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CHAPTER 2

BModel

2.1 BModel

2.1.1 BModel 448

bmodel J& [ [ 55 AE TR 5 27 > Ak PR g 1) TR J3E Ao 28 () 5 A TR SC A o sl i 2R o i3 e T 2L
(41 bmnetc/bmnett ) £, WEF—PNESANMKANSHEL, WAk HEEE. HAE
runtime BB AR SOOI B A .

% stage bmodel 1B :

bmodel H stage 52 HZF input shape 43 5|41 H bmodel, #R)J5H tpu model
FZ 1~ bmodel &I F|— & B —4> bmodel, T H [ & #)4E > bmodel &
—~ stage. stage num FLiEF8 A IR bmodel M. KA A IR bmodel 1)
stage_num=1. YPAFEF shape iz TR, bmruntime £ H A 4 [F 5 A
shape 1 bmodel 147,

WS Ve LA A4 A shape &9F, Al DARTHEFTRCR, FHSLBlshESiatriaL
gy HILA [1,3,200,200], [2,3,200,200] #9%m A G H P4 bmodel, #7152
FransReA [2,3,200,200] s Aizfr, W< 30K [2,3,200,200] 9954~ bmodel jz47

1] A4 BIPA [1,3,200,200], [1,3,100,100] [ %5 A Zi% H 4 bmodel, k%] 37 4%
200x200 A1 100x100 % A FfEz

#2S bmodel $EHA

L. i bmodel FRAFAYIZE i BT B M N BIIE 2 SRR THAER S, R AL PRER AT
PAEBHEBOZ R T HAERE 2, HKRIT, IR e

2. S bmodel HIATI, A A KNI AN Gt 13 i £ R/ ] o




CHAPTER 2. BMODEL

3. TS OMBEE, T sdk T4t R AR ALE F e AE IHMLgs FasdT, AHE
# firmware ML, TR 2B R, AR ERIEEN 255w, (HAFRE U
TRBE2A S AL HES N R meu 2 55 FHEHIS S, WHF. nms, where, detect_out
XEZHIZF R ZWNE T, ZR 20 MM, HEhAS 88 R E R sdk
BRI IS 2 s SR, AP RIHLEEHT firmware, PARIE sdk Al runtime
—88. ("JPAEI tpu_model —info xx.bmodel F)%iH 2 HIWr, LnH 2 static H
subnet number & 1 i}, J24EERSM L, EART] L tpu model i fETY).

4. R AR shape FUAT [ E B HUKLASOL, ATABEH B2 stage bmodel ik
IS HRRCR .

A bmodel PiHH :

L. 3 bmodel fRAFARENR TSR E , HAREEAERE M ME Lisfr. &
FRIE A T AL AR TR meu BRI S AL, UEAT shape K dtype HfEHE, 1T
VEAR SRR IIEE, Hos TR LS bmodel fiiZE.

2. 7€ bm168x -5 AT, fEFFTIF icache, HNLaTTHAE

3. fmiht, it shapes ZEOR$EE CHFM K shape., FESLPRsfThy, BT c 4k, HAth
Ae¥ SRR AZ . M AE R AS shape 1L 2, FIEHIESHwmIE, HWHEEHZ stage
bmodel Rz,

4. F17% bmodel i TARUESEATY RPAKFZ, SFRIEHT sdk 19 runtime GEIZ1TIHMRAS
sdk ZaiFHZhES bmodel. AW sdk JERIFL, PRUEPIE A —EL.

2.1.2 tpu_model {8
#id tpu_model T.H, WPAEFH bmodel XS EE R, TTLAKLZ ML bmodel 43,
ZANA ) bmodel, A PLRFZ AR 45 bmodel &7 A—4> bmodel,
H B SCREPAR /S A ¥
1. HEFEEZEEL (WRHEH)

tpu model --info xxx.bmodel

b E RN

bmodel version: B.2.2 # bmodel i # X A5
chip: BM1684 # R AR
create time: Mon Apr 11 13:37:45 2024 # R Z i8]

&, WRAZA net, 2% F0H%

net 0: [informer frozen graph| static # [ % % %7 A informer frozen graph, #
static XA W% (BU#AS M%), R T dynamic, 7 3h %% M %

———————————— # stage 2% &, WRENWNEH £ stage, 27 %

81

stage 0, core_num: x # F— stage 5 BAFnxt fL gy 2 S A 2%
core ¥ &

subnet number: 41 4 % stage T EAM, BARBEATAH,
\ N v— - S A N

(R IgkEr)
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(kb 7T)

# kD AR
input: x 1, [1, 600, 9], float32, scale: 1 # #r A\ fr 5 20 LAk, k. E{LE) scale (A
input: x_ 3, [1, 600, 9], float32, scale: 1
input: x, [1, 500, 9], float32, scale: 1
input: x_ 2, [1, 500, 9], float32, scale: 1
output: Identity, [1, 400, 7], float32, scale: 1

device mem size: 942757216 (coeff: 141710112, instruct: 12291552, runtime: 788755552)..
o # PBRBEREXINEELAFEAKI (UL byte HEM), HXA: BEANF
AN (FEAFRAD, HLEAFARAN, BARHEEAFERAN)

host mem size: 8492192 (coeff: 32, runtime: 8492160) # 77 £ 4l E i 77 & F1E 0 (DL
byte HBAr), BAKN: BEAAFAD (FEAFARD, BTHKEANFAD)

