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NNAdapter API

- EX
- HBRFEE. ZREFR—LTINEE. REREN, mENEN. FUTEF—FRS C ZOHRRY API, rIsCIR (&R SHEIEESRT /RS,

. IEESK

- IREEHE
OEREEANEE | BFEREEWNR. | BB, INE-REEF HAL ERAE |, LIRSS RBREFIVR .
NNAdapterDevice_acquire, NNAdapterDevice_release, NNAdapterDevice_getName, NNAdapterDevice_getVendor,
NNAdapterDevice_getType, NNAdapterDevice_getVersion

- ERES—LTVEE
BIESHRER NIRRT LT , B Key-value ZENSIUABMREEEIRTIZT. BREMFIRITESE.
NNAdapterContext_create, NNAdapterContext_destroy

- REHK

- NS SHIRERPRBEIRIARGE | @ 5IRETLAN. F—h9 NNAdapter 8 Model f9FR/EIFRIX , EEETIUT APLSHHIBESRAIMERIbIET .

SKEXISELL /9 NNAdapter RIR{FRF Operation F1#2{F#{ Operand,
NNAdapterModel_create, NNAdapterModel_destroy, NNAdapterModel_finish, NNAdapterModel_addOperand,
NNAdapterModel_setOperandValue, NNAdapterModel_getOperandType, NNAdapterModel_addOperation,
NNAdapterModel_identifylnputsAndOutputs

- RBURIEANAERL,
E T CIZAOEERIRLE |, @I97E HAL EETER 7 SDK sL NNAdapter #AHhEIRIAE Bimg SR IEHEER,
NNAdapterCompilation_create, NNAdapterCompilation_destroy, NNAdapterCompilation_finish,
NNAdapterCompilation_querylnputsAndOutputs

- IRBHAT

- BEPVTITRIES)  iRERA. Wl FITERKREEEREERRELSHEEESR,

NNAdapterExecution_create, NNAdapterExecution_destroy, NNAdapterExecution_setInput, NNAdapterExecution_setOutput,
NNAdapterExecution_compute
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NNAdapter Operators
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-
- WITNENXT MZETE=EMEREERT ADD] RUEARIIRE. WMN/MmbRFErIR | HPRN/ MR RFrIEe— MR PEEETRIERE
MHIIRFFLERE .
typedef enum {
/*'k

* Performs element-wise binary addition(with Numpy-style broadcasting
* https://numpy.org/doc/stable/user/basics.broadcasting.html).

* Inputs:

**0: input0, A NNADAPTER_TENSOR_FLOAT32,

* NNADAPTER_TENSOR_QUANT_INT8_SYMM_PER_LAYER tensor.

** 1: inputl, A tensor with the same type as input0.

* * 2. fuse_code, A NNADAPTER_INT32 scalar, specifies the activation to the

* result, must be one of NNAdapterFuseCode values.
*

* Outputs:

** 0: output, The result with the same type as two inputs.
*

* Available since version 1.
*

NNADAPTER _ADD = 0,

} NNAdapterOperationCode;

*82 NNAdapter EFENX &% nnadapter.h
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NNAdapter HAL

- EX
- NEREEEETS | [ Runtime IRMEFE—AVIEEIGIEHED , NNAdapter 7£ Runtime #1 |7 SDK 283 T HAL SRR | ©ERH
BT C SIS —IREEOEA, RE, BEERERFFRRERASEIREENK.

typedef struct Hint { typedef struct Model {
void* handler; std:list<Operand> operands;
void (*deleter)(void** handler); std:list<Operation> operations;
} Hint; std::vector<Operand*> input_operands;
std::vector<Operand*> output_operands;
typedef struct Operand { } Model;
NNAdapterOperandType type;
void* buffer; typedef struct Device {
uint32_t length; // Properties
Hint hintsf]NNADAPTER_MAX_SIZE_OF_HINTS]; const char* name;
} Operand; const char* vendor;
NNAdapterDeviceType type;
typedef struct Argument { int32_t version;
int index; // Interfaces
void* memory; int (*open_device)(void** device);
void* (*access)(void* memory, NNAdapterOperandType* type); void (*close_device)(void* device);
} Argument; int (*create_context)(void* device, const char* properties, void** context);
void (*destroy_context)(void* context);
typedef struct Operation { int (*create_program)(void* context, Model* model, Cache* cache, void** program);
NNAdapterOperationType type; void (*destroy_program)(void* program);
std::vector<Operand*> input_operands; int (*execute_program)(void* program, uint32_t input_count, Argument* input_arguments,
std::vector<Operand*> output_operands; uint32_t output_count, Argument* output_arguments);
} Operation; } Device;
typedef struct Cache {
* . —_— . NP — \
et i R HAL EAISCIRDETS Device KAISLAULANITTE

std::vector<NNAdapterOperandType> input_types;
std::vector<NNAdapterOperandType> output_types;
std::vector<uint8_t> buffer;

} Cache;

*82% NNAdapter HAL f9EX A &% types.h



https://github.com/PaddlePaddle/Paddle-Lite/blob/develop/lite/backends/nnadapter/nnadapter/include/nnadapter/core/types.h

NNAdapter HAL

_attribute__ ((visibility("default"))) nnadapter::driver::Device huawei_ascend_npu= {

) (AR HAL )

