,

£ #®OR

getlnstance(Context context)

hasDefaultNet()

NetManager getDefaultNet()

addDefaultNetStatusCallback(NetStatusCallback callback)

setAppNet(NetHandle netHandle)

NetHandle openConnection(URL url, Proxy proxy) throws IOException

= 1 MEEERENEEZEO

6.42.3 HERILR

EF NetManager.getinstance(Context)sREX M4 ETRAYSEAINT SR,

8A NetManager.getDefaultNet()FXREXBAIAHIEUERILS,
YA NetHandle.openConnection()¥JH—* URL,
@IS URL gLl Rk,

NetManager netManager = NetManager.getinstance(null);

if (InetManager.hasDefaultNet()) {
return;

}

NetHandle netHandle = netManager.getDefaultNet();

// FILGRBU SRS HIEE (Y,
NetStatusCallback callback = new NetStatusCallback() {

/| EEHEIRBEIMEIRZIELA] override HEL

WkeEiA

RN EIRAISEBIRISR.

ELRIRE AR BEIEMLE.

IRENHRIBARI SRS 1A,

IRENHRIBARISIRERS IS,

NI PRSP SRR,

EFRZMERITH— URL HEZ,
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}

netManager.addDefaultNetStatusCallback(callback);

// 18iZ openConnection 3ZKEX URLConnection
try {

HttpURLConnection connection = null;

String urlString = "https://www.huawei.com/";

URL url = new URL(urlString);

URLConnection urlConnection = netHandle.openConnection(url,
java.net.Proxy.NO_PROXY);
if (urlConnection instanceof HttpURLConnection) {
connection = (HttpURLConnection) urlConnection;
}
connection.setRequestMethod("GET");
connection.connect();
/] ZIEEIHT url fUEMEIRIE
} finally {

connection.disconnect();

6.4.3 (HRAZAIMLEHTT Socket EE(ER

6.43.1 BENE

N FREFSRIRIEIRMESIEHTT Socket EEH.

6.4.3.2 $E[OikREA

N FE{EFRTMZEHAT Socket #iE(EH, ArERARYEOWRAWT.

£ #O=

NetManager getByName(String host)

FRATENZ, SRENHL IP ttihif,
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£ #=O03 Thggitig
bindSocket(Socket socket) 4B7E Socket BZEIEMLE,
NetHandle bindSocket(DatagramSocket socket) #37E DatagramSocket ZZEUEMLS.

* 1 MEEENRNEERED

6433 HEIR

&R NetManager.getinstance(Context)SkEXNM 4R EEAILHIRISR.

H NetManager.getDefaultNet()ZREXERIABIEHEMILE,
8A NetHandle.bindSocket()4FEM4E.
{£F socket RIXEUE,

NetManager netManager = NetManager.getinstance(null);

if (InetManager.hasDefaultNet()) {
return;

}

NetHandle netHandle = netManager.getDefaultNet();

// 181E Socket SREFRIITEIEEE
try {
InetAddress address = netHandle.getByName("www.huawei.com");
DatagramSocket socket = new DatagramSocket();
netHandle.bindSocket(socket);
byte[] buffer = new byte[1024];
DatagramPacket request = new DatagramPacket(buffer, buffer.length, address, port);

// buffer ti#{&

/] RiEEE
socket.send(request);
} catch(IOException e) {

e.printStackTrace();
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6.4.4 (ERISEMESHITEIELE

6441 HRNE

RZFERTLAVERR APl ZORERISEM S TEEE R, EHTEIEE R, FTEREIEENX

HIMIZESREL,

6.44.2 $E[ikRAA

N FRfEFEEMERTEIEIE, ATEMAYEORARNT.

ES #O3 Thaeksid
NetSpecifier Builder() BlEE—MEEMILE LA,
setupSpecificNet(NetSpecifier netSpecifier, NetStatusCallback callback) EIEERIEIERLE,
NetManager
removeNetStatusCallback(NetStatusCallback callback) (S LRENEUERILE RS,

* 1 NREERENEEEN

6443 ARSR

18R NetSpecifier.Builder {8 EEUREMLZAISLAI,

JAH NetManager.setupSpecificNet()iEI720EM%E, 18T callback FRENMERIRSEL,
HTEIERIX,

NetManager netManager = NetManager.getinstance(null);

private class MmsCallback extends NetStatusCallback {
@Override
public void onAvailable(NetHandle netHandle) {
// 18 setAppNet {EfSEER FARTERIERENBIT IZMEHTRIE

netManager.setAppNet(netHandle);
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try {
HttpURLConnection connection = null;
String urlString = "https://www.huawei.com/";
URL url = new URL(urlString);
URLConnection urlConnection = netHandle.openConnection(url, java.net.Proxy.NO_PROXY);
if (urlConnection instanceof HttpURLConnection) {

connection = (HttpURLConnection) urlConnection;

}
connection.setRequestMethod("GET");
connection.connect();
/] ZIEET#HT url BRI

} finally {

connection.disconnect();

/] MRS HUTTEEE, AILMELEERER

netManager.removeNetStatusCallback(this);

MmsCallback callback = new MmsCallback();

/] BE—MFASKREEERLE

NetSpecifier req = new NetSpecifier.Builder()
.addCapability(NetCapabilities. NET_CAPABILITY_MMS)
.addBearer(NetCapabilities. BEARER_CELLULAR)

_build();

/] BESIEUERLS, 1B callback SREXMEIEETIRZS

netManager.setupSpecificNet(req, callback);
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6.4.5 REFRIT

64.5.1 HRNE

NFAEITIEMA AP O, TTLEABUZEME. FrEM-K. I8N AEEEEMN-RIVEUE

8.

6.4.5.2 $E[ikREA

N TREST, FrERNEOFER DataFlowStatistics #243t,

#02

getCellularRxBytes()

getCellularTxBytes()

getAllRxBytes()

getAllTxBytes()

getUidRxBytes(int uid)

getUidTxBytes(int uid)

getlfaceRxBytes(String nic)

getlfaceTxBytes(String nic)

ThRefiR

REE S HIEMER M TR E.

REE S HIEMER LTI E.

REETBERRE T TRE.

RENETBERRE L1 TR E.

FRENERE UID W TTHE.

FRENERE UID W E1THE.

REUEEMRE T TRE.

REUEEM R L1 TRE.

% 1 DataFlowStatistics fFEERE]

6453 ARSR

V8 DataFlowStatistics O ITIRE

geit, LARTHEEN FHZRT

Nad=]
ﬁi

71,

2B
IJ‘—;_EE

it
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long rx = DataFlowsStatistics.getUidRxBytes(uid);

long tx = DataFlowStatistics.getUidTxBytes(uid);
/] BTEIERRR
/] Ftng

rx = DataFlowStatistics.getUidRxBytes(uid) - rx;

tx = DataFlowStatistics.getUidTxBytes(uid) - tx;

6.4.6 EEHTTP&E

6.46.1 BENE

NMAESHTFA— M EEMNRIR, JLULTNEFXEHEREEERRE, NMRDHIERE, FER

BINFE, BN FAMRE.

6.4.6.2 $E[ikRAA

&I HTTP BFHULIREEE HttpResponseCache 1244,

#0028 ThREfER

install(File directory, long size) e HTTP &7, RBEEFFEFERRAN.

getinstalled() IRERETFSLA,

flush() MR EFEREINHRSEF.
close() KITEFINRE.

delete() KT EREERS.

7 1 HttpResponseCache f9FE#E

157



FRIEARBRBBRESMIL, BERFE hmxt.org B8

64.63 HARIR

B EEFERNRREFTE.

RFEF.
RAEF.
/1 AR BEFER dir REBAZFESE

HttpResponseCache.install(dir, 10 * 1024 * 1024);

// 718 URL

/] PRREFRFEIARGERI AT flush #4F

HttpResponseCache.getlnstalled().flush();

/] FERRSKAER

HttpResponseCache.getInstalled().close();

6.5 EBiERSS
6.5.1 ik

BIERS RS, T ARPREUL IES /AT AR RX N ERERITIRELASS, TR T—

FFIRY AP| BT SRENTCEAZ2 EMZEFN SIM RIEXRAI—EER.

HepikfTRIEEXTI6ER DistributedCallManager 126, fE2SIRFSAEDEH

ShortMessageManager #24it,

RFERTLAEIS A RadiolnfoManager FREY API, SRERERZRTIEMMERTR. WERSINE

DRESEEFER,; UAKER SiminfoManager #5fY API, 3ZREX SIM RAVIEXEER.
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6.5.1.1 LRSRH

#9 AP EOFE—EHIINIRZERA, EI=77NAEERENREHIA APl B, FECTRBEXIMAUR, NRH

EHFEAURETS,
IEEIFFIEEIEEASTIHEARERS(Slotld), W-RER FRYERMNIER AL —BIFIFIAE—F A EER
RN,

FEABAR SIM RIRSEONEXIE SIM REBZEER, ERPERE SIM £, NHEBREAZIEESES. NATETE
H hasSimCard #ORBESRI~EEE 8 ~EAL

6.5.2 &il2—IRFEM

6521 HRNA

SNARERE—BFME—MEENSHR, EARWSS. FrTLIESmFY, haJlig

LSRN,

INFRRESIFEIFEARK SIM K, BEIRFTHIERIFIK SIM RIS, RTS8 EELE

FAFIEZENR 1 1E2F 2 [T,

6.5.2.2 #[OixAA

DistributedCallManager A& RAIFIETEINRE, BIRIIEDRITE.

ThaEm 2 :-{m 7% FREHUR
MELRIREEAX
BEJIIREX hasVoiceCapability() %
FRESIF,
IRENETERS
getlnstance(Context context) FRENFIUEERIR, 7
%
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ThEes ®OE

dial(String number, boolean

RSy

isVideoCall)
EiEiE addObserver(CallStateObserver
SREEN observer, int mask)

7= 1 DistributedCallManager F9EZ]

6.523 HARER

fik

Vo3 = p B

RS HBR

ohos.permission.PLACE_CALL

ohos.permission.READ_CALL_LOG (3KEX

BIESHERZR)

i&F8 DistributedCallManager (4 getinstance #1, SUE/3REUTIIETERNIS:,

Y83 hasVoiceCapability (ECRERSRTIREIFINALS, WSS F—; SRS AR,

ie—RRIFE,
ERIERIFIPAEZEAL.

// CIEETFIETERIS

DistributedCallManager dcManager = DistributedCallManager.getinstance(context);

// BRERRENEO
if ({dcManager.hasVoiceCapability()) {

return;

/] MNFRESTIFIFEES], NIAkERAtenFny

dcManager.dial(destinationNum, isVideoCall);

// BUEELKK CallStateObserver (925 MyCallStateObserver

class MyCallStateObserver extends CallStateObserver {

/] ¥8iET5%, FEERILAZAT runner FRI{TENA, slotld BEENEMEN-FEID (08 1)

MyCallStateObserver(int slotld) {

super(slotld);

/] ¥8i&757%, FEHUT runner FHAFTIENRE, slotld BEENEMZRAIRE ID (08 1)

MyCallStateObserver(int slotld, EventRunner runner) {
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super(slotld, runner);

// BERESEURENETSE
@Override

public void onCallStateUpdated(int state, String number) {

// HUTEIER runner

EventRunner runner = EventRunner.create();

// BlgE MyCallStateObserver 335

MyCallStateObserver observer = new MyCallStateObserver(slotld, runner);

// WE2 OBSERVE_CALL_STATE H9ZSHL,

dcManager.addObserver(observer, CallStateObserver.OBSERVE_CALL_STATE);

6.5.3 RiE—ENHER

6.53.1 BENE

NMAFREAE—FERELE—MEENSIEN, FRAAUSE. KEERFEZIEEPL, BEE

FOSEALIEEERAN, WAILIBENAECEE.

INERIRFSTHERASEAN 2 3k SIM &, B 2 3K SIM KI97ERIAT, BESMNEGA SIM & H. N
FARIE T AR getDefaultSmsSlotid SEREX=RIAIEERIZIA SIM RAIE. BRI API &R

RS RIEERBRIIEARS.

6.5.3.2 #&0ikREA

ShortMessageManager AF R ERAIGEEERINRE, BAIIBED KN T,
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ThEess #BOR fik FRTEHUBR

RESRIRERE T

BEJIIREN hasSmsCapability() %
BERR.
IRENETENS
getlnstance(Context context) REGEEEIEIR. %
£
SRENERIARE REERARE (SRR
getDefaultSmsSlotld() I
. 1D,

BT 140 NMEHHK

25 (XX 704MF
KEEEEL splitMessage(String content) ohos.permission.SEND_MESSAGES
#F, F3Z 160 D)

FOMBFEE.
sendMessage(String destinationHost,
RIXBEIG(E. ohos.permission.SEND_MESSAGES
String serviceCenter, String content)
RIXEE
sendMultipartMessage(String
REFDENEFE
destinationHost, String serviceCenter, ohos.permission.SEND_MESSAGES
=N

ArrayList<String> parts)

% 1 ShortMessageManager F9EZ$E

6.533 HARIRE

8 ShortMessageManager £ getinstance #0, B/ SN ASENS,

AR hasSmsCapability (I OSREVERTIRBIBENUREES], WSSTFRET—8, MRASHFNTEMCRIESE.
REEE.
// BIEFE SRR BTENIR

ShortMessageManager smManager = ShortMessageManager.getinstance(context);

// HERE(ERE
if ('lsmManager.hasSmsCapability()) {

return;
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s

/] MBRESHFRARIERE, NRERIXIEE
/] REFESRIFISEVER splitMessage O O#IHF D RAMEESE, AEREFABKEEHSEREREED
ArrayList<String> msgs = smManager.splitMessage(messageContent);
if (msgs.size() > 1) {// KEEFDRE
smManager.sendMultipartMessage(destinationNumber, serviceCenter, msgs);
} else { // —RXARBERE

smManager.sendMessage(destinationNumber, serviceCenter, messageContent);

6.5.4 FREVSRIEEMEESER

6.54.1 BENE

NAEHEFERNAFAEEESNE MESER, LMERNERENEE, FRETLIEISE

W35, SKERZEIRFSE SIM RERIFMENSE TRIESER.

6.5.4.2 $E[ikRAA

RadiolnfoManager 242 T IREN M RN EESERIIFRNTG A,

INRES S £0O= ik FREEHUR
FRENETRNTS: getinstance(Context context) RN EEIENIR, 7
EESEERER getSignalinfoList(int slotld) REERLEMEENE ESREEE. I

% 1 RadiolnfoManager FFEEH2M

6.5.5 HELTE

JAF RadiolnfoManager iy getinstance [, 3XEXZ) RadiolnfoManager SLfjl,

JAH getSignalinfoList(slotld)75i%, IREIFFA Signalinformation 713,

I&[f Signallnformation ZIZR, FHBUHRHE signalNetworkType #5833 MHIZUAY Signallnformation F2E335:,
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ERFEPRGE, KNESERERER.

// $¥BX RadiolnfoManager 3%,

RadiolnfoManager radiolnfoManager = RadiolnfoManager.getinstance(context);

/] IREUESER

List<Signallnformation> signallList = radiolnfoManager.getSignalinfoList(slotld);

/] WEESERFIRKN.
if (signalList.size() == 0) {
return;
}
// HORIBF list SREVABILER networkType STRAHSSEE.
LteSignallnformation IteSignal;
for (Signallnformation signal : signalList) {
int signalNetworkType = signal.getSignalNetworkType();
if (signalNetworkType == TelephonyConstants. NETWORK_TYPE_LTE) {

IteSignal = (LteSignallnformation) signal;
}

/] ERFRPERTTE, RN ESRERR.

int signalLevel = IteSignal.getSignalLevel();

6.5.6 MEWEEWMLLIRTENL

6.5.6.1 BHENEAE

N FRTLUBE MERE SRS EMN, FRNETEENERSINSER.

6.5.6.2 #&[ikREA

RadioStateObserver ZEFRIZH 7 MEIE S MRS L, 7T 8e8sCATIEREE

SR, NAYREELATR,

e
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WMERS B RS
REARASE(NETWORK_STATE) ohos.permission.GET_NETWORK_INFO
{SE1SR(SIGNAL_INFO) NA

= 1 NREEMERTEUTZAINR

ZE($A RadiolnfoManager AN N EIE44% RadioStateObserver XIS FMBIRFAR

&
EO= UL E LL S
OBSERVE_MASK_NETWORK_STATE
addObserver
OBSERVE_MASK_SIGNAL_INFO
removeObserver N/A

& 2 FITERFIELEIZREO AP 1143

6.5.6.3 FARITE

AN

F RadiolnfoManager 9 getinstance %M, 3XEXZ| RadiolnfoManager 3L/,

ElER4%% RadioStateObserver f92¢ MyRadioStateObserver, HESKESZLEIESE.