2. BRTHSHIEL
tpu model --print xxx.bmodel

3. i

tpu model --extract xxx.bmodel

F— M EEZANMAEZFh stage #Y bmodel 73 i iU 5 — A 45 A — 1> stage
44~ bmodel, ) f# i K Y bmodel % i net 5 Hl stage ¥'5, fyf N
bm_net0 stage0.bmodel. bm_netl stage0.bmodel 5555,

4. HIF
tpu_model --combine a.bmodel b.bmodel c.bmodel -o abc.bmodel

FFZ2 4> bmodel FFi—1 bmodel, -o M T4t b4, WREAfE, W
BRiNf 44~ compilation.bmodel,

24~ bmodel )5
AN[F] net_name [ bmodel G, #1102 HRHE net_name FEEEXT IV (1) 25 i
TR
FHIA net_name 1) bmodel &3, £ {#i% net_name [ %% 0] PASZ R Fh
stage(M L2 L FEAF K input shape). 2 10 St H P AR shape, FEi%

AR ZA stage FPHE . T ISM4E, B LUk shape SEAILHLAY stage;
XTENEML:, E LRI stage.

BRI [7]—A-FI45 net_name, fiiff] combine i, ZORERRHSHTE, A2
SO, AR net_name PSR IFMIZIEH 1K) combine.,

5. AJFIcHk
tpu model --combine dir a_dir b_dir ¢_dir -o abc_ dir

] combine THEEZEML, ANFEAE, ZIIBERR T A bmodel 41, B2&H AT
A S BASTRI BRAL A I, ST A b R £ B i A AR
B =44 input_ref data.dat, output ref data.dat, compilation.bmodel.

6. S kR B
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CHAPTER 2. BMODEL

tpu model --dump xxx.bmodel start offset byte size out file

HF bmodel i —HFHIEHE AR — A SCb .l print TIEEW] AEE Irg i
TR [start, size], X ILALRY) start offset il byte size.
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BMRuntime

3.1 BMRuntime

BMRuntime fFiZH BMCompiler #)ZmiF 44 ((bmodel), 3Kzl HAE G242 AL FRES
7. BMRuntime [f] ] AL T EERE D, BT 0P BHEEY:, HmmanT:
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NRERF

BMRT _TF
‘ (PYTHON)

DRIVER

BMRuntime £ C #1 C++ Pif#H; 540N THeAE LR, RE—ED, B4R
AR B R P AR

ARFATP R D BONEC R AR D, A BRSO (MR BT IR, THLAE
AR T DASRSEAE T IAT) , SFRE A

AFATSY 4 AR
- BMLIB $11: T ##&%H, AET BMRuntime, {HFEEAMA, AN
- C#0: BMRuntime ) C iEF#M
- C++ #1: BMRuntime ) C++ iEFH#O

Copyright © SOPHGO 8



CHAPTER 3. BMRUNTIME

ZatEmAE: AWM CEnEcE Cr+ BNy T2 Lg%t

3.1.1 BMLIB Interface

BMLIB #1102 CiEs# 0, XMW ESL 3 E bmlib_runtime.h, X[ lib FE2A libbmlib.so
BMLIB # 0T R&EH, RS NIFEHL
BMLIB #: 0RZ , X B AT 2 B 10 .

Device

bm_dev_request

/* [out] handle
* [in] devid
*/

bm status t bm dev request(bm handle t *handle, int devid);

AT ER— s, 52058 A0 handle, HABBLAHE T (bm_xoooe 8521, #FHEHEX
> s GILE

Hrp devid R4S, 78 PCIE BT, fF7E 2 & I ] A T BT I IR %4 7E SoC
BiR, iEdEEN 0.

2 3EsR I}, 3RE BM_SUCCESS; 75 3% [a] o fth A 1555

bm_dev free

/* [out] handle
*

void bm_ dev free(bm handle t handle);

TR — 5. BE N AR R — g, BRI A%
HHSZT:

// start program

bm handle t bm handle;

bm dev request(&bm handle, 0);
// do things here

// end of program

bm dev free(bm handle);

Copyright © SOPHGO 9




CHAPTER 3. BMRUNTIME

Device Memory

bm_malloc device byte

/* [in] handle

* [out] pmem

* [in] size

*/

bm status t bm malloc device byte(bm handle t handle, bm device mem t *pmem,
unsigned int size);

HiET8 € K/ device mem, size A device mem [ KN,
g I, 3R [a] BM SUCCESS; 75 I3 [m] Hft At 505 .

bm_free device

/* [in] handle
* [out] mem
*/

void bm_free device(bm handle t handle, bm device mem t mem);

Rl device mem. LA HIEY) device mem, ASFEH () HHEH F5 ZEREL .
FHSZUT:

// alloc 4096 bytes device mem

bm device mem t mem;

bm status t status = bm malloc device byte(bm handle, &mem, 4096);
assert(status == BM_ SUCCESS);

// do things here

// if mem will not use any more, free it

bm free device(bm handle, mem);

bm_mem get device size

// [in] mem
unsigned int bm mem get device size(struct bm mem desc mem);

53 device mem R/, PAFAT KA.

