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1.1 3CHEfETT

3R NPU Uiz TR A RY APL#1TEER,

1.2 Bi5i%E

X (Ffsf) EBEATUTAR:

o BARZIFIIEN
o AR TIEIM
o AIBEF R TAZIM

1.3 iEAEE

BEFFE&: V85x. R853. MR527. T527. AI985. MR536. T536

WEEG: Tina &% Androidl3 KLU ERSE

1.4 XH4£97E

1.4.1 RiFEERE

ANiE  ERRIREA

NPU Neural Network Processing Unit, fH£2M£E0IE2S,
NBG Network Binary Graph, IRzha]IRBIHIRILE — #6305
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2.1 —fRiAARIEHEA

VIPLite hiR4sB9 NPU Imflliz1 TR IZ A ZAN FEIFA7R

NPURIIATY vip_init()
2
BIERILE vip_create_network()
¥
EEME vip_prepare_netwaork()
Y

viptereate_buffer()
vip_map_buffer()
vip_set_input()
vip_'set_output()

ESESA. BEETX

v
BRI vip_run_network()

Inference End?

vip_finish_network()
vip_unmap_bhuffer()
vip_destroy_buffer()
vip_destroy_network()
vip_destroy()

2-1: NPU I8 A RAZ

R
BEREIR

NPU #lta1k/E, SIRMEHEENSE, AELMKBEERA. BHENX, E&IFTmE, 7
RIGTTMLE, AIREIRTT. FHMBEREBE RN HERMES,
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KUNBEETIREW, ﬁ'f@ﬁJl_ll_,ai»sdk/viplite/include/vip_lite.ho

2.2.1 vip_buffer_create_params_t

5 {AZRT NPU buffer IER, MARIEXINT:

RRTE iEeny BaX

num_of_dims  vip_uint32_t shape 4£/E

sizes[6] vip_uint32_t shape

data_format  vip_buffer_format_e HIERT

quant_format vip_buffer_quantize_format_e E{ER

quant_data union =UEER

memory_type vip_uint32_t [z FBFERFEY memory 55

(0 388
vip_buffer_create_params_t £#{F89{E S Ei@idvip_query_input/outputh NBG SZ{hiXEY, RIF—K,

2.3 BhihiENikeA

2.3.1 vip_init

ERERERY : vip_status_e vip_init(void)

ThaeR: #9516 NPU FEHFIVIPLIte $R14IF1E, BIFEAE NPU iR E FEERIIAIAK.
SHIRA: T

iREI{&E: VIP_SUCCESS, #Itarith; Hith, KK

o HfthifiEA:

1. j%;ﬁtﬁﬁﬁ 'TEI%'Evip destroy() Eﬁﬂﬁﬁ%&%gﬂﬁawp init( E’Jﬂ(%y '/:'\ﬁkk—/l\vip init()ﬁ%*ﬂﬂaﬁ)ﬁ_
Mip_destroy) A REIEMITIAMA, 1 zENEMIBARASAA TBHEER,.
éﬁ*EEEFI) /\ﬁ'ﬁﬂﬁﬁ /)\o

AEE
fEV85x. R853F &, vipiinith £ ¥, & ¥ HE B vip_status_e vip_init(vip_uint32_t
video_mem_size), £# video_mem_size BEIMEE S ERTBEN K, BF NPU SEREFER.
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2.3.2 vip_create_network

o K B & BY: vip_status_e vip_create_network(IN const void data, IN vip_uint32_t
size_of_data, IN vip_enum type, OUT vip_network network)

o IhEEHER: RIBENNINBG XH, HITEIEML,

o BHNBA: data, NBG XHE&R NBG I HX; size_of data, NBG BIK/)\; type, NBG
XFHIIRENS T, &% vip_create_network_type_e; network, REIFIMLEAWH, KKATIRE
VIP_NULL,

e BREIE: VIP_SUCCESS, BIEMLEMIN; Hih, KK

o HithifiBA:

1. B%E (NPU_BREBE i) TEai-sdk/example/vpm_runIREX vpm_run JRES, B M memory. flash.
file JREX NBG X4 BIIZWLEN S E 1D,

2.3.3 vip_prepare_network

ERERIERY . vip_status_e vip_prepare_network(IN vip_network network)
IhaehaR . EFMIVEMENACE, HITIEITRIFES.