£lZ MyRadioStateObserver fJ%J5: observer,

JAH RadiolnfoManager B9 addObserver 75i%, EAB8IZAT MyRadioStateObserver 35 observer FIEEINER
B9 mask,

// 3%EY RadiolnfoManager 34,

RadiolnfoManager radiolnfoManager = RadiolnfoManager.getinstance(context);

// B4k RadioStateObserver f93€ MyRadioStateObserver
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class MyRadioStateObserver extends RadioStateObserver {
// ¥91ETTE, FEHRIZAZ runner FHATENE, slotld FEENEMZNRIEID (05 1) .
MyRadioStateObserver(int slotld) {

super(slotld);

// ¥3i&75E, EHUT runner sRHATIEE,
MyRadioStateObserver(int slotld, EventRunner runner) {

super(slotld, runner);

/] G EMRS IR A,
@Override

public void onNetworkStateUpdated(NetworkState state) {

// EEERENNENRETGE.
@Override

public void onSignalinfoUpdated (List<Signallnformation> signallnfos) {

// HUTEER runner,

EventRunner runner = EventRunner.create();

// £l MyRadioStateObserver HI335:.

MyRadioStateObserver observer = new MyRadioStateObserver(slotld, runner);

// FONERE, LA NETWORK_STATE # SIGNAL_INFO Jf5i,
radiolnfoManager.addObserver(observer, RadioStateObserver. OBSERVE_MASK_NETWORK_STATE |

RadioStateObserver.OBSERVE_MASK_SIGNAL_INFO);
E1kmER

A RadiolnfoManager ¥ getinstance 0, 3XEXZ| RadiolnfoManager &,
JAH RadiolnfoManager B9 removeObserver 75i%, {ENRINMEREAATEIER MyRadioStateObserver X35
observer,

// 3XBY RadiolnfoManager 3£,
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RadiolnfoManager radiolnfoManager = RadiolnfoManager.getinstance(context);
// fZIEER

radiolnfoManager.removeObserver(observer);

\l

g
R
MR
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7.1 &Rk

711 #hg

7111 BFEEE

HarmonyOS f&/=a82MN FaRERHEREI—MIREMSIS. FIARERIEERERR M

B9 Sensor API, RILIEIANREE LAUERER, TTIMER=RAVEUE, FRIEEREEUEETIERN

8%, FFREBENMA, tLaniseett. TR, .

RIBEREENAIE, TJLMSEREED /K EaERieEs. NRRERER. HRERk

BR. KBRS, (EEENERER. EfhSSERas (WERERER) 8 XKERREEaT

EEBUROERES, RAMRERERSRTTRER R —AYIEERER, thARERMS MIIRERERE

Bipk. ERERFIRINE 1 .

b
API %3 fERizgeE L2b e

ES

iz
ohos.sensor.agent.Cate SENSOR TYPE_ACCELER

| IEREERES
goryMotionAgent OMETER

L]

ME=MIEEHE (x. y
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E) , BfiI :m/s?
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Ll
=3
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API %3 fERkaRE

SENSOR_TYPE ACCELER
OMETER_UNCALIBRATE

D

SENSOR TYPE LINEAR A

CCELERATION

SENSOR TYPE_GRAVITY

SENSOR TYPE_GYROSCO

PE

SENSOR TYPE_GYROSCO

PE_UNCALIBRATED

FR3ziiR

RBOENMEREE

(=

LMEILREE

=2

Epaligi

eSS G RkaS

RBOAEPEAR(Y

(SR

588

ME=MIEEE (x. y
fl2) Lk, HEIMEREL
BOKRROERIINERREE (845
ENINEE) | B

m/s?

ME=MPERH (x. y
flz) b, miEREL
HUZMINERE (FEEE
TINMEREE) | A

m/s?

ME=MIEEHE (x. y
M z) L, EnEREL
NENINEE, B :

m/s?
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M z) L, RENEER
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M z) L, REHFRKE
TEREfRE, B
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Ll
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API %3 fERkaRE

SENSOR _TYPE_SIGNIFICA

NT MOTION

SENSOR TYPE DROP_DE

TECTION

SENSOR TYPE_PEDOMET

ER_DETECTION

SENSOR TYPE_PEDOMET

ER

FR3ziiR

AiEEMFE

B MIERR

2

ezl

BEZaigRE

588

MR= M (x, y
2 L REEEEE
KIBEEET; MERREN
1 URFAFEAIEEE
&, BUERH 0 MR
BRI

MR ERBCRIATS; 10
REVER 1 NREFRE
BE, BB 0 MR
RERERE

HMRPEIHEEE; W
REES 1 NRERRP
FRET AT ERIENME,
Y& 0 NKERAFIR
BREEH

FTAFPIUTESH

=
Mg

e

BT
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xE
API %3 {ERiERRE iR i71):]
iz
WE
SENSOR TYPE_AMBIENT RESREIERE WERESRE, S8
NE
_TEMPERATURE L BECEE (°C)
BE
WE=MEEE (x. el
SENSOR _TYPE_MAGNETI
RlIHEREES y. z) £, WEtHE, =)
C_FIELD
BAQT T £t
WE
ME=MEEHE (x.
SENSOR_TYPE_MAGNETI RIERIAE b
y. z) k, RROEREH
C FIELD_UNCALIBRATED ST 1Rz
Wish, B T
(&
syl
=
=N
ohos.sensor.agent.Cate SENSOR TYPE_HUMIDIT MEMBAERTEE, LA EEY0)
15 IREERER
goryEnvironmentAgent Y BotL (%) ®x RE
GiGE|
PO
B
&
SENSOR_TYPE_BAROMET WEINRSE, B -
SEHERES E
ER hPa 8% mbar
SE
WE
R’
A9EE
eSO EL SR MRBLLIRBER, B WhR
SENSOR TYPE SAR
£ W/kg BEE
ST
kb
&
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=
API %3 fERkaRE FR3ziiR 588
Mg

Ll

RE

m=

NF

®E

HE

WEET. B, £677 LAR

|ERIR, BfI m IiEk%

6 BHEER
SENSOR_TYPE_6DOF & mm; UERHD. & =]

2
2. BRAE, B

&

rad BF
BiR
TEfL
B

o
]

:
ohos.sensor.agent.Cate VR

goryOrientationAgent

SENSOR TYPE_SCREEN_R ERIERER 2
MM EFRAEERTS
OTATION = 25

BT

&

RE
SENSOR_TYPE_DEVICE_O REATEER MRS ML, #

hieke
RIENTATION ES fiz: rad

FE

E)=:]

EE
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=
API %3 fERkaRE FR3ziiR 588

BT
et

NEREESME=™M F®
SENSOR TYPE_ORIENTA

FaTafERkEs B (x. y. z) HER g
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-
EE
ioal]
REE
NEREEREE, 8 RS
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N_VECTOR 28 BR. BUAERER. PEIR(Y X
ERERERL 37
Esy)
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Wiz
MRS RE,
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RiES. PEAR(UERIBE S
=
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API %3 fERkaRE

SENSOR TYPE_TOF

SENSOR TYPE_AMBIENT

_LIGHT

SENSOR TYPE COLOR T

EMPERATURE

SENSOR TYPE COLOR R

GB

SENSOR TYPE COLOR X

Yz

FR3ziiR

ToF fERkas

ENC iR

BIRfERE

RGB EREafERk

L

XYZ Enes ek

L

588

MESAENEPITEH—FR

EEERTRAIRT R

NESEREEYERE,

BAN: lux

MEINEHRIBIE

MEIFRHEI RGB e

=)

MEIREFE XYZ &

=1

=
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¥
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=Ly
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API %3 fERkaRE

SENSOR TYPE HEART R

ATE

ohos.sensor.agent.Cate

B
goryBodyAgent
SENSOR _TYPE_WEAR_DE
TECTION
SENSOR _TYPE_HALL
H
ohos.sensor.agent.Cate
B
goryOtherAgent
"

SENSOR TYPE_GRIP_DET

ECTOR

FR3ziiR

RS NIE R

L

FRENIER

S

588

MERFIIOEHE

MR RS

NESERAEREEFER

PaLE]

Mg EREEMAREN
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API %% ERIRRAE Hhxzitid 1]
ES
SENSOR_TYPE_MAGNET_ Bk BRIE R
MR R EHHIR
BRACKET g
SENSOR_TYPE_PRESSURE RIEMIMERR
WNgEREEEANEN
_DETECTOR 2

* 1 ERERSIR

7.1.1.2 EEE

HarmonyOS &8 8 S TP MELR . Sensor AP,

Sensor Service, HD IDL &,

1 HarmonyOS {£/=%28

Sensor Framework.

=
Mg
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RZFA

HarmonyOS SDK

Sensor AP

Sensor Framework

Sensori] [AEER SensorfBSEE

Sensaor Service

Sensorg iEs HoEiHEET
SensorfdfRER= SensorDFX
HD _IDL
Kernel
Hardware
DR fEeg{w Bihit
b= lawgn Sttt I
Sen sor API: 1R{EREENE

fifi APl, TEAERERRAIFIR. TTI/BUHEREEIEEE. MUTIERGSSE, BHRATA.

Sensor Framework: FELIERKBANTIHERE, HUREENEIE. HR. ITHSEUHITE, KIS SensorService
HIE(S.

Sensor Service: FESLH HD IDL EEUERK. @i, &, BIESHRIRER, XhZigE Sensor UEIE;
Sensor fREEE.

HD_IDL=: X7AER] FIFO, SREBHTHRIGIARE, URMNARIRE (. EeFH. S2FF) r0Ek.

7.1.1.3 YR5HRE

FINIRLERES, FIRERZIERIBEMNAMIR, ZRREEHERIERERAIETE.
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=t HarmonyOsS 1R5& SERA I pREIR

ILEEERRE. IR FEIFIT I Motion HXFRIAY
ohos.permission. ACCELEROMETER system_grant

fERkag. SRR ERkes IR G RRRRIEE

PEAR(ERNER. PERR(CRRNE FEEFITEY Motion B3RIAT
ohos.permission.GYROSCOPE system_grant

(= PESRYERERRRIZIR

e ohos.permission. ACTIVITY_MOTION user_grant AR TIIETARS

IO ohos.permission.READ_HEALTH_DATA user_grant SRR SR

7 2 HarmonyOS {&RESERYIZE

EREREGRIT IIMBCHIT ZOASHER, SABFETRICREREIEN, FAEFTERARHTREO®HTHRE
8

71.2 HEES

7.1.2.1 BENE

BT aEREREE, TLARRIBFIRELRIAEIE, WA SRFERaMRIER.
BITEDFRCBUEREREE, ERAIRSMMIIEEE, RERFEnRPRYRE.
BB REREE, BANEEELYNES, FREREEIERE, KRPmREEN.
BESEHEREEHE, TV MRS LRI RS,

BEIMNEEREREUE, IREEETIME BT,

7.1.22 EO5EA

HarmonyOS f&RSIRIAITNAER : EiRfERERIFIR. TTR/BUEITIEREEUE. HiaMERk

sRAYER/\REERTEERR. HUTiEHla<.

LUT 7S RSRBIRME AR EIR G, ADPIERAMEOMNT
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EO= ik
getAllSensors() REVB T A RIZERIRIERERT IR,

) IREUBE T AP e R BRI E 2R
getAllSensors(int)
*.
B MBI PRFESRBURIEAIA sensor

getSingleSensor(int)
(ANREFEZMURESE—) .

setSensorDataCallback(ICategoryOrientationD e .
] ' LU TERIRAF BRI P94 E G R ARAIEUE.
ataCallback, CategoryOrientation, long)

setSensorDataCallback(ICategoryOrientationD LUK EHISR AL B R RT iE LT FLA B RkEs Y
ataCallback, CategoryOrientation, long, long) iR,

releaseSensorDataCallback(ICategoryOrientati e .
, , EUHIT e e e R aEE.
onDataCallback, CategoryOrientation)

releaseSensorDataCallback(ICategoryOrientati

onDataCallback)

EGET RIRTE (E =R TR,

#* 1 CategoryOrientationAgent f9FEEz

EO2 ik
getSensorMinSamplelnterval(int) ERREEREERR/ KB,

YR MERSR TS, RIFTERERA0EL
=

runCommand(int, int, int)

& 2 SensorAgent BYEEEL

7123 AEREE

PRECE

SRR EEATEE 2 PAUERES, FEBKENAIR, FFAREFSERBEIE =R,
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R &R HarmonyOS #BRZ RPRHHR
FFIT
INEREERE. IHERE
Motion B3Rz
system_grant RBOEEREER, 2l ohos.permission.ACCELEROMETER
ERNEIER RS
HEERES
HIEEE.
FEFTFEEEA
user_grant itas ohos.permission. ACTIVITY MOTION

7= 3 TRV FIRY HarmonyOS {&=%285£/5

FEREFZE config.json EEBCENR:

o  FARENRFERENLEEAIEIE FEHTUTREE.

1. "reqPermissions": [

2. {

3. "name": "ohos.permission.ACCELEROMETER",
4. "reason": "",

5. "usedScene": {

6. "ability": [

7. ".MainAbility"
8. I?

9. "when": "inuse”
10. }

11. }

12. ]

o  WTHRERPENASUR, WitPiEre=s, TEHTUTNREE.

1. "reqPermissions": [

2. {

3. "name": "ohos.permission. ACTIVITY_MOTION",
4. "reason”: "",

5. "usedScene": {

6. "ability": [

7. ".MainAbility"
8. Ik

9. "when": "inuse"

10. }

11. }
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HATSESIRFERFEN, B, FAEENAEINEE R REERZOR, FEEA

PR BB RIBRIE .

@Override
public void onStart(Intent intent) {
super.onStart(intent);
if (verifySelfPermission("ohos.permission. ACTIVITY_MOTION") != 0) {

if (canRequestPermission("ohos.permission ACTIVITY MOTION")) {

requestPermissionsFromUser(new String[] {"ohos.permission.ACTIVITY_MOTION"}, 1);

}
}
/..
}
@Override

public void onRequestPermissionsFromUserResult(int requestCode, String[] permissions,

int[] grantResults) {
switch (requestCode) {
case 1: {
// UCER requestPermissionsFromUser A9 requestCode
if (grantResults.length > 0 && grantResults[0] == 0) {
/1 SRR T
}else {

/1 BBRAIES

)
return;
)
)
)
(EFfERkER

RENFR T ERAERRER.
BlE{E R A,
ALISRE R

VIERA mRAIRE =AM, 1Eahsk. MR, EERESEFRBIRIEREERTTIERIL.
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31.

32.

33.

34.

35.

36.
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NP N R G
BUHIT G R4,

private Button btnSubscribe;

private Button btnUnsubscribe;

private CategoryOrientationAgent categoryOrientationAgent = new CategoryOrientationAgent();

private ICategoryOrientationDataCallback orientationDataCallback;

private CategoryOrientation orientationSensor;

private long interval = 1700000000;

@Override

public void onStart(Intent intent) {
super.onStart(intent);
super.setUIContent(ResourceTable.Layout_sensor_layout);

findComponent(rootComponent);

/] IR EREEEENIR,
orientationDataCallback = new ICategoryOrientationDataCallback() {
@Override
public void onSensorDataModified(CategoryOrientationData categoryOrientationData) {
// XHEWIH] categoryOrientationData {ERSEAHRITSARMTFIE
int dim = categoryOrientationData.getSensorDataDim(); //3REVERSEHILERESR

float degree = categoryOrientationData.getValues()[0]; // $KEUS HIZ(E RGNS — 4R

@Override
public void onAccuracyDataModified(CategoryOrientation categoryOrientation, int i) {

// EFIEMAREE

@Override
public void onCommandCompleted(CategoryOrientation categoryOrientation) {

// EREENTIR < EE
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38.