Copyright © SOPHGO
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bm_memcpy s2d

FHHERFNAT EREEETS V3] device mem. RFENAFH void 154157, device mem fh

bm device mem t ZBHIFEE.
FEULET, 3RE BM_ SUCCESS; 7513 8] 4 50
MRS DL AR, A AR =

/] ¥ # A /N2 device mem #y AN, WM src Fia# N
/* [in] handle

* [out] dst
* [in] src
*/

bm status t bm memcpy s2d(bm_ handle t handle, bm device mem t dst, void *src);

/[ size 35 & 4% UM F 0 AN, W src #y offset ff %5 7 4 45 L

/* [in] handle

* [out] dst

* [in] src

* [in] size

* [in] offset

*/

bm status t bm memcpy s2d partial offset(bm handle t handle, bm device mem t dst,
void *src, unsigned int size,
unsigned int offset);

/] size # I FH KA, W src T

/* [in] handle

* [out] dst

* [in] src

* [in] size

*/

bm status t bm memcpy s2d partial(bm handle t handle, bm device mem t dst,
void *src, unsigned int size);

bm_memcpy d2s

F device mem HHEHESE DB RGENAT: ¥ OUED), i&F BM_SUCCESS; 15 ik [a] Hit
FE IR .

ZENTEH void $84H45 %, device mem [} bm  device mem t 2HIFEE.
FRAEEE DL I wAS , A AT = Fh:

/] ¥ 0L # kK /N device mem A /N, M device mem #y 0 fg# FF 444 I
/* [in] handle

* [out] dst

* [in] src

Copyright © SOPHGO 11
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*/

bm status t bm memcpy d2s(bm handle t handle, void *dst, bm device mem t src);

// size 452 # DL i 73 K/IN, M device mem #j offset % 7 4h+% I

/* [in] handle

* [out] dst

* [in] src

* [in] size

* [in] offset

*/

bm status t bm memcpy d2s partial offset(bm handle t handle, void *dst,
bm device mem t src, unsigned int size,
unsigned int offset);

|/ size 45 7€ # I8 % % /N, M device mem # 0 i L B JF H 4 Il

/* [in] handle

* [out] dst

* [in] src

* [in] size

*/

bm status t bm memcpy d2s partial(bm handle t handle, void *dst,
bm device mem t src, unsigned int size);

bm_memcpy d2d

/* [in] handle

* [out] dst

* [in] dst offset

* [in] src

* [in] src offset

* [in] len

*/

bm status t bm memcpy d2d(bm handle t handle, bm device mem t dst, int dst offset,
bm device mem t src, int src_ offset, int len);

KR M —1 device mem $% U1 21|55 —> device mem.
dst_offset 457 H xS, src_offset $i5 @AM, len $5E 5 IR/,
FEMTERL: len 2 DA dword SRR, HEANEEFE DL 1024 577, W len FRE45E N 1024 /4=256.

Copyright © SOPHGO 12
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Device Memory Mmap

NN D, BAETE SoC AR 78 SoC |, R NAFEF Device Memory AR SE R
AR P @,ﬁ\iﬁﬁﬂz DDR FHJNFE.

] PAiE T mmap, 15| Device Memory [ REfIHLIE, AT A DARE Y. FH RS P B35 7]

FeMER: NPU 1517 Device Memory, & HI%ZVjl DDR, ¥ L1 cache; 1MW HFEF 51
H 2 285 cache [

R AR EAL PR cache BY—EME, tHa2id:

N ARE A b5 R T Device Memory BU%E, 7677 NPU HEFREIFEZE flush,
fif cache FHE AR F] T DDR

NPU 45 5140 T Device Memory B%HE, 1 FRR 1x g S bkl 37 o) B e 24
invalidate, ﬁﬁ{% DDR éﬁfﬁaéxnﬂ}i]]? cache

bm_mem_mmap_device _mem

/* [in] handle

* [in] dmem

* [out] vmem

*/

bm status t bm mem mmap device mem(bm handle t handle,
bm_ device mem t *dmem,
unsigned long long *vmem);

K device mem WUFF iR, FHEI kg LI
J R E BM_SUCCESS; 753 W& [ HAbAE 15A5 .

bm_mem_ unmap _device _mem

/* [in] handle

* [out] vmem

* [in] size

*/

bm status t bm mem unmap device mem(bm handle t handle,
void* vmem, int size);

WA S5 11 REE $DLHILIE AN PG PR B 5 28 unmap, size 2y device mem R/, 53X ANK/INATPAE

if bm_ _mem get device size 153,

Copyright © SOPHGO 13




CHAPTER 3. BMRUNTIME

bm mem invalidate device mem

/* [in] handle

* [in] dmem

*/

bm status t bm mem invalidate device mem(bm handle t handle, bm device mem t.
—*dmem);

fii cache K3, Wit DDR Hd[FI2PH] T cache

/* [in] handle
* [out] dmem
* [in] offset
* [in] len
*/
bm status t bm mem invalidate partial device mem(bm handle t handle, bm device
—mem _t *dmem,
unsigned int offset, unsigned int len);

54 device mem M RFLFI I/ MATEE N cache 25k

bm_ mem _flush device mem

/* [in] handle
* [out] dmem
*/

bm status t bm mem flush device mem(bm handle t handle, bm device mem t *dmem);

Wil cache Hefii, 2R cache HidflAl 22| T DDR

/* [in] handle
* [out] dmem
* [in] offset
* [in] len
*/
bm status t bm mem flush partial device mem(bm handle t handle, bm device mem t_
—*dmem,
unsigned int offset, unsigned int len);

F65E device mem FRFLFIR/INHITERIA cache FilHr

Copyright © SOPHGO
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example

S5k H 2 BB mmap 45 110 -

bm device mem t input mem, output mem;

bm status t status = bm malloc device byte(bm handle, &input mem, 4096);
assert(status == BM_SUCCESS);

status = bm_malloc _device byte(bm handle, &output mem, 256);

assert(status == BM_SUCCESS);

void *input, * output;