.name = "huawei_ascend_npu",

.vendor = "Huawei",

type = NNADAPTER_ACCELERATOR,

.version =1,

.open_device = nnadapter:huawei_ascend_npu::OpenDevice,
.close_device = nnadapter:huawei_ascend_npu::CloseDevice,
.create_context = nnadapter:huawei_ascend_npu:CreateContext,
.destroy_context = nnadapter:huawei_ascend_npu:DestroyContext,
.create_program = nnadapter:huawei_ascend_npu::CreateProgram,
.destroy_program = nnadapter:huawei_ascend_npu::DestroyProgram,
.execute_program = nnadapter:huawei_ascend_npu::ExecuteProgram,

Paddle Lite
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https://github.com/PaddlePaddle/Paddle-Lite/blob/develop/lite/backends/nnadapter/nnadapter/driver/huawei_ascend_npu/driver.cc

Paddle Lite 5 NNAdapter FrigavizE

- HRIRE
bool check_nnadapter_device_name(const std::string& nnadapter_device_name)
- IREIRT
void set_nnadapter_device_names(const std::vector<std:string>& nnadapter_device_names)
o ETF key-value AIREIRTF S, BRERESFSH
void set_nnadapter_context_properties(const std::string& nnadapter_context_properties)
- IRERBEFER
void set_nnadapter_model_cache_dir(const std::string& nnadapter_model_cache_dir)
void set_nnadapter_model_cache_buffers(const std::string& key, const std::.vector<char>& buffer)
« i8E dynamic shape 58
void set_nnadapter_dynamic_shape_info(const std::map<std::string, std::vector<std::vector<int64_t>>>&
nnadapter_dynamic_shape_info)
- REBENTFEXISEREER
void set_nnadapter_subgraph_partition_config_path(const std::string& subgraph_partition_config_path)
- void set_nnadapter_subgraph_partition_config_buffer(const std::string& subgraph_partition_config_buffer)
- REBENREGREREER
void set_nnadapter_mixed_precision_quantization_config_path(const std::string& mixed_precision_quantization_config_path)
void set_nnadapter_mixed_precision_quantization_config_buffer(const std::string&mixed_precision_quantization_config_buffer)
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https://github.com/PaddlePaddle/Paddle-Lite/pull/7766
https://github.com/PaddlePaddle/Paddle-Lite/pull/7764

fIR1 . Siem (EEE. 4P L ) BIRIEL

TEECRA HEIH PN
mPaddle Lite mTensorFlow Lite mMindSpore Lite mTengine Lite mMNN ®mTNN = MACE
. . . . Tengine
Paddle Lite TensorFlow Lite MindSpore Lite Lite/MNN/TNN/MACE

Device 8} Backend

BMEREE (17

NNAdapter API
‘ NNAPI
NNAdapter Runtime Android NNAPI

NNAdapter HAL Android NN Runtime

Android NN HAL

oSO P N W b~ U1 O

mPaddle Lite mTensorFlow Lite mMindSpore Lite mTengine Lite mMNN ®mTNN mMACE

140 @ Paddle2NNAdapter t&thETF NNAdapter AP IZHAVRE ST RIS
120 AR, WEAITEEO | 337 Paddle Lite FUREL, E7F. 3KEZ) NNAdapter AY%%
1 #a , JHT Paddle Lite HEZEZFIEF AR ERAVEND , R 7 HAL E&T

00 SMOIBELTE | RATHEE HAL BRI RUEHFRA,

80

A @ Android NNAPI 124t 725l NNAdapter API f9trEEREO |, EHRY ,

TFLite2NNAPI #&Etrth#2%]5 Paddle2NNAdapter Z£URIYER , {318 Android
40 NN HAL EgeisFEIAEhRAEY TFLite .
20
I - =l ] -

TEZRACHEE (17

PEREUE ¢ https://qithub.com/PaddlePaddle/Paddle-Lite/issues/8342



https://github.com/PaddlePaddle/Paddle-Lite/issues/8342
https://github.com/PaddlePaddle/Paddle-Lite/tree/develop/lite/kernels/nnadapter/converter
https://github.com/PaddlePaddle/Paddle-Lite/blob/44afeedf15d52a654728bb165fd2315fbd647150/lite/backends/nnadapter/nnadapter/nnadapter.h
https://github.com/tensorflow/tensorflow/blob/888bab7b91387f79344c81c6611984867c97ccd5/tensorflow/lite/delegates/nnapi/nnapi_delegate.cc
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https://paddle-lite.readthedocs.io/zh/latest/develop_guides/nnadapter.html
https://www.tensorflow.org/lite/performance/implementing_delegate
https://www.mindspore.cn/lite/docs/zh-CN/master/use/delegate.html
https://tengine-docs.readthedocs.io/zh_CN/latest/develop_guides/add_hardware.html
https://www.yuque.com/mnn/cn/customize_backend
https://paddle-lite.readthedocs.io/zh/latest/demo_guides/huawei_kirin_npu.html
https://www.tensorflow.org/lite/performance/hexagon_delegate
https://www.mindspore.cn/lite/docs/zh-CN/master/use/npu_info.html
https://github.com/OAID/Tengine/blob/tengine-lite/doc/docs_zh/source_compile/compile_timvx.md
https://www.yuque.com/mnn/cn/xfs77m