398

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

FENERTRERBRE LWL, BREE

hmxt.org Z518

btnSubscribe.setClickedListener(v -> {
/] FEUEREENIR, FTIERREE
orientationSensor = categoryOrientationAgent.getSingleSensor(
CategoryOrientation.SENSOR_TYPE_ORIENTATION);
if (orientationSensor != null) {
categoryOrientationAgent.setSensorDataCallback(

orientationDataCallback, orientationSensor, interval);

i
/] BUEVT e R AR
btnUnsubscribe.setClickedListener(v -> {
if (orientationSensor != null) {
categoryOrientationAgent.releaseSensorDataCallback(

orientationDataCallback, orientationSensor);

private void findComponent(Component component) {
btnSubscribe = (Button) component.findComponentByld(Resource.ld.btnSubscribe);

btnUnsubscribe = (Button) component.findComponentByld(Resource.ld.btnUnsubscribe);

}
7.2 =R
7.21 ik

7211 EFEE

ERISRNERHERIRIRE LAY LED JTH0iRaN=s. H, LED TEERMERET (WFREBRT) .

INKMRIORE (WN=&)T) F, IRehssEEAT M. FFRIURED. KEBIRNFDR.
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7.2.1.2 iE{ENH

BEHRZENSFEEFECILUTIUAMER : =5IS/Ne84 APL, $5FIS/\234 Framework, =H128

/\281% Service, HD IDL &,

1 EHS N

RZFS

HarmonyOS SDK

Light API Vibrator AP

HHIZE/ RS Framework

Light Framework Vibrator Framework

EHIZ=/\8845 Service

HD_IDL

Kernel

Hardware

LED S5ix

RSN APL: IRATFIIREIZEENRY AP, TEADITHOFIRER. I, XAITEED, Rasen05IxRE
1. IRaNRRAOIREIZEUREA. MR/ KIDRANZREED.,

EHIZ/NBEF Framework: FESLHUTHWREIZEAVELREESIE, SLHSEFIZ/NEE Service BUIB(S.
RHIZE/NEE (4 Service: LHYTARENSEAIRS EIE,

HD_IDLZ: MAREIRSE (FH. SeFH. S5RHE) NiE.

7.21.3 HRSHRE

A Light API B, i855IEIT getlightldList SO EMKEATSHSANTAY ID 7158, LIRIBEAFTFHEORE.
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1E¥EF Vibrator API B, 45T getVibratorldList SBOEIMGERTSIFH0RAEEN 1D FIk, LSAMRMZEOS

L

o

E(FRIREIEET, FhEFEEREIEKIRMEEAISIR ohos.permission.VIBRATE, A EeiEHiRENES RSN,

7.2.2 Light F&IES

7221 HENE

SIRBERBRETRIINESERRS, AJLUEA Light 851, g0, LED NTRESiRENTEAE. KT

AT REHRAIINKFRLER.

588
ERZIIRERE T RS ERES LED 1T,

7.2.2.2 ¥E[OREA

ITHRREZIRMHAIINAESE . ERiRE LITRPIR, EREMNNRESTIFIR, FIFXEAT

8%, LightAgent £FFMBENMT, BIKSEEF) APl &% 1Y,

#0O3 g

getLightldList() IREVERRE _ ERINTFIR,

isSupport(int) IRIEEENT |d ENEHHRERREZIT.
isEffectSupport(int, String) EIEEINT 2B X RHEEIIRMRIER.
turnOn(int, String) SHEERINT IS BRI — IR M N R,
turnOn(int, LightEffect) XHHETERINT S5 B B S RA— IR M IRNE.
turnON(String) XHEEANT SRS R — IR M.
turnOn(LightEffect) XPEEAIKT CUER B B SRR — IR MR,
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®&ORS fhix

turnOff(int) KIAIEEHINT .

turnOff() KIAHEERINT .

7= 1 LightAgent f9FZH0

7223 HERER

RS DATRTIE.
BEEEERIT BESIFEERNIMRIR.
B ERIFRIER.

KIAHEERINT.

private LightAgent lightAgent = new LightAgent();

@Override
public void onStart(Intent intent) {
super.onStart(intent);

super.setUlContent(ResourceTable.Layout light_layout);

M =

/] BV E ERIKT SR
List<Integer> myLightList = lightAgent.getLightldList();
if (myLightList.isEmpty()) {

return;

}

int lightld = myLightList.get(0);

/] BTSRRI A SIHEERINIRER

boolean isSupport = lightAgent.isEffectSupport(lightld, LightEffect.LIGHT ID_KEYBOARD);

// BIEHEREREREI—IRIEINNE

boolean turnOnResult = lightAgent.turnOn(lightld, LightEffect.LIGHT_ID_KEYBOARD);
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// BB SGERAT—IR IR

LightBrightness lightBrightness = new LightBrightness(255, 255, 255);
LightEffect lightEffect = new LightEffect(lightBrightness, 1000, 1000);

boolean turnOnEffectResult = lightAgent.turnOn(lightld, lightEffect);

/] RITHEEAINT

boolean turnOffResult = lightAgent.turnOff(lightld);

7.2.3 Vibrator F&IES

7231 BENE

HIRERERENERIRIAERET, FTLAJEA Vibrator &5, figl, RFRBLRERILUREARR

SREFNEHSAYREN, [AHPFIRE R LIREARREFI KA SRS E R R,

7232 $E[OiREA

IRENEARREERMAIINGER . EiRE LiRgsaI5IR, ERE MR EE FFRER)

PR, ARRFIXAIRENES. VibratorAgent ZEFFINEEIANT, BINEER APl &%,

#0O= filix
getVibratorldList() REUER E ERORENERIR.
isSupport(int) IRIEIEERIRERS |d SRS R B FEIXIRER.

isEffectSupport(int, String) BRI R A HEENER,

startOnce(int, String) S EERIRENES CU B E R — R R,
startOnce(String) X ERERIRNRR IR B R —IR MR BN,
startOnce(int, int) SHEERIRENES SIS BRI A — R RSN,
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®&ORS

fhi®

startOnce(int) XHEERIRENRS Bl S B REAT KA —IR I RE].

start(int, VibrationPattern) XHEEATRANRR B B B SRR/ R —R IR,

start(VibrationPattern) SHEERIRNESOIE B SRR s —R HERED.
stop(int, String) KIAHEERIREN S IS AR AR,
stop(String) KB EAIREh RS IS AR RN,

%= 1 VibratorAgent fUEEREN

7233 FAREE

AR FIRENEE, FEE “configjson” BEEHHIEBIGRAGR, BT :

"reqPermissions": |
{
"name": "ohos.permission.VIBRATE",
"reason”: "",
"usedScene": {
"ability": [
".MainAbility"
I}

"when": "inuse"

BEiFERE EAIRNRETIR.

B ERRR R A ST EEIRIZER.
IR ERATRED.

Rt EARES S EE T TRED.

private VibratorAgent vibratorAgent = new VibratorAgent();

private int[] timing = {1000, 1000, 2000, 5000};
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38.

39.
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41.
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private int[] intensity = {50, 100, 200, 255};

@Override
public void onStart(Intent intent) {
super.onStart(intent);

super.setUIContent(ResourceTable.Layout vibrator_layout);

M <

/] EEREHEE ERRANRRS IR
List<Integer> vibratorList = vibratorAgent.getVibratorldList();
if (vibratorList.isEmpty()) {
return;
}

int vibratorld = vibratorList.get(0);

/] EIEEAIRENEE R A SIS ERIIRANR
boolean isSupport = vibratorAgent.isEffectSupport(vibratorld,

VibrationPattern.VIBRATOR_TPYE_CAMERA_CLICK);

/] BB E R —IR RN
boolean vibrateEffectResult = vibratorAgent.vibrate(vibratorld,

VibrationPattern.VIBRATOR_TPYE_CAMERA_CLICK);

// RIS EIRENAHREI—IR RSN
int vibratorTiming = 1000;

boolean vibrateResult = vibratorAgent.vibrate(vibratorld, vibratorTiming);

// BIEBE R E MR AREN
int count = 5;
VibrationPattern vibrationPeriodEffect = VibrationPattern.createPeriod(timing, intensity, count);

boolean vibratePeriodResult = vibratorAgent.vibrate(vibratorld, vibrationPeriodEffect);

// BIEBE IR —IR RN
VibrationPattern vibrationOnceEffect = VibrationPattern.createSingle(3000, 50);

boolean vibrateSingleResult = vibratorAgent.vibrate(vibratorld, vibrationOnceEffect);
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45,
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/] RIDEEAIRENZREE AR AR
boolean stopResult = vibratorAgent.stop(vibratorld,

VibratorAgent.VIBRATOR_STOP_MODE_CUSTOMIZED);

7.3 (uE

7.3.1  #EhR

BomRECERANNMIBBEFENSSHE, NEEMEHHIRS. #HEkE. HTHT

. TS, iEshicR. XEILUAERNED, HBEAFEMBRERLEIIE.

ZRPLTXEFENEMZRTE, RENMERDTLRMSCI ERIEREE. T

kE, RIETNERRNRS, EAILMENBRERARREIS AR,

SNAREEIETIREMENIIRR, : BESH, CREHMINTE, JLAERZER

APl 20, STRUESRAYIREL.

73.1.1 BEFES

UERNATHERFREENE, REERUEMMINRKEIINE, FRSMEMRAR
AR5, a0 GNSS B, BubEM. WLAN/BEFEM (BUbERL. WLAN/IBZF ELRESR
"WEBELIIA" ) . BIXEEMIIA, TIEAFREEZERTEFI, I LUERIbIHE
IREE.

0]

RGELA 1984 FFHFAXMMITRRNSE, FERLE. SEHIEMAIK EA—MIE.

GNSS TE{iL
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HETF2HKEMEERSR, ©74: GPS. GLONASS, it} Galileo &, BEISMEE, ®RET

RIEHHEMEE, kMEREERUE. EIERNERBLEMRS, BRTREFIRE

AYREI4RESD.
BibE
HRERE SREMNEEFIEMREEIVE, AEREIRMNE. WEMSTHNEVEREER

RME, HEEERETLUAIEE ML,
WLAN, IBEFEN

RIERETHERIINAEER WLAN, BEFRENE, MEREAAUE. WEMSIEMIESR

BEKIKERER LAERE WLAN, BEFRENSH, BEREN, BEDBERSEILEM

HAES, RIBEEREILIGEME,

7.31.2 E{EE

VERENIFARGE NN BIRHEN—FIEAIRS, FENBEMERNWLSZR, ARAEEME

EiEK, AEWSHRER, EERER, AUTETRAGIIREMER LikG

}E_L%O

7.3.1.3 YRSHRE

ERREVERS, FERFHTHWAFENFBMETX. MRUEFXREFE, &R

AN RRHAMERSS.

RENEESRTRFPHRENE, RURERFESTBMNETX, NAERBIREMNERIN

FRARFRBUESNEONR. ERF@WARITE, KR4 RN EREERS.
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7.3.2 FRELSERIUEER

7321 HENE

FRERILUER HarmonyOS fUE1EXEM, REUREIME, SERENHERME.

MNFESRAINALSS, ENGARIRELIMVERR. MRIAFTERFLMVUERESE, FH

HERITRENTERE, FARETUESRBGINGEME.

7.3.2.2 ¥EOiREB

REUREBRIVERER, FrERrEOIRBNT.,

#&O=

Locator(Context context)

RequestParam(int scenario)

onlLocationReport(Location location)

startLocating(RequestParam request, LocatorCallback callback)

requestOnce(RequestParam request, LocatorCallback callback)

stopLocating(LocatorCallback callback)

getCachedLocation()

= 1 FREBUUE(SS API THEEN R

ThRefiR

Bl Locator SEIRIER,

RIEEALA SR OEERIERE RequestParam 335,

REVEIER.

BRFLEEMER.

BRFAREFREER.

EREAL

FRREREFHOVERES.
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7323 FAREE

MFEAEERRSGEENR, FECERECERIBFEIARIREMNERR. WARREEN, JmAFREEEN

EPR.
RERHRIEMUIRE:

ohos.permission.LOCATION

ohos.permission.LOCATION_IN_BACKGROUND

RIS ERIEER, YRS ohos.permission.LOCATION 1XBR, FHEFFERFEN,
RNAEESIETHERENNRENS, REEBNAREARITERIETIN, TR
i& ohos.permission.LOCATION IN BACKGROUND #[R, X#ENMABEIINGEZE, &%
AR AR FIRIEER.

FFREBFILMER A config.json 4 AEBARTREAINER, HULERE0T:

{
" reqPermissions”: [{
"name": "ohos.permission.LOCATION",
"reason": "$string:reason_description”,
"usedScene": {
"ability": ["com.myapplication.LocationAbility"],

"when": "inuse"

L]
EEEFERIF MR NAPRTAIES. AEERRFMNERNDN, RRFPHSHBEUENR, BEAESEMESHRIBN
PRFFREER.

SERIfk Locator 3%, A SERENEEIEXMTIAE AP, EBRIET Locator H2{HH,

Locator locator = new Locator(context);

Hh \SFERHURINAEER Abilityinfo (F8, EFRAEENANEMBR.
SEfIfL RequestParam 345, AT ESAIRGZFINFBIREHTIREIMNEIRS, URIIEER HRIGTE.
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hR—:

ATHEFARERMGAEERZSM APLHERAR, REENT/IMERNMERNERDR, FHERERHT
EHRIIE, MARTLAERIEER, BHFRERE. RRERSHHIRIN TR,

%

i

3 R

4o

#

R

o
™

%

=

§ # & 3@

il

3k
B0
filt
x

SCENE_NAVIGATION

SCENE_TRAJECTORY_TRACKING

SCENE_CAR_HAILING

SCENE_DAILY_LIFE_SERVICE

i8R

BRTEFMNEMRELRUEIHR, WER. $TSM. EWERT, AMRER
FIMMUBERBERML, T2 GNSS ERANREMRS, HEHRE
R, ESHEHZY), BRRTSEERN. FESFERIE, GNSS BARER
BiRS. MRS, BiISHE GNSS RIEFRENEER A, ERRANSE
AR, FRFRMERS, LESHEMBRIET BP R,
IHSAHREAUSN 1 FIEIR HIREMER, ERILARAIR /AR

ohos.permission.LOCATION #ZfR, REIRIFKSRAFIEI.

ERTICRAPVENTRZS, WENXEMAICRNEThEE. 2R GNSS &
NHANRERIRSS.
HZREOALSN 1 ER EIREMER, FHENBURERE

ohos.permission.LOCATION 128, REIRIFKSRAFIEIN.

EBRTRFUTHTENEVSRVENHR, WNLIERERNA.
HZREOALSN 1 YRR EIREMER, FHEMNBURERE

ohos.permission.LOCATION #BR, FIRIFKSRFIZMN.

EFRS AR, ERTAREEVAFERAENERSR, WHEER. KB, <
BRNA, MR, EXNENRERARER.
EHREASN 1 FIEIR HIREMER, FENAED RE

ohos.permission.LOCATION #XBR, FEIRIFKERFIZN,
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I

ot

& H 9

SCENE_NO_POWER

% 2 EBARAERA

LISispsaf), S =anT:
RequestParam requestParam = new RequestParam(RequestParam.SCENE_NAVIGATION);

hR=:

i8R

TUFESRR, ERTAEEESEMEME. REAEMNEMNABNENVSH
HRMUBERN, SRENEEKREHROMEER HREVER, HRINEHBEFR
FEAERERITIAE.

ISHREAUSN 1 AR HIREMER, FHENAFERE

ohos.permission.LOCATION R, ERFKERFEN.

NRENNELRRETEHETRITRR, RERM T ERRETRRIRSEL,

SR

ESid)

TEfL
FBE
5%
iy

&0
FEE
it
SR
]

3k
8
it
x

PRIORITY_ACCURACY

PRIORITY_FAST_FIRST_FIX

PRIORITY_LOW_POWER

L

EAFBEMTRIBERELL GNSS BHANE, HFHFHR TILUREEKEIIELEE,
BMREEMRMAFIREOEREGRED, EEEAFREREIIRT, TARME
HREYRIERRSS.

RIFR#5JRERIE ohos.permission.LOCATION 1R, BERSIRISFRFHAN.

RIEEMATRIERERIER GNSS Bz, HubEF WLAN, BEFEA, LIEE
RFIFPNERT, BT RIEERRILBRGMEER, SEMEMRATERFUESR
i, RAREFEHIBERFNSERIRELANAE. EANSMHEMRARNER, k&
REtRIREERA, IR,

RIFRERTE ohos.permission.LOCATION 1R, EIRIIRIGFFHEN.