// mmap device mem to virtual addr

status = bm mem mmap device mem(bm handle, &input mem, (uint64 t*)&input);
assert(status == BM_SUCCESS);

status = bm mem mmap device mem(bm handle, &output mem, (uint64 t*)&output);
assert(status == BM_ SUCCESS);

// copy input data to input, and flush it

memcpy(input, input data, 4096);

status = bm_mem flush device mem(bm handle, &input mem);
assert(status == BM_ SUCCESS);

// do inference here

// invalidate output, and copy output data from output

status = bm mem invalidate device mem(bm handle, &output mem);
assert(status == BM_ SUCCESS);

memcpy (output data, output, 256);

// unmap

status = bm mem unmap device mem(bm handle, input, 4096);
assert(status == BM_ SUCCESS);

status = bm mem unmap device mem(bm handle, output, 256);
assert(status == BM_SUCCESS);

Program synchronize

// [in] handle
bm status t bm thread sync(bm handle t handle);

25820 . % npu HHEFAHITH, HFW cpu BF AT AGKSEIAT. A O T cpu #2
JE iR npu MERSE L. ANEAAGEEE BRI, #R R 0. HAA RN,
FEFEJIH bm_ thread sync #H47[E A

Copyright © SOPHGO 15
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3.1.2 C Interface

BMRuntime [ C {55 8 1, XMW F) L XA bmruntime interface.h, X R [ lib JFE A
libbmrt.so,

FIPRLFFA L C 5 IR IR 11, V11 S 2 shape (ISR, CHTE
SR

Tensor information

Tensor (3k&F) FRZAEMEDE, BMRuntime FEAERHHE A Tensor.

Data type

typedef enum bm data type e {
BM_FLOAT32 = 0,
BM FLOATI16 = 1,
BM INT8 = 2,
BM UINTS = 3,
BM _INT16 = 4,
BM_UINT16 = 5,
BM_INT32 = 6,
BM UINT32 =7
} bm data type t;

bm_data_type t T HRmHEIEAL.

Store mode

/* store mode definitions */

typedef enum bm stroe mode e {
BM STORE 1N = 0, /* default, if not sure, use 0 */
BM_STORE 2N = 1,
BM_STORE 4N = 2,

} bm_store mode t;

bm_store_mode_t FoRFHmMAEME X AT AR BM_STORE 1IN HIW], ##EX
WIRZIRALEERE, oA FF2Z 560 BM_STORE_2N f1 BM_STORE_4N.

BM_STORE_IN @BiAfFt =, MTEIRIER, FoREdEE ER 7.

BM_ STORE 2N HATF BM_FLOAT16/BM_ INT16/BM_UINT16, 254" 32bit %k
PE2s AR CE 2 AR batch, (H 2 H B2 B A7 EAHF AR . B0 (o, ¢, h, w) ByPa4E
tensor, 32bit [ 16bit HCE (0, ci, hi, wi) FI%HE, B 16bit HUE (1, ci, hi, wi) %@,
BM_ STORE 4N H¥ BM INT8/BM UINTS, F5—4 32bit [KEE2s A ¥iceE: 4 4
NJH) batch, {H e 4E AL E AR R 9 EdE, 140 (n, ¢, b, w) BPO4E tensor, 32bit ] 07 7bit

Copyright © SOPHGO 16
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WCE (0, i, hi, wi) F9%cdRE, 87 15bit #rE (1, ci, hi, wi) fU%IE, 16723bit HCE (2, ci, hi, wi)
(%, 247 31bit JHCE (3, ci, hi, wi) f%RE.

Shape

/* bm_shape t holds the shape info */
#define BM_MAX DIMS NUM 8
typedef struct bm shape s {

int num_dims;

int dims[BM MAX DIMS NUMJ;
} bm_shape t;

bm_shape t /R tensor [1f) shape, HHE[&EKSZHF 8 4Eff) tensor. HH num_dims 4 tensor
W SEBRAERERL, dims HA4EREE, dims PZ4EREM [0] FFiR, AN (n, ¢, h, w) PO4E5 5
XF (dims|0], dims[1], dims[2], dims|3]).

IR 2 H AR shape, WIIRILSHUTT:

bm _shape t shape = {4, {4,3,228,228}};
bm _shape t shape array[2] = {

{4, {4,3,28,28}}, // [0]
, {2, {243}, // [1]

bmrt shape #2117 PAKE bm_ shape t, WIF:

/*
dims array to bm_ shape t,

shape and dims should not be NULL, num dims should not be larger than BM_ MAX DIMS
—NUM

Prameters: [out] shape - The bm shape t pointer.
[in] dims - The dimension value.
The sequence is the same with dims[BM MAX DIMS NUM].
[in] num dims - The number of dimension.
*
/

void bmrt shape(bm shape t* shape, const int* dims, int num_dims);

bmrt shape count ] PATS%| shape B)ICEANE. AT :

/*
number of shape elements, shape should not be NULL and num _dims should not large than
BM MAX DIMS NUM */

uint64 t bmrt shape count(const bm shape t* shape);

el num  dims 4 4, NWASRIFANECH dims|0]*dims|[1]*dims|2]*dims[3]; @15 num  dims
0, &M 1,

bmrt _shape is same 4% 0 H|Wr 2 4> shape 215 —#f. BOEHIR:

Copyright © SOPHGO 17




CHAPTER 3. BMRUNTIME

/* compare whether two shape is same */
bool bmrt shape is same(const bm shape t* left, const bm shape t* right);

— iR ] true; AN—FEiR[A] false,
HA num  dims PAKXFWV ) dims[0]. dims[1]. -~ dims[num_ dims-1] #—#:, 04NN 2
—FERY) shape.