S¥HBA: network, MLRAITRS

IB[E{E: VIP_SUCCESS, &ML, Hitl, KK

Hithiziea:

[

.t AP BB FEHSBSZREDEENE, BIEEABRNELFREEHSEHAX (command
buffer) H¥Jap<HIT1E1E,
2. vip_set_networkOTE Ltk API BTIEA A, #HITNEEE.

2.3.4 vip_set_input/output

B EEBY: vip_status_e vip_set_input/output(IN vip_network network, IN vip_uint32_t in-
dex, IN vip_buffer input/output)

Dhaehaik: MEMSHEN/MEE X,

SIBA: network, MLEAHH; index, MENBN/HEHZES]; input/output, MLERYE
NHEHEARX,

IB[E{E: VIP_SUCCESS, #PEWN/MEEAXET; Hith, KK

o HfthijBA:

1. BEmN/HH buffer BY, IREH=EIE command buffer,
2. AIES AL API BTN /fiH buffers
3. ETEvip_prepare_network()3Z [ Z f5IE Ao
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4. B R Mviprunnework(E DA R Z A EL B EE RN B N/ L buffer, T M IR 58
VIP_ERROR_MISSING_INPUT_OUTPUT,

2.3.5 vip_run_network

o ER¥REBY: vip_status_e vip_run_network(IN vip_network network)
o IhaeHaiR: RITTTNEES, FRIETTNE.

o SERBA: network, MLEAIIRK,

o iR[BI{E: VIP_SUCCESS, =1TMLEMIN;, Hi, KK

o HithifiBA:

NPU B HITEERXMNESFRESMARIES,

%ﬁ%x%ﬁ#*ﬂ%ﬁ%ﬁﬁﬁtﬁﬁﬂﬁ@jk%ﬁ, iﬁ@ﬁﬁvip_trigger_network()*ﬂvip_wait_network()o

B BEMEMAcR, %@ﬁavip_set_network()o

BERELWL APl R ZBAEZHPEE XN | N L buffer, & Nk &
VIP_ERROR_MISSING_INPUT_OUTPUT,

Hw =

2.3.6 vip_finish_network

EREXREBY: vip_statds_e vip_finish_network(IN vip_network network)
haeiR . BRUESITFHIMERIR,

SHRBA: network, MZEEIM.

IBEI{E: VIP_SUCCESS, BHMMEZEREMRIN; Hith, KK

H{thizieA:

[

. ’—3vip_prepare_network()%yﬂ'}f‘zmo
 ANEMEAEERR AR, NRMNEER, FEEAL AP, EAEERNEZIEEFEN,

No

2.3.7 vip_destroy_network

ERENREY : vip_status_e vip_destroy_network(IN vip_network network)
DhaeaiR: SHRME, BMDECLZMERIERXZ R,

BEIRBA: network, MLRAITR,

IRENE: VIP_SUCCESS, fHEEWEI;, Hth, KK

2.3.8 vip_destroy

o EHFFEERL: vip_status_e vip_destroy(void)
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o IhaEHR: KIEIRTHIER, BRip_init)IERMEIR, HXHF NPU B4,

o BHRA: T

o B[E|{H: VIP_SUCCESS, #%mIh, Hfth, KK

o HfthiiBA:

1. vip_destroy(\FI I B EEEILEvip_init)BVERE, RBFE—Mip_int(BAM&RE—Tvip_destroy( T = H
ERITER, MizENEMBARASMANIBLEHES.
2. ITIL API [, EIRBMEREM API ZE1FE ST Bvip_init)o

2.3.9 vip_create_buffer()