AR RIS T EEFAEEERAN WLAN, BEFEAHAR, AR A=A
FOMZETHMERS, EREKEEDELRS,. a0 WLAN, BEFRENDHER, EL
ZEROBERETEERA, NRWEVERBERERTS, HEEARSEERE 7
T WLAN, BFRESEESHNERT, #EER, ILBHHERsnE.

RIFFZ/DERiE ohos.permission.LOCATION 1R, ERIZRGFFEN,
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SRS

& 3 EMSTRRIE LA :

VIEAHBEITEREE A0, SEHMET=NT:

RequestParam requestParam = new RequestParam(RequestParam.PRIORITY_ACCURACY,0,0);

FERNNSRETRERFENAB LIREMERINER, DBIAME LRAS/NGEER, i

B FRAIS/MERER, FRETLISE API BIREIARTA.

SCHIME LocatorCallback 3358, ATFRRFHRMUE HIRAVER.

MARERTIRRRENFHEBEED, FEEIAK. RATEEMMITHERENIMUESRN, 2B

onLocationReport [0 HIRGMNA. MARERALAE onLocationReport EOAISEI SRR B CRISSELE,

MyLocatorCallback locatorCallback = new MyLocatorCallback();

public class MyLocatorCallback implements LocatorCallback {
@Override
public void onLocationReport(Location location) {

}

@Override
public void onStatusChanged(int type) {

}

@Override
public void onErrorReport(int type) {

}

BEENL

locator.startLocating(requestParam, locatorCallback);

RN AAREFFERBESER, LMERNTANESEN, RRES LR—IXSIREMNES

Rie, BEERNANEMSK, NMAAREERITEREN
locator.requestOnce(requestParam, locatorCallback);
(RIIE) LEERTENL

locator.stopLocating(locatorCallback);
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RN AERHEARELNANRENE, TLRBNAREFNRE XD EEUESR.

locator.getCachedLocation();

IEONERRZENARABFERIE LOCATION &SR,

7.3.3 (¥) HHIERBEL

7331 BENE

ERMREA—MIE, IFEER, EEHAEN, HEBFPRAHAKET.

REAFFRERM THIRRIDEEEN (SRS IIERIDER) | IARIEHIRRIDEN
BE (R L AR AYR) « HPiERIEE S 1N RIESHERMIE, SFER. 17

KXY, fE. NES. tiErES, XEfEEEETRFER.

7.33.2 $#E[OiReA

P TR IR R E R AR, FTEMRAvECRART.

#0O= TReEfER

GeoConvert() Bl GeoConvert SLIXIS:,

TR e A S E AR IR B
getAddressFromLocation(double latitude, double longitude, int maxItems)
B

TR MR B (S RGREE LRI B 2 AR
getAddressFromLocationName(String description, int maxltems)

HURRIEIETIER,

getAddressFromLocationName(String description, double minLatitude, double

RIS BRI B AR XIFFREE T

minLongitude, double maxLatitude, double maxLongitude,

BchIS S ATEURRIMIE TSR,

int maxitems)

= 1 MIRRISHE(CRE DT IR RIS RE DAY API THRENA
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7333 ARER

SEffE GeoConvert 335, a5 (%) IRGRIDEE(LEEDIERAITIRE AP, ER2EIT GeoConvert 12{tHY.

GeoConvert geoConvert = new GeoConvert();

SRENGE(LEESR.

AR EER.

geoConvert.getAddressFromLocation(4E1E, ZE(E, 1);

SEZ0 APIiRBA, NSRS SIAMRITECR GeoAddress 5IZk, NARJLIMRIESEPRER

=K, EEURNAISEETE.

(U ERAE AR,

geoConvert.getAddressFromLocationName("JEASEFHIA", 1);

S50 AP B, NRARLRIG S EMIATEITACHY GeoAddress 5115k, HPESRIMATAL

IR, BESF AP (ER.

MRFETANUSHATTREHNSHEEZNER, TLURHRE—NESETEE, LMESSEREBURER SRS
geoConvert.getAddressFromLocationName ("L ASEIFG", S6E FIE, SE TR, 4E LR, 2E LR, 1);

7488
741  #he
NMAEFIUNRASRRETUHTIE. M. 5. EFERE. fliN, =SNARANEM TR

NRETRIERE, HAFEERAREENEHN MTRIVASE, =ANAEUEIRE

IRERWFHITIER. IMENEVTRATE, BHABLERTS, I HeXE,

BEHREEEEIR.
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7411 BFHEEE

RS BEIETIS A TTS (Text To Speech) . Wireless, Network, Input, Sound.

Display, Date, Call. General 13§, NFERFAILIRIEESHEINIRXIEFHITEE.

742 FHERIES

7421 BENE

TTS. Wireless, Network, Input, Sound, Display. Date, Call, General hZEENXTE
FEEmEEINSHIEXFE, IRE=E. BB, FRERANE, NEEFTLURER

SHTRARISERYERTIE. M. . EFERME, FHTHENAYNERIER

1 HUEREINIE

BF | | =5 KA Date

: SRERTIME FORMAT=ER{E, #HTHIsalt; FHEMHSITSEMT |
B 'ly.é =

\ ]

TIME FORMAT/E&EH

_ SFM=7SMATIME FORMATIEEH
RIEFNTIME_FORMAT{EBTHERER

o A

BF | | =5MNA Date
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74.2.2 ¥E[REA

SystemSettings IRUHRFIREAIEXEEO, B4E TTS. Wireless, Network, Input,
Sound, Display, Date. Call. General NEFERIIFENGETEN. NAERBEE

AppSettings EEMAYTIENHB SRR TEIA.

B0 faid
canShowOverlays(Context context) MEIEENREFERIUEREEMNEZ .

BN E X EEENNAEREEENREREN

checkSetPermission(Context context)

R
7= 1 AppSettings FUEEREN
#0035 g
getUri(String name) JRSERIFERMIE URI, FT DataAbility ROZURBYSH,
getValue(DataAbilityHelper dataAbilityHelper, String name) SREUEEFERIVE.
setValue(DataAbilityHelper dataAbilityHelper, String name, String
REREFRYE.
value)
3 2 SystemSettings fIFERE
FERE SFERIHIR
DEFAULT TTS_PITCH NAEIEES EAEIAE .
DEFAULT TTS RATE NARES S ENEIANEIR,
= 3 SystemSettings.TTS $2{HAJEAEIEY
FBRE FERIHIR
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FERE FERiER
BLUETOOTH_STATUS BAFERES.
WIFI_STATUS WLAN 2&EH.

WIFI_TO_MOBILE_DATA_AWAKE_TIMEOUT M WLAN B R S M e R AT RIS IR B B0 SR KA 18],

= 4 SystemSettings.Wireless 12{tA9ERIZEL

FBE FERlEA

DATA ROAMING STATUS RS ERTS.

NETWORK_PREFERENCE_USAGE RERIF R REFERE,

= 5 SystemSettings.Network f2{HERIZES

FRE FERitR
DEFAULT_INPUT_METHOD RERIARMNZE, FHCRIMNZR ID,
ACTIVATED_INPUT_METHODS EEERRNETIR.
AUTO_CAPS_TEXT_INPUT BENARESREETERENAE.

= 6 SystemSettings.Input f2{AYEAIFEY

FBRE FERIHIR
HAPTIC_FEEDBACK_STATUS REEEFEMERE.
VIBRATE_WHILE_RINGING BB RS E,

DEFAULT NOTIFICATION_SOUND RABIABIIS AR,

7= 7 SystemSettings.Sound 12HHIFER
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FRMEREREBRE Wi, 15

s e
HFE

hmxt.org Z518

FONT SCALE

SCREEN_BRIGHTNESS_STATUS

AUTO_SCREEN_BRIGHTNESS

SCREEN_OFF_TIMEOUT

FRRIER

FRRIEA

REFHANEF.

RERGITHFRREBETEK.

REIREFREENRIREE.

= 8 SystemSettings.Display $2{tH8aRI=ES

DATE_FORMAT

TIME_FORMAT

AUTO_GAIN_TIME

AUTO_GAIN_TIME_ZONE

FERiER

REREE.

IRELA 12 5 24 /NI BRAT AL

EENRE (NITZ) BEEREEH, EfixaiE.

RENRE (NITZ) BxBREAXAYE.

7+ 9 SystemSettings.Date $2{AIHARIZER

SETUP_WIZARD _FINISHED

AIRPLANE_MODE_STATUS

DEVICE_NAME

ACCESSIBILITY_STATUS

FERiER

REFESREEEETE.

THTRAREHE.

REBIR.

REREIIERETA.

7 10 SystemSettings.General 12ftH8aRI=ES
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FERE FRRIER

RTT_CALLING_STATUS REREBEREB RTT BN TRE.

#& 11 SystemSettings.Call $2tHIEABIFES

7423 FAREE

RIFRFERFFTHEA Slice B, 7£ OnStartORY, JEMMBXIRETIRIENE, FERRZRETRNE, HITHHRNEE.

@Override
public void onStart(Intent intent) {
M =
dataAbilityHelper = DataAbilityHelper.creator(this);
IDataAbilityObserver dataAbilityObserver = new IDataAbilityObserver() {
@Override
public void onChange() {
String timeFormat = SystemSettings.getValue(dataAbilityHelper, SystemSettings.Date. TIME_FORMAT);

setTimeFormat(timeFormat);

h

dataAbilityHelper.registerObserver(SystemSettings.getUri(SystemSettings.Date. TIME_FORMAT), dataAbilityObserver);

void setTimeFormat(String timeFormat) {
if ("12".equals(timeFormat)) {
// Display in 12-hour format
}else {

// Display in 24-hour format

£ onStop(RT, ARBRENEEAR.

dataAbilityHelper.unregisterObserver(SystemSettings.getUri(SystemSettings.Date. TIME_FORMAT), dataAbilityObserver);
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8 HEETE

8.1 XFRBIERRE
8.1.1 ik

REBIEERE (Relational Database, RDB) R—METRRREREREENVLIERE.
HarmonyOS XREEHERET SQlite BHHREM T — BB AR HITEERIM
#, IMEHT—RIANE. B, X BEO, BATLUEREITREFRAR SQLIEGREHES

FEPHRFE. HarmonyOS RHAIXRBEIEFEINREEIE, ENNEES.

8.1.1.1 EFHES

RRBILIERE
BIERTER FARBLER FRIEURERE, LUTHNSIRI U hEEdE.
iRiA

R ARAREIESTR IR, B BIRLA X RANAI, EEARE R

BRI ESRAL

ZR&

ERFERZERNERES, TLOSEIERITAE. SRERHET RIEHNEIEHIEIN, AL
B ENEEIRFEENEE.

SQLite ¥R

—REREEERE, BET ACID FIXREEUEEEERSE. eR—MHRIIE.
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8.1.1.2 i=fEfE!

HarmonyOS XREEIREMIIMEMLERRRIERD, KRR SQlite fEARANEMESI
Z, #FSQlite BRERIMBEEIEERIE, SFERRTES. R[5l HE. MKk, SME.

SHCEIMIARE SQL 15D,

1 REBERZEEEHLE

N A N8
STERBRET KR T
HUEE (ORM)

4

REBELEE (RDB)

KEZAVKIERE Framework 2

Rdb Store [

v
KRR INI R

AppDateFwk-JNI

Native 5= FFREH
SQLite B4

8.1.1.3 ENAEE

MRTMEEHIEENBTEN, BARKHARTSIE WAL (Write Ahead Log) &Rz,
MRTEEHIEERSEEN, BARKAERSE FULLIER,

HarmonyOS #iEEEFRNHEZRESIAKINGE 2MB,
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8.1.1.4 LR5SMRH

HUREEPIER IR AMER 41, ALSEAFIESELE,

PRIEEIERERE, BiEER—IRAREESIT— 1 SEME.

8.1.2 FiIiE®

8.1.21 1BENE

KARBBIERE R SQLite Eitl FSCHRAHEURERFINSG, RAHLAFLAERSRE SQLIE

REEHITEIRIEMNERTTIE, ERHESHFRE SQL B(E,

8.1.2.2 ¥&[ikEA

iR EERY CUREFNNER

REBERRFRM T EHIRECETSI, URXIRAIMIRRZC, W RAT APl 20 FFR.

£ #O= fili®

XIHURREH TR, SIERERIERE
StoreConfig.Builder public builder() &, ik, ATER. BSE

X, BENRE, RUBEENE.

R IR ENE, FRER LA
RdbOpencCallback public abstract void onCreate(RdbStore store) AR RGN, FHRII—L

RIFRfEFRZIRRIA L ETR.

public abstract void onUpgrade(RdbStore store, int
RdbOpenCallback FUREFHRATHRENE.
currentVersion, int targetVersion)
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£ #=O03 Raig
public RdbStore getRdbStore(StoreConfig config, int
DatabaseHelper version, RdbOpenCallback openCallback, ResultSetHook RIEE & e THEURRE.
resultSetHook)
DatabaseHelper public boolean deleteRdbStore(String name) b tEERIEEERE.

3= 1 HUERECUZFOMIER API

&iERERYINES

REBEERFFRMEIREINEAIES, IREURRIMENISERR. SIEINEEERE, [R5

FINEZEIERER, FEENIERER.

£ #O=

Builder setEncryptKey(byte[]

StoreConfig.Builder
encryptKey)

& 2 HOEEENEREO

HiRERYIE S E

NEEEE BRI BHIREINZER, SR THESEEEASS

YRR AR S, AR a T INESURERE.

REBERRFR A SRR SR FIIRED, 1BX AP AN TR,

it

KEBSURERM TN EWERYED, ®1d ValuesBucket MINEFMERVEEE,

WTREBAMNDD, BANEHRESFEASIEREITS, KRRE-1.

£ #&OXF

long insert(String table,
RdbStore ValuesBucket

initialValues)

fiik

[BIE3EZ RPN G
table: FHFINEHRAIRS.

BILREER
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£ ®&ORS fik

initialValues: LA ValuesBucket FZASFBEANIEUE. BRHA—FS put 5%, a0
putString(String columnName, String values), putDouble(String columnName,

double value), F3F (A ValuesBucket HhifinEdE.

3= 3 HUERERA API

B

AREHED, EAEEHNENE, @I AbsRdbPredicates IEEEH &M, ZIEORNRE

[EFRTEFR AT, WMREFEY, WEE O,

£ #0= fiik

ke L e i =V SR N EE

values: L ValuesBucket BRI EEHAVEIE.

predicates: 1SET EHFIRIEAIFRBFIF(E. AbsRdbPredicates RISL

. B : RdbPredicates 1 RawRdbPredidates,
int update(ValuesBucket values,

RdbStore
AbsRdbPredicates predicates) RdbPredicates: SZHFAIBITRMA equalTo EEO, IREEHE
5.
RawRdbPredidates: {SZiFREFRSE. where &7,
whereArgs =188, A3FF equalTo EROERA.
= 4 HUREREEHT AP
il e

ERMERZEDO, &Y AbsRdbPredicates FEEMIFRSEM. ZZEORSREIERTMFRAIEIET

£, AIRELEFMTEDMERMT. MRMPREK, NikE O,

£ #0052 iR
BRI,
int delete(AbsRdbPredicates predicates: Rdbigid, 18E T HIFRIGIEAIRSZFN%ZM. AbsRdbPredicates
RdbStore e - ;
predicates) FOSCINZEER . RdbPredicates #1 RawRdbPredidates,

RdbPredicates: XHRREAFIBIEHRMER equalTo S0, REFMEM.
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£ #BOR fik

RawRdbPredidates: {{GZFZERSZ. where £4F4G. whereArgs =1

B4, A7 equalTo F#EERA.

= 5 HEEMIER API
i
RARBMORER M T A EITSIRRG
EEAREED. ERRED, SEESTIRHOBRAEMIHENTEN SQUIBOHTENME, THEAFEA
JRAERD SQL.

PATRERATEIR SQLIEE.

£ #O= fEig

EHEHUE.
predicates: i8ia, AILUZEEIASM. AbsRdbPredicates AYsL

KB : RdbPredicates #1 RawRdbPredidates,

. RdbPredicates: XFFEAMIBIEREA equalTo &, REER
ResultSet query(AbsRdbPredicates

RdbStore . . S,
predicates, String[] columns)
RawRdbPredidates: {{X#FHEEFRZ. where £FF4a).

whereArgs =188, A3FF equalTo EROEM.

columns: HEEARERIF,

PATRERATEIERIER SQLIEE.