Tensor

bm_tensor t ZEF{K K FK R —> tensor:

/*
bm tensor t holds a multi-dimensional array of elements of a single data type
and tensor are in device memory */
typedef struct bm tensor s {
bm data type t dtype;
bm shape t shape;
bm device mem t device mem,;
bm store mode t st mode; /* user can set 0 as default store mode */
} bm_ tensor t;

bmrt_tensor % 1 A] ABLE—> tensor. M FHHGNR :

/*
This API is to initialise the tensor. It will alloc device mem to tensor->device mem,

so user should bm free device(p bmrt, tensor->device mem) to free it.
After initialization, tensor->dtype = dtype, tensor->shape = shape, and tensor->st mode = 0.

Parameters: [out] tensor - The pointer of bm tensor t. It should not be NULL.
[in] p_bmrt - The pointer of bmruntime. It should not be NULL
[in] dtype - The data type.
[in] shape - The shape.
*/
void bmrt tensor(bm tensor t* temsor, void* p bmrt, bm data type t dtype, bm shape t._
—shape);

bmrt tensor with device # 1 AN device mem J & —> tensor. % 1T

/*

The API is to initialise the tensor with a existed device mem.

The tensor byte size should not large than device mem size.

After initialization, tensor->dtype = dtype, tensor->shape = shape,
tensor->device mem = device mem, and tensor->st mode = 0.

Parameters: [out] tensor - The pointer of bm tensor t. It should not be NULL.
[in] device mem - The device memory that had be allocated device memory.
[in] dtype - The data type.
[in] shape - The shape.
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(£ 150)

void bmrt tensor with device(bm tensor t* tensor, bm device mem t device mem,
bm data type t dtype, bm shape t shape);

X H bmrt_tensor Al bmrt_tensor with device #1528 T 18 H P #1i4L—4> tensor,
FAATPAE CXF bm_tensor _t &N RS THIIR L, A B M.

bmrt_tensor bytesize T8 tensor [/, BALLZFET, ‘BHET tensor ITEMNEER
PAEE B 1 RS2 . BT

/*

Parameters: [in] tensor - The pointer of bm tensor t. It should not be NULL.
Returns: size t - The byte size of the tensor.

*/

size t bmrt tensor bytesize(const bm tensor t* tensor);

bmrt tensor device size F 153 device mem K/, BANEFT . AT :

/*

Parameters: [in] tensor - The pointer of bm tensor t. It should not be NULL.
Returns: size t - The byte size of the tensor->dev_mem.

*/

size t bmrt tensor device size(const bm tensor t* tensor);

bmrt create

/*

Parameters: [in] bm handle - BM handle. It must be declared and initialized by using bmlib.
Returns:  void* - The pointer of a bmruntime helper.

*/

void* bmrt create(bm handle t bm handle);

A7 bmruntime, iR [\ runtime $§£F. HAME D (bmrt_xxxx K8 10), FEPAAHA L%

runtime ¥84t,

bmrt_create_ex

/*

Parameters: [in] bm handles - BM handles. They must be initialized by using bmlib.
Parameters: [in] num handles - Number of bm handles.

Returns:  void* - The pointer of a bmruntime helper.

*/

void *bmrt create ex(bm handle t *bm handles, int num handles);

A bmruntime, ZFE AL bm_ handle, ] T21T0 %A bmodel,
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bmrt _destroy

/*
Parameters: [in] p bmrt - Bmruntime helper that had been created.
*/

void bmrt destroy(void* p bmrt);

45 bmruntime, FEHCRIE .
Pl AN runtime, 1B H BT runtime, Z5F1001F :

// start program

bm handle t bm handle;

bm dev request(&bm handle, 0);

void * p_bmrt = bmrt create(bm_handle);
// do things here

// end of program

bmrt destroy(p bmurt);

bm dev free(bm handle);

bmrt _get bm handle

/*
Parameters: [in] p bmrt - Bmruntime that had been created
Returns:  void* - The pointer of bm handle t

*/

void * bmrt get bm handle(void* p bmrt);

M runtime g5+ 524 A)AA bm_handle, 7E bm_xxxx —23: TR EH F,

bmrt load bmodel

/*

Parameters: [in] p _bmrt - Bmruntime that had been created.
[in] bmodel path - Bmodel file directory.

Returns:  bool - true: success; false: failed.

*/

bool bmrt load bmodel(void* p_bmrt, const char *bmodel path);

finzk bmodel S, fN#JF bmruntime WO S ATES T 4SRRI, 522 AT AR R 450t

i
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bmrt _load bmodel data

/*
Parameters: [in] p _bmrt - Bmruntime that had been created.
[in] bmodel data - Bmodel data pointer to buffer.
[in] size - Bmodel data size.
Returns:  bool - true: success; false: failed.
*
/

bool bmrt load bmodel data(void* p bmrt, const void * bmodel data, size t size);

Jm# bmodel, ANJEF bmrt load bmodel, &/ bmodel ZXHELEAE NI, -

bmrt _show neuron network

/*
Parameters: [in] p_bmrt - Bmruntime that had been created.
*/

void bmrt show neuron network(void* p bmrt);

FTHI bmruntime FRAFFERY I 45 10 24 F5

bmrt get network number

/*
Parameters: [in] p_bmrt - Bmruntime that had been created
Returns: int - The number of neuron networks.