EREXEEY : vip_status_e vip_create_buffer(IN vip_buffer_create_params_t create_param, IN
vip_uint32_t size_of_param, OUT vip_buffer buffer);

IhEEHER: SIE4FEA/NE NPU B buffero

SHABA: create_param, SEEMIK; size_of_param, SEBIA; buffer, iR[EH buffer
AR, KMBYIRE] VIP_NULL,

iBE{E: VIP_SUCCESS, €l buffer BTy, Hfth, KK

o HithifiBa:

1. bufferd, 17, YK batchigX padding

2.3.10 vip_destroy_buffer()

ERENEEY . vip_status_e vip_destroy_buffer(IN vip_buffer buffer);
ThaehaiR . $HE NPURY buffers FREBIZA 7o

SERBA: buffer, A,

REI{E: VIP_SUCCESS, $H&R buffer piZh; Hfth, KK

2.3.11 vip_map_buffer()

EERIERY . void * vip_map_buffer(IN vip_buffer buffer);
IhgefEiR: BRATIEM NPU buffer BYEINtblL, RN AEEER.
S¥REA: buffer, w1,

BENE: AR EIHIEAEE
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2.3.12 vip_unmap_buffer()

ERELIRBY: vip_status_e vip_unmap_buffer(IN vip_buffer buffer);
IhaeEiR: BUEBRSY NPU buffer BYE XL,

BHGRBA: buffer, AR,

iR[EE: VIP_SUCCESS, BUHBRGTRLIN; Hfth, KK

2.3.13 vip_query_input/output()

o HHERIRERY: vip_status_e vip_query_input(IN vip_network network, IN vip_uint32_t index, IN
vip_enum property, OUT void *value);

o IhEEHR: TIHIEEMLERVMN/IHE S

o BEHEA: network, MLEAIR; index, MLV N/t HBIES]; property, 15 8 %K8;

value, R[EIHEEHIEE,

IBENE: VIP_SUCCESS, REVEEmIN; Hh, KK

o HithifiBA:

1. property &% ip_buffer_property_eo

2.4 SMiEO%EA
2.4.1 MKZIEXZEO WA

2.4.1.1 vip_set_network()

o ERFNEBY: vip_status_evip_set_network(IN vip_network network, IN vip_enum property, IN
void *value);

o DhEEHER: FCEML, HIUMERMER.

SBHGRBA: network, MLEEI; property, EEEZXE; value, ILBEMEKE

IBEME: VIP_SUCCESS, EEEWLEMTY; Hith, KK

2.4.1.2 vip_trigger_network()

BEXEEY . vip_status_e vip_trigger_network(IN vip_network network);
Dhaehaik: RXIBITNENES, FRIBITNE, BARER NPU BHHRITEARIZEDLRER

=
I1CNO

BEIHBA: network, MLRAITR,
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o JR[EIH: VIP_SUCCESS, 13ZFESAIh; Hith, KK
o EfthiEA:

NPU B HITEERXMNESFREMARIES,

'Uﬁﬁﬁvip_wait_network()iﬁ*liﬁ%ﬁL)Uﬁ_lﬁo

EHBEEFHNITEMAIRME], iﬁ@ﬁﬁvip_run_network()o

FIR BN AR, 1ﬁ%’ﬁ}fﬁvip_set_network()o

MBEERELWL APl R ZAEZHPBEE XN N buffer, & N kK 5
VIP_ERROR_MISSING_INPUT_OUTPUT,

ok wndE

2.4.1.3 vip_wait_network()

o EREXRAY: vip_status_e vip_wait_network(IN vip_network network);
o INREHEIR: F4F VIP B FTERIEE MASRVHEIE,

o BEGREA: network, MLEEW,

e JR[E{E: VIP_SUCCESS, RRMESMIN;, Hit, KK

2.4.1.4 vip_dup_network()

o ERFEERY: vip_status_e vip.dup_network(IN const void data, IN vip_uint32_t size_of_data,
IN vip_dup_network_type_e . type, 'IN" vip_network network, OUT vip_network
dup_network);

o IhiehaiR: SHIIEMEME <& AKX LIBIZEMLE,
o B¥HBA: data, NBG XHEEEH NBG W& HX; size_of data, NBG BYK/]; type, NBG