ResultSet querySql(String sql, String[] sql: [REATEAMN sql 159,
RdbStore
sqlArgs) sqlArgs: sql B GRFSEIE, & select EARREFERS
RIfF, ZSEELUEE A null,
7= 6 HUEEEEIA AP
HIEEBIRRYER

KRREBIRRER M 7 BT IR ESIRER(FR4YIBIA AbsRdbPredicates, EF &AL

F2& RdbPredicates 1 RawRdbPredicates:
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RdbPredicates: FFRELEREELM SQLIEG, (NBIABIZEFEMHEXATSE, W equalTo, notEqualTo,
groupBy. orderByAsc. beginsWith %, m{RIEaI5ER SQLiEGHHE, HERFRESIEFE,

RawRdbPredicates: FIiHESEZ SQLIBANGER, XIFHAEBCIRE where £{4FEF] whereArgs 28, F3Z
¥ equalTo E£M4HEORIER.

£ ®OE fiig

RdbPredicates equalTo(String field, String
RdbPredicates REBBESKM, BE filed FERS value B,
value)

RdbPredicates notEqualTo(String field, String
RdbPredicates REBBESM, BE filed FERS value EFEE,
value)

RdbPredicates beginsWith(String field, String

RdbPredicates REBBESM, HBE field FERUA value BFFL,
value)
RdbPredicates between(String field, int low, REBEAKME, BE field FRER/IVE low FIEK
RdbPredicates
int high) 1 high Zjal.
RdbPredicates RdbPredicates orderByAsc(String field) REBIBASM, RIE field ZERFFH.
RawRdbPredicates void setWhereClause(String whereClause) iZE where &4F4).

RE whereArgs 28], ZfER where FEH S
RawRdbPredicates void setWhereArgs(List<String> whereArgs)
FHRYME.

= 7 #UEEEBIE AP

EiERERER

KERBEIRRRM T EMIREIEERE ResultSet, fhiSmEALRPI—ITEIE, HAPY

ERERFTEALIAR. ReusltSet BIXI5 APl S TFFRIE.

£ #0O= iR

ResultSet boolean goTo(int offset) MNERELFHUERIEEREE.
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£

ResultSet

ResultSet

ResultSet

ResultSet

ResultSet

ResultSet

ResultSet

ResultSet

ResultSet

ResultSet

ResultSet

ResultSet

& 8 FHRE AP

E =1

®OE

boolean goToRow(int position)

boolean goToNextRow()

boolean goToPreviousRow()

boolean isStarted()

boolean isEnded()

boolean isAtFirstRow()

boolean isAtLastRow()

int getRowCount()

int getColumnCount()

String getString(int columnindex)

byte[] getBlob(int columnindex)

double getDouble(int columnindex)

fiig

BEREBRIEEME.

BEREAERH—1T.

BEREARBE—1T.

FIMTERE R BB,

HMTERE SR ERSERE—TZ/E.

FMTERE LR B RS ES—T.

A RE SR B RS ERE—T.

IRENHRIARETANCRSFH.

IREVAEREEFRIFIEL.

IRENERITISERIIAE, LA String 2KEURME],

RENHRITIEEFIAVE, FTEERNRE.,

IRENHRITIEESIAYE, LA double BURME]

REBEERFRMESIH, RREBFRENRTE. NRREIRHTEIEFR(EN, £F

FEES,; BAAEIEN, FEESTLUREEURENERYE. MRPSRBEHIAK, SH

1TEIRE(E,
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£ ®OZ fiig

RdbStore beginTransaction() FEES.

RdbStore markAsCommit() REESHIMCHR.
RdbStore endTransaction() HERESE.
+ 9 E5 AP

ESMEREMRE

KRREGIRERM T SSMERENEELS, SYNAISERATART, MREBSUEIER,

ES #O03 g
beginTransactionWithObserver(TransactionObserver FEES, FURESNEN. 1B
RdbStore
transactionObserver) FIERR.
ResultSet void registerObserver(DataObserver observer) TERRERERIMERE.
ResultSet void unregisterObserver(DataObserver observer) IHHERENIMERE.

RFELUSSmEERFRN SRR TREH TSN, T LMER R R TEIEIRE.

£ EOSM iR

HUREEREED, WEERIEINZ SRR ik

RdbStore boolean restore(String srcName)
boolean restore(String srcName, byte[] srcEncryptKey, RSO, WISERVEIRREESCE (INEFEE
RdbStore
byte[] destEncryptKey) INEgET) hiRE R,
HIREEENED, SO USRI
RdbStore boolean backup(String destName)

B,
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£ BOEM fik

HIRESHED, WHEEERESH HINEEE
RdbStore boolean backup(String destName, byte[] destEncryptKey)
ERE,

%= 10 HUERESHTIRE

8123 HRILR

ellbEs G

ELELURFRXER, BESEFEINER. FiEEl. EaAREENS.
IR ETR AR AIAIER EE.

Bl R,

HMCEBAN T :

StoreConfig config = StoreConfig.newDefaultConfig("RdbStoreTest.db");
private static final RdbOpenCallback callback = new RdbOpenCallback() {
@Override
public void onCreate(RdbStore store) {
store.executeSql("CREATE TABLE IF NOT EXISTS test (id INTEGER PRIMARY KEY AUTOINCREMENT, name TEXT NOT NULL,
age INTEGER, salary REAL, blobType BLOB)");
}
@Override
public void onUpgrade(RdbStore store, int oldVersion, int newVersion) {
}
k
DatabaseHelper helper = new DatabaseHelper(context);

RdbStore store = helper.getRdbStore(config, 1, callback, null);

RN,

MREERRAREGE, LA ValuesBucket FZz(fZ1iE.
AR RBEIRERAAEAEO.
BN :

ValuesBucket values = new ValuesBucket();

values.putinteger("id", 1);
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values.putString("name”, "zhangsan");
values.putinteger("age", 18);
values.putDouble("salary", 100.5);
values.putByteArray("blobType", new byte[] {1, 2, 3});

long id = store.insert("test", values);
HiFHUE,

MIERTEINEEANS, RETAEM.
IEEERRERIEIES.
AREgEOEOHE.
BFREREED, BHIRELR,
USRI T -

String[] columns = new String[] {"id", "name", "age", "salary"};
RdbPredicates rdbPredicates = new RdbPredicates("test").equalTo("age", 25).orderByAsc("salary");
ResultSet resultSet = store.query(rdbPredicates, columns);

resultSet.goToNextRow();

8.2 WRIRAT X R BUEERE

8.2.1 #hiR

HarmonyOS S35:ig3% 8 (Object Relational Mapping, ORM) #UEEE—ETF
SQlite AUEUREEAELE, Bl 7 IRE SQLite HUEER SQLRME, SIS RIZME 718
BF—RZJINEAENSEO, NAFRERVBERSEFMISQLIEG, LURMENSRAIZR

SKIRREUERE, RIERAIER ERERETISITA.

82.1.1 EFHEE

M RIGIR R BENREN =N EBA N
HUEE: BITAEMA@Database jTfi#, B4&T OrmDatabase 935, XIRKRAEURERE.

SCANISR: W AEFR@Entity iE4E, B4ET OrmObject B92E, YIRIRRBEHIEEFIIE.
213



FRIEARBRBBRESMIL, BERFE hmxt.org B8

SEHIERIEED: SEEUEERIEIIAND OrmContext 2 MEAEZO (OrmPredicate) £,

imBiA

R R ARAREESTARIM R, FHESE SRR BXRANAM, EERAREXEE

FERIR R, JISMET R REEUREEG SQLite BUREPINBIRE M TEOS AT LS

AR, FREBSNSERRFED, TLINEZINARANRXREEE.
TIRIRGTR R BIEIRRE
BTRELAIRIRIRGTZIXRR £, SLULERRELAIGRANER, FRMERFLERE. 2R

SQlite HWERFRIE HRMII—MESRE,
SQlite #iEE

—REREUEE, BB ACID XAREEIEEEERA.

8.2.1.2 E{FHH

SRR KRB HIE R FRE T R AR R FROMAY, SEREERREERRRF

RUEA E NSEH TSR R ARG FFIE. FILRISRRET X RS UEFIR X R BISRE—F, &8

{£F8 SQLite fEARFANSIE, KEEBNERR—EEIEFEZNANEIREERS.

(ERXISRIRGT KRR BRI A& T BT E ST MERL SRR . N AR EIRER

IRBISRERR TESMTIXEN, SRR, XN AR SRR HAeTEIa!T

i, HRIEFRENEECIRFHIEE, AEFEIETENTANSIARY. FREBRY

MGEWRIEEREO, a0 OrmContext FEOFMBIAE SR ESFAEURE,

MSEHRIRFRORM—AETISRREINEIERFZED, LU TET SQL FXRIEIEEER]

MSRAIST, ILAFAFEBMERMT SQLIETITRNE, REEEMRIESARISRAYBILE

73i%. WSEREHEOSIRISRAESNERE, RSHFESRES.

1 SHRIRET KRB ER AEE AL
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W FH

R FREE S TEAELR

e SERRISR SRR FEO

SERRETEE ERRSLIATIR B raiEE

RERBEERE

8213 EAEE

MRNMEEREENRTEN, BARFKHARTIIE WAL (Write Ahead Log) &Rz,
MRTMEEIEERSREEN, BARFKAERESTE FULLIER,

HarmonyOS ¥iEEEERIHEERFENAKX/NE 2MB,

8.2.1.4 HR5SHRH

HarmonyOS XI5 st * REURREEREI/E HarmonyOS X RBSUERENEMZ FAY, FRIAK

REIREEN— AR SREIESE R SR,

ISR BRI SHATIREERS, RBEIERISRBIRLAE NRAVSEEPIGRE, FHEREE

RIZIR ik 4aE
Integer Ep o) null
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KBIZTR ik eaE
int BR 0
Long Epgiid] null
long KER oL
Double HENUBE A null
double WHEREZ B 0
Float HERREETmE null
float PREEE AR 0
Short Eapy ehoid] null
short btz 0
String FFER null
Boolean £4AR/RE null
boolean fR/REL 0
Byte HEFHE null
byte FE 0
Character HEFHR null
char FrE
Date B null
Time iR null
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KBIZTR ik eaE
Timestamp AE)REE null
Calendar =UES null
Blob THIRNSR null
Clob FRAXIR null

= 1 TRRBMSTRA0RE

8.22 HEES

8.22.1 1BENE

MRS R REHIEFEERTHREERNEETUSEA— IS IR, BERENREH

ITHENNESRE, EEFFREREITERN SQLIETRZER.

SRS R REEIEERISINRE T R R BEER, R T 8IRERATHE RS DRI, BF
MRPETRREHIEE—RATERS SQLIER, BRNIABERERENTRRELIEENE

MESE—ER THE.

8222 HREENNE

XIRIRGT R AR B EIEE BRI LS EURAEIRAVEE, MREIERVIENNE. MREITEZN
B, EURETHERMEDFINAEE.
iR RAYEUE

BIEEEIRE. FREETEEN—NRIREUBENZ, 48% OrmDatabase, FHiEI@Database jF#EHNAY entities [FiE
1B E LSRR B R B I N UEE.
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Bt

version: ZUREIRAS.
entities: FUBEREAHIZE.

BIEEER. FRETBEIE—MUAT OrmObject HA@Entity jEMEAI2E, SRENEGRELANSR, thalERA0%
.

Bt

tableName: &3,
primaryKeys: F#%&, —MNKREHREEE—NER, —NERAILIBESNFRAMN.
foreignKeys: 5MEFIZE,

indices: ZE3|7I%.

EOSM ik
@Database #E@Database ;B 4477 OrmDatabase FIZEXTRIEHERES.
@Entity W @Entity ;jEfEB4kE T OrmObject BT RE R,
@Column #W@Column EEHIT B MHUERIIFER.

@PrimaryKey #@PrimaryKey R EXREURRAVER,

@ForeignKey #@ForeignKey jFfRAIE BN REIRRAIIMNE,

@Index W@Index IERERHIABX REHRRZS KRBT,

= 1 EERR

ShiEEERYDNES

XIRIRGT R AR B E IR IR EGRFEINERIBES ), Sl EIRERMENISEER. EIRINEERE

Fe, REATFINZEGERRY, FERENERER.
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£ #03 fhik
Builder setEncryptKey(byte[] PR B BHIEEINEZ, BRI THEEREANSS
OrmConfig.Builder
encryptKey) HIREEINEZSANECESE, BInT eI s T FH N SURE.
+® 2 HUEREENEREO
SEERYIEHIYE

BISNISREIERFED, FFARBETLISREGEE I TIEMSERE.

ES EOSW R
OrmContext <T extends OrmObject> boolean insert(T object) RINTTE,
OrmContext <T extends OrmObject> boolean update(T object) B,
OrmContext <T extends OrmObject> List<T> query(OrmPredicates predicates) HESE.
OrmContext <T extends OrmObject> boolean delete(T object) RS Ix.
OrmContext <T extends OrmObject> OrmPredicates where(Class<T> clz) REBAGE.

3= 3 WREYEE(FEO

SRR MR ERE

B EANSREERERO, FAEUERELAE DIREWNERE, BIEERAEN.

£ BOEM fiR

OrmContext void registerStoreObserver(String alias, OrmObjectObserver observer) TSR R,

void registerContextObserver(OrmContext watchedContext,
OrmContext A E TR LENE.
OrmObjectObserver observer)
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£

OrmContext

OrmContext

BOEM

void registerEntityObserver(String entityName, OrmObjectObserver observer)

void registerObjectObserver(OrmObject ormObject, OrmObjectObserver

observer)

= 4 RS NEE RO

SR EERIFHER

BT EREERFFAPERIZEN, FFAE LGSR DREIARRRIMRA.

£

OrmMigration

EORWR fiik

ISR AR R

IE
Ao

EMRSR AL ENA,

public void onMigrate(int beginVersion, int endVersion) BRI AT RO,

& 5 HOEAEF RO

iR SHIRE

FRETLISSRIEIRERFEEIRR TSR, EUERNIMRHTEIRRE.

£

OrmContext

OrmContext

®ORM fiiR

boolean backup(String destPath) HuREEHEO,

boolean restore(String srcPath); HIRERESEMED,

% 6 YWEEEHSKERD

8223 FARILE

EE “build.gradle” 37f4.
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WNSREF TR IREEATIELR Y “com.huawei.ohos.hap” #&5k, MIZEEAEMERAY “build.gradle” 37449 “ohos” 3

RFRRINA TS :

compileOptions{

annotationEnabled true

}

NSRRI ERRAMERESAELY “"com.huawei.ohos.library” R, NIEEEERA “build.gradle” 4RI
"dependencies” TRPEELMHAHIERE. &HE "orm_annotations_javajar” |
“orm_annotations_processor javajar” . “javapoet javajar’ iX 3 4 jar €1 HUAWEI SDK +fIsdi BR,

BERIGX=A jar BSHEE,

dependencies {

compile files("orm_annotations_java.jar fU2&/Z","orm annotations_processor java,jar HI%(2","javapoet javajar BIES/Z")
annotationProcessor files("orm_annotations_java.jar BJE&42","orm_annotations_processor java.jar fJ#&4Z","javapoet java.jar HIER/Z

")

}

ST RRALIREEATIESR S “java-library” bR, NMITEEELRAY “build.gradle” 49 “dependencies” 53
FECEITAEAIERE, HEAN “ohosjar”

dependencies {

compile files("ohos.jar fJE&4Z","orm_annotations_java.jar fJ#&42","orm_annotations_processor_java.jar fJ#8{Z", "javapoet_java.jar i

annotationProcessor files("orm_annotations_java.jar f9#&42","orm_annotations_processor java.jar 982", "javapoet java.jar fIB&2

MHEEIEE, BRI ESSH R B NAYEME.

flan, X T — 1NEUREESE BookStore java, $REG ST “User” ,"Book", "AllDataType"'=/1\%, IRASAH "1" .
¥UEEEZEAY getVersion J37AF getHelper AR ESLI, EEGHIRESSRIMEZANT.