*/

int bmrt get network number(void* p bmrt);

3R4% bmruntime HETERT M 2% 5L .

bmrt get network names

/*
Parameters:[in] p bmrt - Bmruntime that had been created.

[out] network names - The names of all neuron networks.
Note:

network names should be declare as (const char** networks = NULL), and use as &networks.
After this API, user need to free(networks) if user do not need it.
*/

void bmrt get network names(void* p bmrt, const char*** network names);

153 runtime HAFEAERIITA ML A TR 143 10258 network_names HUFPNAE, B AASFH
M BMEFR T free BE .

ST IE2E BT :
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const char **net names = NULL;
int net num = bmrt get network number(p bmrt);
bmrt get network names(p bmrt, &net names);
for (int i=0; i<net num,; i++) {
puts(net namesli]);
}

free(net names);

bmrt _get network _info

RESIEISE S I

/* bm stage info t holds input shapes and output shapes;
every network can contain one or more stages */
typedef struct bm stage info s {
bm shape t* input shapes; /* input shapes[0] / [1] /... / [input num-1] */
bm shape t* output shapes; /* output shapes[0] / [1] /... / [output num-1] */
bm device mem t *input mems; /* input mems[0] / [1] / ... / [input num-1] */
bm device mem t *output mems; /* output mems[0] / [1] / ... / [output num-1] */
} bm_stage info t;

/* bm_tensor info t holds all information of one net */
typedef struct bm net info s {

const char* name; /* net name */

bool is_dynamic; /* dynamic or static */

int input num; /* number of inputs */

char const** input names; /* input names[0] / [1] / .../ [input num-1] */

bm data type t* input dtypes; /* input dtypes[0] / [1] / .../ [input num-1] */
float* input _scales; /* input _scales[0] / [1] / .../ [input num-1] */

int output num,; /* number of outputs */

char const** output names; /* output names[0] / [1] / .../ [output num-1] */
bm data type t* output dtypes; /* output dtypes[0] / [1] / .../ [output num-1] */
float* output scales; /* output scales[0] / [1] / .../ [output num-1] */

int stage num; /* number of stages */

bm stage info t* stages; /* stages[0] / [1] / ... / [stage num-1] */

size t * max_input bytes; /* max_input bytes[0]/ [1] / ... / [input num-1] */
size t * max output bytes; /* max output bytes[0] / [1] / ... / [output num-1] */

int* input zero point; /* input zero point[0] / [1] / .../ [input num-1] */
int* output zero point; /* output zero point[0] / [1] / .../ [output num-1] */
int *input loc devices; /* input _loc_device[0] / [1] / .../ [input num-1] */
int *output loc devices; /* output loc device[0] / [1] / .../ [output num-1] */
int core num,; /* core number */

int32 t addr mode; /* address assign mode */

} bm net info t;

bm_net _info_t FIx— MK ETEE, bm_stage info_t FIRZM L SRR 1A [F 1)
shape & .

input_ num £ /8 ¥ A B % &, input names/input_dytpes/input scales DA M
bm_stage info t H1ffJ input_shapes #ii2 XM .
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output num £ 78 i H A £ &, output names/output dytpes/output scales PA K
bm _stage info t 1Y) output shapes #lZiX & .

input_scales il output _scales JAHABA A 77 24 AERIME 1.0,

max_input_ bytes F/RFE input K FI54L, max_output bytes FinFE4> output fix
KETFEE . BRI REA 24> stage, H A RERG 22 IR input/output {1 f K7
B, AR stage 1R .

input_zero_point fil output zero point itsZAEIENFREAL int8 W 2% )75 O 1 S AN i
) zero_point {H.

input_loc_devices 1 output_loc_ devices it 57437 2 W 25 AT 0 F S AR i 25 5
core_num SR TR core £ .

addr_ mode e3R8 i HBHE TR, 0 R EAX, 1 /R 1o_alone B, 2 IR io_tag
i

bmrt get network info R4 4 , BFFAMLHEE, B0 AT :

/*
Parameters: [in] p bmrt - Bmruntime that had been created.

[in] net name - Network name.
Returns: bm net info t- The pointer of bm net info t. If net not found, will return NULL.
*/

const bm net info t* bmrt get network info(void* p bmrt, const char* net name);

bmrt _print_network _info

ITEIMZREE, AR ZNE], SO EmaT:

void bmrt print network info(const bm net info t* net info);

bmrt _launch _tensor

XHEE M %, JEATHER. B0

/*
To launch the inference of the neuron network with setting input tensors.

This API supports the neuron nework that is static-compiled or dynamic-compiled.

After calling this API, inference on deep-learning processor is launched. The host processor.
—program will not be blocked

if the neuron network is static-compiled and has no cpu layer. Otherwize, the host processor
program will be blocked. This API support multiple inputs, and multi thread safety.

Parameters: [in] p_bmrt - Bmruntime that had been created.
[in] net name - The name of the neuron network.
[in] input tensors - Array of input tensor.
Defined like bm_tensor t input tensors[input num)].
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User should initialize each input tensor.
[in] input num - Input number.
[out] output tensors - Array of output tensor.
Defined like bm_tensor t output tensorsfoutput num)].
Data in output tensors device memory use BM_ STORE 1N.
[in] output num - Output number.
Returns:  bool - true: Launch success. false: Launch failed.