XHRIIREXAE; network, BT EFINREIEMLE; dup_network, REIFIRML IR, KKES
IR[E VIP_NULL,

o IR[EIE: VIP_SUCCESS, BIEWLZZmMT; Hith, KK
o H{thi5iAA:

1. MERE (NE) BH=ZW, BFRREEN.
2. MREHNBIMENIEER, BEREHRFEIRAIMNES,
3. BF (wu_gRRE FarEm BN (HENE) — TN EHITER,
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2.4.2 buffer 212335 EE

2.4.2.1 vip_create_buffer_from_handle()

e K #H ® B vip_status_e vip_create_buffer_from_handle(IN const
vip_buffer_create_params_t create_param, IN const vip_ptr handle_logical, IN vip_uint32_t
handle_size, OUT vip_buffer buffer);

o IhaEHHAR: RIFDIREIE NPU BY buffer, SCHIREMRKEXRIIERIIUEBRET ZIFTEIFE buffer,

o BYRBA: create_param, BELEMIAE; handle_logical, IRMELAFEIE buffer BUithiE; han-
dle_size, A/)\, EX 64bytes X357%F; buffer, iR[EIAY buffer A#E, KMEHRE] VIP_NULL,

o B[E{E: VIP_SUCCESS, €l buffer I8, Hfh, KK

o HfthifiBA:

1. It API, £ NPUMMU, &N, APIiX[E] VIP_ERROR_FAILURE,
2. buffer X/Jv, Z3K 64bytes X175,

2.4.2.2 vip_create_buffer_from_physical()

e B ¥ E B vip status_e vip_create_buffer_from_physical(IN const
vip_buffer_create{params_t. create_param, IN“const vip_address_t physical_table, IN
const vip_uint32_t size_table, IN vip_uint32. t physical_num, OUT vip_buffer buffer);

o IhaEiAR: RIEFETVMIEAFHILLCIE NPU B9 buffer,

o &R BA: create_param, = 4 19 {K; physical_table, & & %12 W 77 ith 1k B9 K;
size_table, B&REMRA/NWIRE; physical_num, BEBAERNEHE, BEELNENR
1; buffer, iR[EIA buffer G4K, KMAHRE VIP_NULL,

o B[E{H: VIP_SUCCESS, €l buffer mIh; Hfh, XK

o HithifiBA:

1. EBEEAFR, B—1RERTE 64bytes 3175,

2.4.2.3 vip_create_buffer_from_fd()

o E¥ERY: vip_status_e vip_create_buffer_from_fd(IN const vip_buffer_create_params_t
create_param, IN vip_uint32_t fd, IN vip_uint32_t memory_size, OUT vip_buffer buffer);

o IhEEHER: RHE DMA buffer 83 NPU B9 buffer, SZ/uim4IEsiitiRss 2 A0 buffer,

o BIREA: create_param, SEEEMA; fd, DMA buffer B9A1H; memory_size, REKX/N,
3R 64bytes 317F; buffer, R[EIRY buffer &H, KMATIRE VIP_NULL,

o IBEE: VIP_SUCCESS, €l buffer jiTh; Hfth, KK

o HfthifBA:
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1. Itt API fGERTF Linux #1 Android,
2. BE (nu_nmE Fxem B (SEIAR) —THNE#HITER,

2.4.2.4 vip_create_buffer_cache()

R ¥4 R BY: vip_status_e vip_create_buffer_cache(IN vip_buffer_create_params_t cre-

ate_param, IN vip_uint32_t size_of_param, OUT vip_buffer buffer);

o IhaEHiR: RIE buffer SEEF malloc IEABRIF=E] (7 cache, LUK 64bytes X45%) , HfE
F8 vip_create_buffer_from_handle() #el buffer R B EER.