@Database(entities = {User.class, Book.class, AllDataType.class}, version = 1)

public abstract class BookStore extends OrmDatabase {

}

SRS, ISR SRR E IR (WIIRERNER, IMNRE), SRRV RS ERE SRR
—/MEtheR,

BN, X T—SLIRSE Userjava, STMEIEERRIZRSZ A "user” ; indices A

“firstName” #0 “lastName” WNFEREZ TESZES| "name_index” , HEZRSIEEH

—fY; “ignoreColumns” FRZFERATEMNNZE] "user” FREEMEA.

@Entity(tableName = "user”, ignoredColumns = {"ignoreColumn1", "ignoreColumn2"},

indices = {@Index(value = {"firstName", "lastName"}, name = "name_index", unique = true)})
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public class User extends OrmObject {
/] LEAbE userld &7 BIBRIER, IEERBEHIELEDNEAKEN, BIRERARREN.
@PrimaryKey(autoGenerate = true)
private Integer userld;
private String firstName;
private String lastName;
private int age;
private double balance;
private int ignoreColumn1;

private int ignoreColumn2;

/] FREBITHRINFERAY getter 7l setter 73i%.
}
1588
BIFREY getter & setter FUFIERAINEIEIETL, BRTFSHi%, IDE FEEBENER getter 7 setter 754
Generate .

HTEZANEF "firstName” B, getter # setter 5iARBRA "getFirstName” #1 “setFirstName” .

HLEEAEHELL "mAge” | IE—NFEING, BNFEXEINERAT, getter Fl setter 5iEZ R
“getmAge” # “setmAge” .

LTEREIRM X", WRE—FEE, getter F setter AR “getX” 1 "setX” .
T2 boolean ZEEES, EIAMINGIRESZ, BD “isFirstName” ,  “ismAge” , “isX" .

{EANSEER/EREDO OrmContext GIEREGERE,
fFlan, BISIISREUER(ERELO OrmContext, BIE— 1 EIZ "BookStore” |, HUERES4HE
79 "BookStore.db” HIEUERE. WMRIEECEKFE, HITUTBASESLE, By

context.getDatabaseDir() BT LAIRE S RIEHRE U4 FRERY B R

DatabaseHelper helper = new DatabaseHelper(context); // context A£28% ohos.app.Context, JEEARE(FEH slice.getContext()3k3k
EY context, BEEHEN slice, BUKHIKAZIZERRE.

OrmContext context = helper.getOrmContext("BookStore”, "BookStore.db", BookStore.class);
(AJiE) BUREEFER, WRAAEBEZS MRANEIRE, BHRELIREIRATHIEA USSR EIRA T FER.

IR AR AFHE R A ARG . E BookStoreUpgrade thi2—M#&T OrmDatabase HIEURESR, 5
BookStore (MR BIEFARRBAMRAS AL
OrmContext context = helper.getOrmContext("BookStore", "BookStore.db", BookStoreUpgrade.class, new TestOrmMigration32(),

new TestOrmMigration23(), new TestOrmMigration12(), new TestOrmMigration21());
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TestOrmMigration12 BYSEHURBIGIT :

private static class TestOrmMigration12 extends OrmMigration {
/] HAFT R E SRR AT AT IR AFNEEERRA, super(startVersion, endVersion)BIEiERFIRAS M 1 FHE) 2,
public TestOrmMigration12() {super(1, 2); }
@Override
public void onMigrate(RdbStore store) {

store.executeSql("ALTER TABLE ‘Book™ ADD COLUMN “addColumn12’ INTEGER");

}

1588

R AT R SRR A RN R AR A AR LR

4NER BookStoreUpgrade SEAUMRASEE N “2" , M4AET BookStore.db FUSERRIRAS A “1" B,
TestOrmMigration12 29 onMigrate 75iA=B AR, FFRETIE onMigrate J5EFIESHREZEZEHITAY sq
B4,

2NER BookStoreUpgrade FIKIRASEEN 3" , M24HT BookStore.db BISLRRIRASA “1" B,
TestOrmMigration12, TestOrmMigration23 B onMigrate J5ixeB s BRTREUREF K. URREIRAESRE
H,

(EFARISEIRIR(EEO OrmContext ISR TIRMKE. EMURE. SHETEEFES.

IENNEEE. BN, TEEGREERIEA "user” BIRH, FE— User WRHREMSAIENL. EIZEEN OrmObject 33
SANEINED, RETE flushOEOERREZT SIFANEREEES.

User user = new User();

user.setFirstName("Zhang");

user.setLastName("San");

user.setAge(29);

user.setBalance(100.51);

boolean isSuccessed = context.insert(user);

isSuccessed = context.flush();
EFEMPREIE, HamRER:

BITERZEN OrmObject MRAUXKEF R, FTEAMKTEEIFTEEHNI User WRFIZER, ARIEEIRAT
B, BEAENEOSANEIEIERS. MrSIESEREIEESI, REFSEEHMURIIE.

blgn, EFET "user” Frhage A "29" BYT, FBESEHK "user” FTHXINEGE, BE—
User 1951IZR. REEFFIRPFEFH User WK (W15 0 NKR) |, IREFEFHNE,

FAM update FEOMEANBEFH User 35, BEAMA flush FOJFANRIEIEES,

/] EHTEE
223



FRIEARBRBBRESMIL, BERFE hmxt.org B8

OrmPredicates predicates = context.where(User.class);
predicates.equalTo("age",29);

List<User> users = context.query(predicates);

User user = users.get(0);

user.setFirstName("Li");

context.update(user);

context.flush();

/1 WbsEE

OrmPredicates predicates = context.where(User.class);
predicates.equalTo("age",29);

List<User> users = context.query(predicates);

User user = users.get(0);

context.delete(user);

context.flush();

BIENBRNZEOREEFHMREYE, 525 OrmObject MRAVEOZ, REFTE flush FATLIEAKEIEIEE
+.

ValuesBucket valuesBucket = new ValuesBucket();

valuesBucket.putinteger("age”, 31);

valuesBucket.putString("firstName", "ZhangU");

valuesBucket.putString("lastName”, "SanU");

valuesBucket.putDouble("balance”, 300.51);

OrmPredicates update = context.where(User.class).equalTo("userld", 1);

context.update(update, valuesBucket);

EIREUE. EEUREERY "user” FTHEIA lastName /3 “San” B User [&FIFR, BN :
OrmPredicates query = context.where(User.class).equalTo("lastName", "San");

List<User> users = context.query(query);

EMNIERE.
/] BY—RER,
private class MyOrmObjectObserver implements OrmObjectObserver {
@Override
public void onChange(OrmContext changeContext,AllChangeToTarget subAllChange {

/] FAFRILAELLSEE EREAT /9

// VA registerEntityObserver 75;&EM—\MZ2# observer,
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MyOrmObjectObserver observer = new MyOrmObjectObserver();

context.registerEntityObserver("user”, observer);

// BT ERVER, 3 flush BIhAT, WZR#E observer A onChange /5&afitk. EH, HEMASHIA User KR35,
public <T extends OrmObject> boolean insert(T object)
public <T extends OrmObject> boolean update(T object)

public <T extends OrmObject> boolean delete(T object)

SEIERE, EhREUERES "OrmBackUp.db” |, FBD#EEEERZA “OrmBackup001.db”

OrmContext context = helper.getObjectContext("OrmBackup”, "OrmBackup.db”, BookStore.class);
context.backup("OrmBackup001.db");

context.close();

MipsEdERE, HIanME& OrmBackup.db,

helper.deleteRdbStore("OrmBackup.db");

8.3 RS RIRIFEUERE

8.3.1 #hiR

RERRITFEIRETEIRMHIEER Key-Value 12(F, IFAMNAEFREDOEBHIE, SUEEFMHETE
Aip3zteh, FERBINEERTHR, FLULREREER, $FEEs. RERRFHEERT

IERRESUERE, FEFEARHNE, SEBFTRERENTRSIENSE.

8.3.1.1 EFHS

Key-Value £z
— TSR EXI e SR —ThEdERE, 2 Java P89 map. Key %=, Value BfE.
ERRBUEIERE

XBITFREHUERE, FMHIEEE ACID (Atomic, Consistency, Isolation £ Durability) 4

t, FREAXREERBRLGE, LWEZBEXRR, RIS,
{RbFEE
RREE HiaMERIEE.
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8.3.1.2 iEfEH

RERIRAHRIFEEURERRER, NAB X ER PSR SRR F.

&Hf) DatabaseHelper API, RFERTLUSISESHRIREINEZ] Preferences 3Lffl, BN I4HREZHE— Preferences
X, FRRBYFHSEFISZLOFEERTF, EEINAENNRFPRIRZIAISERIRZSE.

SRENEISZHXIRIAY Preferences SLfIfS, MFIRTLAfEEN Preferences API, M Preferences SLfjFisEEE IR E S LR
BN\ Preferences 3L, @i flush & flushSync & Preferences SLAEA (L.,
1 BERRIFEIREE/EH

RizFl
T T T T T T T T T T i el T T T T T T T T T T T T T s 1
| RERREHEIER I
I e =tpi SR SiiE :
! 1
1
1 v v :
: Preferenceszofsi Preferenceszcf®lz | | 1
1
: F ) ) :
1
1 =y flushagflushSync = flushagfushSync !
! e S e S !
| NFSUEEHESR v v |
! i w2 :
i 1
1

8.3.1.3 HRSRH

Key 79 String 388, EskiF=EA/NARERE 80 PFH,
AR Value {&79 String 8!, TILIATERKEAET 8192 MNFHA,

FIEREIRENZ R R EBRA, ENFHEIEIENEE A%, AUSERGFHE ERAIFFHE.

8.3.2 FHAES

8321 H=ENA

2ERRIFSIEERRERFE TERTRENAN—LERARE, ANEEaFEAELRIE

FHNE RS, BPISIERFEXMSS, TLUSFAMRERERE L. FEIE
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RRAPHENEAIESXHREEE, A—ENSERENAEY, FEdEERRTFEIEE

Y API SR ETEIR(F.

8.3.2.2 #&0Ii5%AA

R ERWITFEEEA AN RRE T IR RIFEEUERER APl, SHFAMNRIES DEHIER

IMEREIEZ N, BIRFERIAREXS, BASKENFIFRE, ERFMHEEIEELamEEE.

FAAERE, f/REL FREL KEE FHE Set &4,

ellf b3

IS EUE AR FRYHEBN ST LASRENZI R ERY Preferences SEffl, FITHHATEURRERVR(E,

B &O= iR

DatabaseHelper Preferences getPreferences(String name) FRESIARIRIA] Preferences B, FRTFEUEIRIE.

* 1 RERRITSIERELE RO

iR

BEERA Get ZFIGE, ALIEARESRERIETE.

£ &O= fiiR

Preferences int getInt(String key, int defValue) SREGERIRIAY int ZREVAO(E,

Preferences float getFloat(String key, float defValue) SREUERIRIAY float ZREVAS(E,

%+ 2 RERRIFSIEEEIAED

RAERE
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BT Put RFIAFFIERTLMER Preferences SLBIFRRIEWE, &Y flush 8& flushSync &

Preferences SClE AL,

£ ®OE fidk
Preferences Preferences putint(String key, int value) &8 Preferences SLAISPHERIRIAY int 25BUA9(E,
Preferences Preferences putString(String key, String value) %8 Preferences SLAISPEERIRIAY String EBUAY(E.
Preferences void flush() 5 Preferences SLBIFEB AN,
Preferences boolean flushSync() 5 Preferences SLBIRESBANX .

%= 3 BER(RIFHURERERANED

MR

RERWIFEIEEARE T —RIHRORMWENRE, ATRESIENEN. FRETIIETE

5 onChange F5iEREX MERERITA.

1 &O= iR

void registerObserver(PreferencesObserver ERE, ATUREE
Preferences

preferencesObserver) L,

void unRegisterObserver(PreferencesObserver
Preferences EHEMERE.

preferencesObserver)

MEEREIETE, 58

Preferences.PreferencesObserver void onChange(Preferences preferences, String key)

BRI %,

%= 4 RERRIF SRR RO

MRS RS

BISERLA AL, S LARBRETES 4.

228



FRIEARBRBBRESMIL, BERFE hmxt.org B8

£ =02 faid
DatabaseHelper boolean deletePreferences(String name) MBS SRS RIS Preferences BASLA,
DatabaseHelper void removePreferencesFromCache(String name) MR STAERIMIAY Preferences BASEA,

%= 5 BER R SIEREREREO

TonhEhimrE

£ #0= ik

boolean movePreferences(Context sourceContext, String sourceName, String EENEURRE
DatabaseHelper
targetName) (8

%= 6 BER(RIFHURRERE

8323 HAKRER

HERTIE, SANRERRIFEIRRE SDK ZIFFAIRE,
$KEX Preferences 3L,

IEEUERESY, BEURINZELE! Preferences SEfll, FBTFEURIRIE.

DatabaseHelper databaseHelper = new DatabaseHelper(context);// context A&28% ohos.app.Context
String fileName = "name";

Preferences preferences = databaseHelper.getPreferences(fileName);

3. NEESHHEREEE,
BIRBUEES AT RAY Preferences 32f5|, SAIG{&EN Preferences API SEENETIE.

java B0 AN REE
int value = preferences.getint("intKey", 0);

4, EBIEBNISEXHH,
BIRBUEESAXINAY Preferences 3L/, SARS{&EN Preferences APl EEIES A

Preferences 3£f5l, 1@ flush 8¢& flushSync ¥ Preferences SLHIEA 14,
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=k
FHLo .

preferences.putint("intKey", 3);

preferences.putString("StringKey", "String value");

preferences.flush();
Gz
preferences.putint("intKey", 3);

preferences.putString("StringKey", "String value");

preferences.flushSync();
5. EMAMIERE,

Fr&RETILAE Preferences SLAEMMERS, WERE XIS TESLIN Preferences.PreferencesObserver #M. flushSync()
g% flush(¥1T/E, % Preferences SLALEMAIETEMERERI onChange() /5 EEF S EE., AHEEEMREIE TH.
private class PreferencesChangeCounter implements Preferences.PreferencesObserver {
final Atomiclnteger notifyTimes = new Atomicinteger(0);
@Override
public void onChange(Preferences preferences, String key) {
if ("intKey".equals(key)) {

notifyTimes.incrementAndGet();

}

// 18 preferences LA EAMERE

PreferencesChangeCounter counter = new PreferencesChangeCounter();
preferences.registerObserver(counter);

// 1EEUE preferences.putint("intKey", 3);

boolean result = preferences.flushSync();

// 1EMEURR, onChange FixS#EE, notifyTimes ==

int notifyTimes = counter.notifyTimes.intValue();

// 18 preferences SCEHMRE

preferences.unRegisterObserver(counter);

6. #%p% Preferences S,

MAEFBERIERESEXIRAY Preferences BAsLfl, #8k& Preferences BsLHIRY, KA TIF

BERZLOHITEIRRE, SNSHMEIE—EUERR,

Context context = AppContext.getinstance().getCurrentAbility();
DatabaseHelper databaseHelper = new DatabaseHelper(context);
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/] IBEXHETR
String fileName = "name";

databaseHelper.removePreferencesFromCache(fileName);

7. WIEES.
MRFFBBRIEESEXIRAY Preferences BASLRY, FRPRMEESHREZ M. IRIA

. MBREESERS, NARSSIFEERZSEAIH TEIRERE, SNSHIEE—EERE

Context context = AppContext.getinstance().getCurrentAbility();
DatabaseHelper databaseHelper = new DatabaseHelper(context);
/] BEXEETR

String fileName = "name";

boolean result = databaseHelper.deletePreferences(fileName);

8. maEEENH.
NWRBEERZE AR BREER. BoixX ey, NARIFBRAZGEE, SNHIEEE

—E AR,

Context targetContext = XXX;

DatabaseHelper databaseHelper = new DatabaseHelper(targetContext);
// EEXHEFR

String srcFile = "srcFile";

String targetFile = "targetFile";

Context srcContext = XXX;

boolean result = databaseHelper.movePreferences(srcContext,srcFile targetFile);

8.4 3V EEARSS

8.4.1 #tia

P EEMRSS (Distributed Data Service, DDS) MR RIS SEEEERELTR
PIAIEES. BIYERSHMIEEED, NAEFSEEREEISHhIESIEES. BEES

S, NMAFEERE=TE, SHhEERSETAENNBREIERTRE, RIEAREN
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Rz AR sEEE DM SIRIRS ERNE. EETAEANENRER, SHhIUEIERS

HFNREERERY, NAFREESHRIRRE E—EREIELEAE,

8.4.1.1 BFEE

KV EiEiRs

"KV EEER 2 "Key-Value $iEHER" RUEFR, “Key-Value” B) "#-E" . B2—H
NoSQL BUiERE, EAURIBEMIFRTAR. &5 FFHHE.