Note:
This interface will alloc devcie mem for output tensors. User should free each device mem by
bm free device after the result data is useless.
*/
bool bmrt launch tensor(void* p bmrt, const char * net name,
const bm_tensor t input temsors[], int input num,
bm_tensor t output tensors[], int output num);

JH e $HE BE RS 200 00 A I B 5 220 input_tensors, {4 input_tensors ARG ELHE. out-

put tensors F iR I HERHFZE R

e W

ZIE &0 output_tensors BT device mem, JIFAFMEEERAIG. 2 AR R4S

RRPRI B, 55 3R device mem,

MBS ARG, s 2 bA BM_STROE_IN 77f#; #ith#Y shape f7ff7E4 4> out-

put_tensor {f shape H,
BN RO, P FEEA bm_thread _sync i RAEHLSE .
S B2 F

bm status t status = BM_SUCCESS;

bm tensor t input tensors[1];

bm tensor t output temsors|[2];

bmrt tensor(&input tensors[0], p_ bmrt, BM_ FLOAT32, {4, {1, 3, 28, 28}});

bm memcpy s2d partial(bm handle, input tensors[0].device mem, (void *)inputO,

bmrt tensor bytesize(&input tensors[0]));

bool ret = bmrt launch tensor(p bmrt, "PNet", input tensors, 1, output tensors, 2);

assert(true == ret);

status = bm_thread sync(bm handle);

assert(status == BM_SUCCESS);

bm memcpy d2s partial(bm handle, output0, output tensors[0].device mem,
bmrt tensor bytesize(&output tensors[0]));

bm memcpy d2s partial(bm handle, outputl, output tensors[l].device mem,
bmrt tensor bytesize(&output tensors[l]));

bm free device(bm handle, output tensors|[0].device mem);

bm free device(bm handle, output tensors[l].device mem);

bm free device(bm handle, intput tensors[0].device mem);
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bmrt _launch _tensor ex

XHEE M4, JEATHER. 20

/*
To launch the inference of the neuron network with setting input tensors.

This API supports the neuron nework that is static-compiled or dynamic-compiled.

After calling this API, inference on deep-learning processor is launched. The host program will not..
—be blocked

if the neuron network is static-compiled and has no cpu layer. Otherwize, the host

program will be blocked. This API support multiple inputs, and multi thread safety.

Parameters: [in] p_bmrt - Bmruntime that had been created.
[in] net name - The name of the neuron network.
[in] input tensors - Array of input tensor.
Defined like bm_tensor t input tensors[input num)].
User should initialize each input tensor.
[in] input num - Input number.
[out] output tensors - Array of output tensor.
Defined like bm tensor t output tensorsfoutput num)].
User can set device _mem or stmode of output tensors.
If user mem is true, this interface will use device mem of
output tensors, and will not alloc device mem; Or this
interface will alloc devcie mem to store output.
User should free each device mem by bm free device after
the result data is useless.
[in] output num - Output number.
[in] user mem - true: device mem in output tensors have been allocated.
false: have not been allocated.
[in] user stmode - true: output will use store mode that set in output tensors.
false: output will use BM_STORE 1N.
Returns:  bool - true: Launch success. false: Launch failed.
*
/
bool bmrt launch tensor ex(void* p bmrt, const char * net name,
const bm_tensor t input tensors[], int input num,
bm tensor t output tensors[], int output num,
bool user mem, bool user stmode);

5 bmrt_launch tensor AN[ERJHITTET, H A PALE output tensors HH 45 E i ) device
mem, DA% H | store mode,

bmrt_luanch tensor == bmrt_launch tensor ex(user mem = false, user stmode = false)
FARBEIAGN -

24 user _mem A false B, #1014 %] output_tensor H i device mem, F{#7¢EH H
ﬁTE o

24 user _mem 4 true B}, I AS R output tensor HiE device mem, ff P EEEAESN
TOHS, HE /NI PAES bm net info t 1 max_output bytes $§5E .

24 user stmode Ay false i, HiHiZ#EA BM__STROE 1N HE%1 .
24 user _stmode A true B}, i HEIRRIES output _tensor H) st mode F57E .
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M4 UK BE 2 o) 4b B RE R LM SR 2 et % ERIA L core0 FRIRIY N
A~ core SRABCHEPRE, ARG AR E A H AR IR R A ) AL PR core, FF EEAE
bmrt_launch_tensor _multi_cores R5E M. N H124H] bmodel #iE

i SR R IOEA O, PR EE bm_thread _sync B RIERESE AL
BT IR -

bm status t status = BM_SUCCESS;

bm tensor t input tensors[1];

bm tensor t output temsors|[2];

auto net info = bmrt get network info(p bmrt, "PNet");

status = bm_malloc device byte(bm handle, &input tensors[0].device mem,
net info->max input bytes[0]);

assert(status == BM_SUCCESS);

input tensors[0].dtype = BM_FLOAT32;

input tensors[0].st mode = BM_STORE 1N;

status = bm_malloc device byte(bm handle, &output tensors[0].device mem,
net info->max output bytes[0]);

assert(status == BM_SUCCESS);

status = bm_malloc_device byte(bm handle, &output tensors[l].device mem,
net info->max output bytes[1]);

assert(status == BM_ SUCCESS);

input tensors[0].shape = {4, {1, 3, 28, 28}};
bm_ memcpy s2d partial(bm_handle, input tensors[0].device mem, (void *)input0,
bmrt tensor bytesize(&input tensors[0]));
bool ret = bmrt launch tensor ex(p bmrt, "PNet", input tensors, 1,
output tensors, 2, true, false);