o BEHEA: create_param, SEEEMIK; size_of_param, BEHIA/)N; buffer, iREIR buffer
BItR, KMBYIRE] VIP_NULL,

o JB[E{H: VIP_SUCCESS, gl buffer BIh; Hfth, XK

o HithifiBa:

1. It API7E 1.13.0 hRA R A L7 318,

2.5 R[O{E$FIxE5 iR A

REE IR E X 90 SRR

L) BIRIFE

VIP_SUCGESS( 0) HATRTH

VIP_ERROR TIMEOUT(-1) NPU #BBY, BIAE NPU E1ERAL
VIP_ERROR_I0(-2) 10 #EX 5512
VIP_ERROR_INVALID_ARGUMENTS(-3) BHTLN
VIP_ERROR_NOT..SUPPORTED(-4) KL HETHAE
VIP_ERROR_OUT_OF_RESOURCE(-5) BERE
VIP_ERROR_OUT_OF_MEMORY(-6) HNERE
VIP_ERROR_INVALID_NETWORK(-7) NBG T34

VIP_ERROR_MISSING_INPUT_OUTPUT(-8) REGPER VN R buffer
VIP_ERROR_NETWORK_NOT_PREPARED(-9) MR EFLF
VIP_ERROR_NETWORK_INCOMPATIBLE(-10) NBG X5 Z#i NPU BE{FhR AR ULED

VIP_ERROR_FAILURE(-11) U=
VIP_ERROR_POWER_OFF(-12) NPU BE4IfTER
VIP_ERROR_POWER_STOP(-13) NPU BiiF
VIP_ERROR_RECOVERY(-14) NPU fEHEEEFME
VIP_ERROR_CANCELED(-15) LS AR HGH
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ETF VIPLite APl 3Y&ERIEEER API, EFHRIEFF %, ¥ Ilai-sdk/examples/libawnn_vipliteo API EBAZ0
T

awnn_init()

o EEREA!: void awnn_init();

o INEEHER: ¥tAL, BSPMNAHERFEA 1R, BASHITE heap AFEA/N
o B T

o IREIH: T

awnn_uninit()

EEREEL : void awnn_uninit();

IhaeR . DM, RIFHIZIR Ao A A NPU BYIEHE
SEIRA: T

BRENE: T

awnn_create()

EEEE . Awnn_Context_t awnn_create(const char nbg);
IhREHER : 3BT nbg XXHRIEMLEIES!, iR[E] Awnn_Context_t 35t
S¥A: nbg, NBG

RENE: FHEIENERIXINE SISt

awnn_destroy()

o EREXRERE: void awnn_destroy(Awnn_Context_t *context);
o IHEERAR: £52% Awnn_Context_t IEERIMLEK

o BENHBA: context, IBEMEITMAIE S

o IR[EIH: T

awnn_set_input_buffers()

o HHEERY: void awnn_set_input_buffers(Awnn_Context_t *context, void **input_buffers);
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o IhEEHER: KB buffer
o SERBA: context, FEEMBNNHES;
o IREI{E: T

awnn_get_output_buffers()

o ERENRE: float **awnn_get_output_buffers(Awnn_Context_t *context);
o IDhagdER: IKEVEH buffer

o BRBA: context, IBEMLEXIMAIER

o EBEIH: Hit buffer B9EE

awnn_get_output_buffer()

EREXERY . void awnn_get_output_buffer(Awnn_Context_t info, int i);
IhaetEiR: FRENEWE buffer

SHWBA: info, IBEMEBHNES; i, kil buffer WE3]

RE{E: T

awnn_run()

ERIERREEY : voidawnn_run(Awnn_Context_t™context);
IheeiR : 3=1T Awnn_Context_t 15 ERIMLE
SESBA: context, IBEMLEITMENER

BENE: T

awnn_dump_io()

o EHHEIERY: void awnn_dump_io(Awnn_Context_t context, const char path);
o IhaEHEAR: dump HMLER tensor

o BEREA: context, IBEMLITNMES; path, REFERR

o IRME: T
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