KV $ERERIE SNSRI SEIRR RS KR SERFE, L SQL SUREFFEREE
IFROESMEE, RNEESHINGR PR T SIRERARESIIEER SRR PP RANE

FEME ZER. DHNSIBEREET KV SiRRE, /MR KV EE209iEaE0.
SHAIEESSE
PHNEEFESESFIAMES IEREEFNESMS—E) MIRSSES, REESEE

EREZBELEHIER, RUSSESNRMHTREY, —RANHSEZSIHENELEEL K

I, BAEEEEM,
SHASIEE—T
EDHIIRFT—RESTRSMRE, ANANREZAEINSIERS SRR AN mIVEdEE

2. DHNEIEF ST D oia—EE. S5—HMEmRE—EITE.

B RIEERERINE. M. SRR, ANIRENZEIEREBR PR BRI E G E.

B5—Erit: BRIERREMING. M. SRR, ANNIRETURROEREIRNRERSYE, BAROEEARE, TeER
IHEZ K EEES MRERNESE—ER—EH.

RE—HE: BIERRSRIE. . SRR, ANRIRETEERAERRERSE, EERIEENZE
AR PIRERIEIEREBIAR—EUAT.

SE—HIEN D HNBENEEEREES, ERSHENOMIIRTESBE. FENBHER

IRENAEEL. URTHOIFE, DHRNEERSASIFE—, [>dFmE—Ek.

SHAMIEERL
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EEBEAGTRIRERIFNALE BN EENRRER (BESHINEERS) K& L.
KRR E FEAIHEE RO hREIRIRS I LER MRS Z B INZR IR EmEE, FIRZ
BEERMEEZ AR TEERL,

PHNEERS R THELSEN: FHIRENENRSER. FIRSRATEHNHEE
FREREOXME, AEXFHEERLRIREIIFRMELSEL (PULL, PUSH

PULL PUSH =HRZIER) . BaIRSRNBS HEIRERTAEIERE (RLEE

RE L. NARFENEIES) | WSARRRLRE.
PRRF ST ERERE
BIRAZIESEESREFRUBRA KV ZERBMISGHRT, X8 Key RERARGF—

FEWM, SFEESMEAFENN, FTEERREEKRELEE, WEEEXNFE LHT
&, REBLALAER, ERREERRKENSERRINFS SRR —RIESERRELE
TR .

IREMRSHEIERE
REWRSMINEIREEIERRADHUEERFZ L, WNARERFAL KV EiE+H Key

RUEHHE T AIRERY DevicelD fRRFF, XHFRERIEE MREERISIET RS, KERR
RENEEEIRXLEHE, REDESHEERESIFARENEETIISHIEE, BEF

SFHERIRImIR & RS RAVETE.
PR SRR R
PIHDBIEESIRERNPRITR, ELRPRMEFIIES, WREMRERIHEN T

R—#dE, WFRXFUZRAEIRRR. SIRPSRARATRERENE, BTRA AR, &

RSB ARURACEE, BRI ST ESIP SRR RS,

R Schema (L EIESiSEAE R
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A ERE SIFE SR T FFEUREERTSRE Schema, #UEEFIRYE Schema ENEHI KV i
Y Value 1830, LASCIIRT Value (BEMERIGE, FET Value RIFRRSEIZRS IS

FHEREA.
BN ESREED
RESHREURESHEEN, WSBEHIRE backup EBHER true, ILIMMAESHREIRIRS S

A&, S0MIEIEERERE, DHEBERSSMSRAEEERE, FENSHEEES
WE DXEDHEIE. MRAFESOEERE, VWelE— N REdEE. BRSO INESERE

RIEDREN.

8.4.1.2 ={EiE

DIHBUERSSTE HarmonyOS &4t ER AEFEIRESIES R EIE, SUFIREHERK
SNZIHREZIEEERSE, MAFPESIHISE DRE—BBEFRE, SHhEERSES
Fak:iiya i
BRs3iE0O
SHNEIERSIRMEINEUEECE. EnE. $RTRSEOLNBAERFER, EOX

75KV EUEREL, SFEREUERE, FREORNFREE. ZRMEITRMME.
IS4

RBEHRERFSATEHIEEE. NUREE. IEEE. SFHMKSEEUNRSAFEERS,

R ASEHIRERES Tl DB AN, BSEGMBEERE.

sl
FIEEMRREERDLA. BORAVGER. F55. RIR. BURENE, DINEIESHIIRRMBR
REaH
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RS RHES T FRAGSEERY HETERSFELRBEENIERFSRE—ST, 858

R ERRRIP HIERSARMIRE, BRICkREREMREAXIRAENE, AEHZEIRR

&,
EEERE

BEEREARERAREARBEENZEASTHABEEENOIE. &, BRRE L TEH

B, #EPEEEMREIIRITEE, FIERE L TRERRE G LERLSEME, B

BHHEPERIIREYIR, BSEUENMRIEZIIR, BRBEELEEOSEENRARE

IERRANIRTR.

N FES A RS I EIERS RO SdRECIE. 6R). TR, RESZEAR
TERMEIRSBMHRMABE, BEEFHERMEY, FRAMEBESENGSIISEER

1B
vy

RS AN EREEERERMERLEnmRE, TnREEIRLEMHREIE, F&E

MENRFEEY, BERSEORMENEERER.

B 1 #EshisiFraEE

iBEA BB
fvizer 2 fvizc =g
I SRR I SRR
aTnnAERESEO mnanEiEsSEA
l PUT J GET l PUT J GET
r—-—-—=—T=-T="-~-"~=- === ="=-~="-=-="=7"=="==== 1 r—-———"-~"-"="="-"="="="="="="~7"="¥"¥7"¥=7"¥7"¥="¥7="¥=-"="=-= 1
i ST RIRIRES A : i A BIERSAN :
1 1
1 1
| e e | | e |
i -~ EE% | 0 Gl -~ !
1 =t 1 &AL
| 5 | | \ L |
: EHi=a HEAEE : HEEAEW SHiEa 1
L 1 ¥ 1
' — || Tt aEEE| | — !
: o5 | BEERE L, EEERE o5 | !
S —— ! S :
TEAF e EEEEEE
(HEEE. (SRS (BELTE) (HETEELEH)
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8.4.1.3 LRSMRH

R RN RER D EUERSEINEE, FEHRIE ohos.permission.DISTRIBUTED_DATASYNC R,

DTTEUEIRSS STHH KV SURIRERNE:

REMELGERE, Key AT 896Byte, Value S ASt# 4MB - 1Byte,
BAIRAEUERE, Key ASHIE 1KB, Value K374 4MB - 1Byte,

BN ARRFRES ISERTTI 16 4 KvStore,

ATSHIFEEEATEERFRE, SHhRSERS AN S EREERELIRRIFIEE, FAAR
FEREEMOHNELNEE, EXEHERTRISmEERS .

DT EGREIRS RIS N R BB )RR R RN,

842 FiIE®

8421 BENE

PHEERS TELMN A RETNAEFNSERSNSHRELS, HiRE 1 EANA
AESHEERETIE. M. SRR, RS 2 LAINA A BRI LEREEZEERER . AT

HHERE. E8. BlR. XHEESRSHRPER.

8422 #[ixkA

HarmonyOS RFHRIS R EIRIRSER AT A E RA T ELARTHEE:

WEER BOEM fi

isCreatelfMissing() HBIREA TN E SR,

DHNBIEERE. 17

setCreatelfMissing(boolean isCreatelfMissing) HIRENMFERED R,
FF. REFFOMIER.
isEncrypt() FEBUEEETINE.
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SHEE. M.

BOEM

setEncrypt(boolean isEncrypt)

getStoreType()

setStoreType(KvStoreType storeType)

KvStoreType.DEVICE_COLLABORATION

KvStoreType.SINGLE_VERSION

getKvStore(Options options, String storeld)

closeKvStore(KvStore kvStore)

deleteKvStore(String storeld)

getStoreld()

putBoolean(String key, boolean value)
putint(String key, int value)
putFloat(String key, float value)
putDouble(String key, double value)
putString(String key, String value)
putByteArray(String key, byte[] value)

putBatch(List<Entry> entries)

delete(String key)

deleteBatch(List<String> keys)

getint(String key)
getFloat(String key)
getDouble(String key)
getString(String key)

getByteArray(String key)

REHEERSINE.

RIS HUREEAIEEL,

RESHREIRERIZE,

RENED T EIRREE.

B DHEIEERE,

R4 Options B & AIEFIFTFRRFT
storeld F9FTUEUREE.

RADHEBIEE.

MBS FoETRERE.

R BTSSR ELIRRE TR

Bl

TRATIEHEIE.

TBREE.

HifiE.
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TIRESI BOEM f

BE

getEntries(String keyPrefix)

select()
reset()
equalTo(String field, int value)
equalTo(String field, long value)
equalTo(String field, double value)
equalTo(String field, String value)
equalTo(String field, boolean value)
notEqualTo(String field, int value)
notEqualTog(String field, long value)
notEqualTo(String field, boolean value)
notEqualTo(String field, String value)
notEqualTo(String field, double value)
greaterThan(String field, int value)
greaterThan(String field, long value)
greaterThan(String field, double value)
greaterThan(String field, String value)
SHREEEBEER. lessThan(String field, int value) ¥3F Schema EiEEFIBIAEIIEIE.
lessThan(String field, long value)
lessThan(String field, double value)
lessThan(String field, String value)
greaterThanOrEqualTo(String field, int value)
greaterThanOrEqualTo(String field, long value)
greaterThanOrEqualTo(String field, double value)
greaterThanOrEqualTo(String field, String value)
lessThanOrEqualTo(String field, int value)
lessThanOrEqualTo(String field, long value)
lessThanOrEqualTo(String field, double value)
lessThanOrEqualTo(String field, String value)
isNull(String field)
orderByDesc(String field)
orderByAsc(String field)
limit(int number, int offset)

like(String field, String value)
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ThEes BOEM fik

unlike(String field, String value)

inInt(String field, List<Integer> valueList)
inLong(String field, List<Long> valueList)
inDouble(String field, List<Double> valueList)
inString(String field, List<String> valueList)
notlnint(String field, List<Integer> valueList)
notlnLong(String field, List<Long> valueList)
notinDouble(String field, List<Double> valueList)
notInString(String field, List<String> valueList)
and()

or()

subscribe(SubscribeType subscribeType,
1T T EUER . PALE C e e S R

KvStoreObserver observer)

PINEGERL. sync(List<String> deviceldList, SyncMode mode) EFNEXT, REIEERLE.

= 1 DHVEUREIRSS X5 API THEENR

8423 FAERLE

VIBRAD T EWEE G, HEBFRLE.
RIBEEEMED T SRR E TR,
RIERI A L3282 KvManagerConfig S35,

ellE papith e HER e RS HER
T ReE St 8iEE SRR A

Context context;

KvManagerConfig config = new KvManagerConfig(context);

KvManager kvManager = KvManagerFactory.getinstance().createKvManager(config);

SREN/ el BB A D VAR,
FRIATEEEIBIRA D TR ID iR,
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Bl B RRA D T ERERE.
AT h el iR A S il SRR~

Options CREATE = new Options();

CREATE setCreatelfMissing(true).setEncrypt(false).setKvStoreType(KvStoreType. SINGLE_VERSION);

String storelD = "testApp";

SingleKvStore singleKvStore = kvManager.getKvStore(CREATE, storelD);
TS UEIERLL.
1. BPiRFEELY KvStoreObserver $%0,

2. ¥IEFHERR KvStoreObserver L,

LITTIRERADIVEIRERE (Aithhimin) SIETCERAY ISR
class KvStoreObserverClient implements KvStoreObserver() {
@Override
public void onChange(ChangeNotification notification) {
List<Entry> insertEntries = notification.getInsertEntries();
List<Entry> updateEntries = notification.getUpdateEntries();

List<Entry> deleteEntries = notification.getDeleteEntries();

KvStoreObserver kvStoreObserverClient = new KvStoreObserverClient();

singleKvStore.subscribe(SubscribeType. SUBSCRIBE_TYPE_ALL, kvStoreObserverClient);

BEESANBIRA DTV AR,

HMIERES NBRADTHUEEER Key (§2)F0 Value((B).

S REHIEE NRIRA DTV EER.

IR 98 R Bl B RS N RIRA D T SR A UAS R -
String key = "todayWeather";

String value = *Sunny";

singleKvStore.putString(key, value);

ERBRRAD T EURERE.

MIERENBIRAD U EIERIRIRHEIRN Key ().

MEBRRA S AR AR R AR IR E.
T M EBIRA S SRR R B R SR SR BV SRSl
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String key = "todayWeather";

String value = singleKvStore.getString(key);

RIS SRR,
1. SR EERANREIIE.

2. IEFREHNBTEUERL.

LI ABIRA S TSR THIRRIEAIRIDRA, HEhEL75 PUSH_ONLY:
List<Devicelnfo> devicelnfoList = kvManager.getConnectedDevicesInfo(DeviceFilterStrategy.NO_FILTER);
List<String> deviceldList = new ArrayList<>();
for (Devicelnfo devicelnfo : devicelnfoList) {

deviceldList.add(devicelnfo.getld());

}

singleKvStore.sync(deviceldList, SyncMode. PUSH_ONLY);

KIABIRADMIEIERE. AT ARASRIRA D SRR~
kvManager.closeKvStore(singleKvStore);

INREBMRA S HUENEE. AT AMBRERA D T IR

kvManager.deleteKvStore(storelD);

8.5 BB IIHIRSS

8.5.1 #hiR

PHAXHIRSB BN AP IRE TN AEFRHSREZENXHHZES, SHHERKS
TR—NMAXHRIERENE, NAERIURBRSXEFERFHERE, EBESMNREZ

[E)TCEEREL 1

8.5.1.1 HFHS

b Ll
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PHXAXMRERBTOHANMRR, DEEEES TMBEFPIRE LA, NAENSHI

NHEREHERE, FRNBRIEAEERTEE.
X eEE
NHTEERRR T REAS ISR, SaXXHda, XX/, eBE. niE. EXIEEFE

IL‘;Lo

8.5.1.2 ={EiE

DHAHRSRBAP LT RENRLT, SMRESEE—NEENXATEIRNRNRE L ENS /U, TR
EZaREAEERS, SNAFELRSHIEE, SHhAXARSELCEIRNRE LRXMTEIRE, KBOUET
ERFIERE, ARNEERE LIS HIHIRS KEXEREER, BXHATEREIRE,

1 PHAXHRSEFREE

8.5.1.3 HRSIRH!

Nz FIRE AN ER D T S IR S5 S EE TR, RE RIS ohos.permission.DISTRIBUTED_DATASYNC #XfR.
SNMREFESIFET, EEE— WLAN BEN, BRERIKST BN HNISHRER.
FHESREFABIRT, ATRIEXMERE, FREFEXEHI TR,

RIFBIES RS, MNRAFREIREBS, UFARETIE.

IHFER T, FAEHRE, F—REEER—X.

MEERER, MAFEETRIISHIEE, TSR ERNREEIRERY, NAFEEEXTARANE,

LWMEREERBMHE, RETHIERSENR, SRS RIE RIS S HZ e RIVFEHS,
FERIHR, FNNAEXME LHIREX S, B0, devicelD+AdEJEL,
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8.5.2 FHARIiE®

8.5.2.1 H=RNE

RARTLABE SRS IS MRE AR HHE, 7% 1 ERNA A BIZ T HHX

#a, 2% 2 CRONA A BB S HUEIRSFIEEIRE 1 LIXMH a.

8.5.2.2 #E[IixeA

DRIIFRE POSIX STHRIEREN, RFEFA Context.getDistributedDir(#EOMRERERfE, STLAERE(EA libc 5
JDK i5a5 F 3,

#02 fiig

Context.getDistributedDir() RESUFID R ER

= 1 DTzUHERSS AP EOTIRENR

8523 HARIR

RZAARTLAE Context.getDistributedDir()iZMSREVETHCHSHINBR, ARET libc 8

JDK#EQO, EZBRTOIE. MR, EEXHEHER.

RE 1 LRORIAS A SIS hello.txt, HEARZ"Hello World",
Context context;

... // context ¥Jta{L,

File distDir = context.getDistributedDir();

String filePath = distDir + File.separator + "hello.txt";

FileWriter fileWriter = new FileWriter(filePath,true);

fileWriter.write("Hello World");

fileWriter.close();
R4 2 FHIRIAR A i@l Context.getDistributedDir(# XIS E R,

R 2 FRIRIA ARSI hello.txt,
FileReader fileReader = new FileReader(filePath);
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char[] buffer = new char[1024];
fileReader.read(buffer);
fileReader.close();

System.out.printIn(buffer);

8.6 RIS IRE
8.6.1 #ik

HarmonyOS BGERAFAKERMHERSIBRENEIEREN, SsNARERMASE

BiER, HRFRUEINER. SHAERER.,

8.6.1.1 EFHLE

2XEs|

ICRFERANENREEFESE, EAEHERS].
23ER

B £ ES [HTEEHRERI— RS IERA,
SRR

ALERGERS—IANOHITAHERITA.
2RERNA

HarmonyOS ERHEEFBERNOANNAE, —RAKHE MIESSHERIE,
FSIRRIA

BISREERERS O EAEE R RN A,
AR E

BNERSIRNAMZRHE— M ERENASE. REXIFERERFERINIEERSE, LIES

BERNAREEER.
B
SDNENAERERE, TAKSIERIREEE 1D,
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13

—FMERS I ERNEHERS E, 8851 R5IXERNBNERER—1R5IE.

EL] o

REIBIENFRE, tL—KEREXMHE. FHERE. K\ REREE, XE42HEET
BI—ER5 8.

EE] 1o

ARG IHAER, BRERSIKE. BEHER. EEFH. BREFNIAE.

8.6.1.2 =N

F3FNARYRMARREORETRERLE, FIEBERESEEENES. 2BRRNA
BREAFAENERER, BASGTERERINTERTE, BTAPBAFIETIIRMG,

RiaiBd MG REOIRN SN RS R,
1 MARREFTEE

2EERENA

R AR EREE FHSNARERERER

L 4 v

MO EERS

o[iEE=iE F5IE
N7 FE1 N1

N FE2 N FE2

[ & F

wHAERESEE FSIFMAZEE BEFNAREE
I | |

FES IR
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8.6.1.3 HR5SRH

WEERE A ARERR, REIRNASRERERSIEYE, AEURBAENE— IR IEHRENTRE, BERESI
DR, RS AHEREAERRIRS R,

RO FRBREIEA LR, FAENRSEBIMGERRIBEOAENRS], LIRIERS N ABRAEEN—E
.

ELE. BH. MRESIN, MEHERERSINEAN, BNOHEIEZRS], PBLERFES.
DIERD BERNIZHETURRIERYE, PERFEEH.

YIRS RANZRE B, ROZ(EMIRMAY SearchParameter. DEFAULT GROUP fEREHH ID, HFHRTVES [(EREBITK
SHEHIRENAYEFAE ID,

BRNRCBIERAE, FSUEERERIKIERSE, BRNERR.
FRAMESHERIRSEOZTER "configjson” EEEXHHHIN "ohos.permission.ACCESS_SEARCH_SERVICE" #Y
PR,

HZAIHY SearchParamter.DEVICE ID_LIST #4R56E%3 ATAY deviceld —Z,

8.6.2 HXRIES

8.6.2.1 BENE

FSIRNA, —RABHANSIENNAE, JIBSGEREONENRRIEEY RS, 7
EEERERUERLR, BPAFBEERBERNAERANBANETE. NAXRS R

RRIER, A ERENARERETRMEEREOSTNESHERINEE,

8.6.2.2 #&[Ii%AA

HarmonyOS FRIBISIERAFTAERHLITIIMEES, 0 API 2%,

£ #O= filiz

public List<IndexData> insert(String groupld, String bundleName, List<IndexData>

SearchAbility LN
indexDatalList)
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£ #BOR

public List<IndexData> update(String groupld, String bundleName, List<IndexData>

indexDatalList)

public List<IndexData> delete(String groupld, String bundleName, List<IndexData>

indexDatalList)

public int getSearchHitCount(String queryJsonStr)

SearchSession
public List<IndexData> search(String queryJsonStr, int start, int limit)

public List<Recommendation> groupSearch(String queryJsonStr, int groupLimit)

= 1 BSEZIEOREN A

8623 HKRER

SCfiilfE SearchAbility, IEERIGIEZRIRS.

SearchAbility searchAbility = new SearchAbility(context);
CountDownlatch lock = new CountDownlLatch(1);
/] EEERSS
searchAbility.connect(new ServiceConnectCallback() {
@Override
public void onConnect() {

lock.countDown();

@Override

public void onDisconnect() {

}
;
/) EEEE, RREFNERTEEYX
lock.await(3000, TimeUnit. MILLISECONDS);

/] EEAMATER

fik

R3S

GG

BRGTER
HE

DIUER

DERR
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2. RERSIEH,

/] {ERS B

List<IndexForm> indexFormList = new ArrayList<>();

IndexForm primaryKey = new IndexForm("id", IndexType.NO_ANALYZED, true, true, false); // £, A5id
indexFormlList.add(primaryKey);

IndexForm title = new IndexForm("title", IndexType. ANALYZED, false, true, true); // 4318

indexFormList.add(title);

IndexForm tagType = new IndexForm("tag_type", IndexType.SORTED, false, true, false); // #ia, RS IEHRFE. £4E

indexFormlList.add(tagType);

IndexForm ocrText = new IndexForm("ocr_text", IndexType.SORTED_NO_ANALYZED, false, true, false); // Sz#5HEF. 9E, 718, Fr

IS R ER

indexFormlList.add(ocrText);

IndexForm dateTaken = new IndexForm("datetaken”, IndexType.LONG, false, true, false); // SZ#FHEFFISEEEIT
indexFormlList.add(dateTaken);

IndexForm bucketld = new IndexForm("bucket id", IndexType.INTEGER, false, true, false); // SZ3SHEFFICEER
indexFormlList.add(bucketld);

IndexForm latitude = new IndexForm("latitude”, IndexType.FLOAT, false, true, false); // Z3FBEIEER
indexFormlList.add(latitude);

IndexForm longitude = new IndexForm("longitude”, IndexType.DOUBLE, false, true, false); // Z3FHEEHEER

indexFormList.add(longitude);

// RERS R

int result = searchAbility.setindexForm(bundleName, 1, indexFormList);

/1 REXMEER
3. EAESL

/] 1IERS MR

List<IndexData> indexDataList = new ArrayList<>();

for(inti=0;i<05;i++){
IndexData indexData = new IndexData();
indexData.put("id", "id" + i);
indexData.put("title", "title" + i);
indexData.put("tag_type", "tag_type" + i);
indexData.put("ocr_text", "ocr_text" + i);
indexData.put("datetaken”, System.currentTimeMillis());
indexData.put("bucket_id", i);
indexData.put("latitude”, i / 5.0 * 180);

indexData.put("longitude”, i / 5.0 * 360);
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23.

24.

25.

26.

27.

28.

29.

30.

31.
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indexDatalist.add(indexData);
}
VRN
List<IndexData> failedList = searchAbility.insert(SearchParameter.DEFAULT_GROUP, bundleName, indexDatalList);

/] SREBRALMEA L, REEL
4. igEEA.

/R =i

JSONObject jsonObject = new JSONObject();

// SearchParameter.QUERY SYRIFEF4IN, EERIBFIZERRDIFM

// XBBERAFRAR K=", Eff'title", "tag_type" XM L AEEER
JSONObject query = new JSONObject();

query.put("X=", new JSONArray(Arrays.asList("title", "tag_type")));

jsonObject.put(SearchParameter.QUERY, query);

// SearchParameter.FILTER_CONDITION 3$Rzf JSONArray EBRJLARIEZR S

/] SWFRSIEREN—KEKS|, JSONArray THIEA JSONObject IERAIFKMHERLNHEA SinF, JSONObject BRKMASHERT—,
XA~ JSONObject $EEHISMHBIETHRE

JSONArray filterCondition = new JSONArray();

/] EBAFM, — NI EATREREME

JSONObject filter1 = new JSONObject();

filter1.put("bucket_id", new JSONArray(Arrays.asList(0, 1, 2))); // —5Z5|7E"bucket_id"HIBMER 0 8% 1 8% 2 Figem+
filter1.put("id", new JSONArray(Arrays.asList(0, 1))); // SE&E"id"BIBYER 0 5& 1 tHATLAas

filterCondition.put(filter1);

/] BAFM, —METREES M S

JSONObject filter2 = new JSONObject();

filter2.put("tag_type", new JSONArray(Arrays.asList("Hz=")));

filter2.put("ocr_text", new JSONArray(Arrays.asList("EH="))); // —5F&35|REE "tag_type"8i&"ocr_text' Lapdh"E="HALD!
filterCondition.put(filter2);

jsonObject.put(SearchParameter.FILTER_CONDITION, filterCondition); / —&Z5 | ERGHES—FIE_NEEA8emE

// SearchParameter.DEVICE_ID_LIST X4R7i%%5 ID, ILEIEREIRE ID RS |42+
JSONObject deviceld = new JSONObject();
deviceld.put("device_id", new JSONArray(Arrays.asList("localDeviceld")));

jsonObject.put(SearchParameter.DEVICE_ID_LIST, deviceld);

/] FILMESHFREEIERNZS i ERESEEER, —RRS|E e B MAEE e 4 R H

JSONObject latitude = new JSONODbject();
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368

34.

358

36.

B

38.

398

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
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latitude.put(SearchParameter. LOWER, -40.0f); // inclusive
latitude.put(SearchParameter.UPPER, 40.0.f); // inclusive
jsonObject.put("latitude”, latitude); // SFEEWIRIE[-40.0f, 40.0f]
JSONObject longitude new JSONObject();
longitude.put(SearchParameter. LOWER, -90.0); // inclusive
longitude.put(SearchParameter.UPPER, 90.0); // inclusive

jsonObject.put('longitude”, longitude); // REXRFE[-90.0, 90.0]

// SearchParameter.ORDER BY XYRIEZREERAIHEF, HEFFEIEL SearchParameter. ASC ] SearchParameter.DESC
/] IEERREREXNFR LR, B, XBEAFRNOINFEEEN, WIXERNRS|IZAR5EE" d"

/] FREFFHERF, RE7E"d" LR, ARMREEE" datetaken” EREFRHER, LALUSEHE

JSONObject order = new JSONObject();

order.put("id", SearchParameter.ASC);

order.put("title", SearchParameter.ASC);

order.put("datetaken”, SearchParameter.DESC);

jsonObject.put(SearchParameter.ORDER_BY, order);

// SearchParameter.GROUP_FIELD_LIST SSRIAIBFAEIEZRAYIE, 1AM gruopSearch EOFEEE

jsonObject.put(SearchParameter. GROUP_FIELD_LIST, new JSONArray(Arrays.asList("tag_type", "ocr_text")));

/] BEIEEFRER
String queryJsonStr = jsonObject.toString();

// ¥R json FRFERINT:

/e
{
"SearchParameter.QUERY": {
"RE"
"title",
"tag_type"
]
)

"SearchParameter.FILTER_CONDITION": [
{
"bucket_id": [
0,
1,

2
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70. "id": [

71. 0,

72. 1

73. ]

74. b

75. {

76. "tag_type": [

77. N=r

78. I

79. "ocr_text": [

80. N=r

81. ]

82. }

83. 1

84. "SearchParameter.DEVICE_ID_LIST": {
85. "device_id": [

86. "localDeviceld"

87. ]

88. I3

89. "latitude": {

90. "SearchParameter.LOWER": -40.0,
91. "SearchParameter.UPPER": 40.0
92. b

93. "longitude": {

94. "SearchParameter.LOWER": -90.0,
95. "SearchParameter.UPPER": 90.0
96. b

97. "SearchParameter.ORDER BY": {

98. "id": "ASC",

99. "title": "ASC",

100. "datetaken": "DESC"

101. b

102. "SearchParameter.GROUP_FIELD_LIST": [
103. "tag_type",

104. "ocr_text"

105. ]

106. }

107. **/
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5. FHAEERRIE, KEEER

/1 FHAERXE

SearchSession searchSession = searchAbility.beginSearch(SearchParameter.DEFAULT_GROUP, bundleName);
if (searchSession == null) {

return;

try {
int hit = searchSession.getSearchHitCount(queryJsonStr); // SREUS\@HEL
int batch = 50; // BIEZIRE] 50 MER
for (inti = 0; i < hit; i += batch) {

List<IndexData> result = searchSession.search(queryJsonStr, i, batch);

// 3% IndexData
}
int groupLimit = 10; // 84195 E&ZIRE 10 M EER
List<Recommendation> result = searchSession.groupSearch(queryJsonStr, groupLimit);
// 432 Recommendation
for (Recommendation recommendation : result) {
HiLog.info(LABEL, "field: %{public}s, value: %{public}s, count: %{public}d", reccommedation.getField(),
recommendation.getValue(), recommendation.getCount());
}
} finally {
/] BHER

searchAbility.endSearch(SearchParameter.DEFAULT_GROUP, bundleName, searchSession);

8.7 BRTFIEEIR

8.7.1 #hia

HEFHERESIAEET HarmonyOS BHTFIEIRE (BEFMFME. SD K. U &%)

REIEFEEERENNTA, BIERBEHEREIIR, REEERENES.
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8.7.1.1 EFHS

HiRFEEE
HEEHEERGRATHRBIFMREIIR, REVFHERENE, RITEALURRSHIRERIMNAY
FhERENEIES.

IREFERE

FERENHSER, BRETEODAEERENERER.

8.7.1.2 i@{EH

BS—HIEEER LIRS ERE, ZIESEHNARREERENRERNARMNAR.

BNMHERET LSRRGS, —HoRFHEREESEEKE, —Ho2AREEFRE

TERIX I,

Bl 1 FERE0NE
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FhEieEr=
EHl+=
HEEE File1, File2...
SD&
HEEER File1, File2. ..
Usk
HEEER File1, File2. ..
Hithigs
HEEER File1, File2. ..

8.7.2 FHkIES

8721 BENAE

AT EBFRTEERERER, FREILUEREFHERZORNFHEREINEES, 1

A LRIE R P RHASUG R IRBS MR ERIREE R,

8.7.2.2 FHIBENNR

HEEHEEE N AERH TE/LMIIE, BIkE API &%,
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TIRESIZE

BEMRENE

HMRENE

ohos.data.usage.Volume

Bt

= 1 YEEHEEIEEOTE

5.\
671

2]

£

ohos.data.usage.DataUsage

®OF

getVolumes()

getVolume(File file)

getVolume(Context context, Uri

uri)

getDiskMountedStatus()

getDiskMountedStatus(File path)

isDiskPluggable()

isDiskPluggable(File path)

isDiskEmulated()

isDiskEmulated(File path)

isEmulated()

isPluggable()

getDescription()

getState()

getVolUuid()

RENH IR R FBANRETIRN

E.

REVFEZ X TR RER A,

3RENZ URI SIRISHFRTERITFAEIR

EE.

REBUARIHRE AR,

REVREZ SR BRI,

AR EER AHEKRIRE.

FEZHRIRE R R ARIHERIR
&

AR ERG NEIIRE.

FHEZH IR E R B EIIR
&

ZREEARENEHERE.

HRERESIHEIL.

REURE A ER.

REUREHEHARS.

RENREME—HRIRA,
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8723 HERIR

EiigEIE

ARETRENEZO.

/] KB ERAFEREERIRS

MountState status = DataUsage.getDiskMountedStatus();
/] REFtERETIR

Optional<List<Volume>> list = DataUsage.getVolumes();
/] BNFERERBARERIRE

boolean pluggable = DataUsage.isDiskPluggable();

ERigEUERME

ERAEmREMER ORI MRENE Volume,

1AM Volume RO EIAREE Y.

// 3KEX example.txt XHFRIAERIFHREAINERIE

Optional<Volume> volume = DataUsage.getVolume(new File("/sdcard/example.txt"));

volume.ifPresent(theVolume -> {
System.out.printin(theVolume.isEmulated());
System.out.printIn(theVolume.isPluggable());
System.out.printIn(theVolume.getDescription());

System.out.printIn(theVolume.getVolUuid());
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