assert(true == ret);

status = bm_thread sync(bm handle);

assert(status == BM_SUCCESS);

bm memcpy d2s partial(bm handle, output0, output tensors[0].device mem,
bmrt tensor bytesize(&output tensors[0]));

bm memcpy d2s partial(bm handle, outputl, output tensors[l].device mem,
bmrt tensor bytesize(&output tensors[1]));

bm free device(bm handle, output tensors[0].device mem);

bm free device(bm handle, output tensors[l].device mem);

bm free device(bm handle, intput tensors[0].device mem);

bmrt launch _data

XHRERI ML, JEFT npu #ERL. B AERAANT

/*
To launch the inference of the neuron network with setting input datas in system memory.

This API supports the neuron nework that is static-compiled or dynamic-compiled.

After calling this API, inference on deep-learning processor is launched. And the host program will..
—be blocked.

This API support multiple inputs, and multi thread safety.
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Parameters: [in] p_bmrt - Bmruntime that had been created.
[in] net name - The name of the neuron network.
[in] input datas - Array of input data.
Defined like void * input datas[input num].
User should initialize each data pointer as input.
[in] input shapes - Array of input shape.
Defined like bm_shape t input shapes[input num)].
User should set each input shape.
[in] input num - Input number.
[out]output datas - Array of output data.
Defined like void * output datas[output num)].
If user don't alloc each output data, set user mem to false,
and this api will alloc output mem, user should free each
output mem when output data not used. Also user can alloc
system memory for each output data by self and set user mem
true. Data in memory use BM_STORE 1N.
[out]output shapes- Array of output shape.
Defined like bm shape t output shapes[output num].
It will store each output shape.
[in] output num - Output number.
[in] user mem - true: output datas[i] have been allocated memory.
false: output datas[i] have not been allocated memory.
Returns:  bool - true: Launch success; false: Launch failed.
*/
bool bmrt launch data(void* p bmrt, const char* net name, void* const input datas]],
const bm_shape t input shapes[], int input num, void * output datas[],
bm shape t output shapes[], int output num, bool user mem);

5 bmrt launch tensor AS[a] )5 HET
iy NN AR RGN AE
D 8 R PR EEEL T 252 .

bmrt launch tensor multi cores

MR ERIM L, PR E BRI ST AL PRES core JHERE. 32 WA :

/*
To launch the inference of the neuron network with setting input tensors, and support multi core.
—inference.

This API supports the neuron nework that is static-compiled or dynamic-compiled

After calling this API, inference on deep-learning processor is launched. And the host program will.
—not

be blocked. bm thread sync from core should be called to make sure inference is finished.

This API support multiple inputs, and multi thread safety.

Parameters: [in] p bmrt - Bmruntime that had been created.
[in] net name - The name of the neuron network.
[in] input tensors - Array of input tensor.

(Foaks:)
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Defined like bm_tensor t input tensors[input num].
User should initialize each input tensor.
[in] input num - Input number.
[out] output tensors - Array of output tensor.
Defined like bm_tensor t output tensorsjoutput num)].
User can set device mem or stmode of output tensors.
If user mem is true, this interface will use device mem of
output tensors, and will not alloc device mem; Or this
interface will alloc devcie mem to store output.
User should free each device mem by bm free device after
the result data is useless.
[in] output num - Output number.
[in] user mem - true: device mem in output tensors have been allocated.
false: have not been allocated.
[in] user stmode - true: output will use store mode that set in output tensors.
false: output will use BM_STORE 1N.

[in] core list core id list those will be used to inference
[in] core num number of the core list
Returns:  bool - true: Launch success. false: Launch failed.

¥/

bool bmrt launch tensor multi cores(void* p bmrt, const char * net name,
const bm_tensor t input tensors], int input num,
bm tensor t output tensors[], int output num,
bool user mem, bool user stmode,
const int *core list, int core num);

FLRGEIA R -

P BRI R] DATEFEHE BRI AR 22 > AL BRES core, (UM SCRF2 IR BE A7 ~) AL PRAF AR
BRAE R . HAZEE A FE bmrt launch tensor ex #M.

i SHER: O RO, PR R bm_thread _sync_from _ core FifRHERESE M.

bmrt _pre_alloc_neuron_multi _cores

XHEERI ML, TG HE R 7 > AL PR P S AT G ZE A A B A RANR

/*
To pre-allocate the neuron network compute memory during multi-cores arch inference.

This API only used for multi-cores arch runtime, need call before bmrt launch tensor multi
—cores APIL

After calling this API, the memory during neuron network inference is pre-allocated, can reduce.
—first bmrt launch tensor multi cores API time cost.

If no use this API, is also OK, bmrt will auto alloc compute memory during first launch tensor.

Parameters: [in] p bmrt - Bmruntime that had been created.
[in] net name - The name of the neuron network.
[in] stage idx - Witch network stage need to be pre-allocate.
[in] core list core id list those will be used to inference
[in] core num number of the core list
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(£: b 30)

Returns:  bool - true: Pre-allocate success. false: Pre-allocate failed.

*/

bool bmrt pre alloc neuron multi cores(void *p bmrt, const char *net name, int stage idx,
const int *core list, int core num);

FLAABEIANE -

% PR BN T SCHE 2 A% IR BE 25 ) A0 B 25 W R 14 48 A8 A %%, W DA 2D 5 — W
bmrt launch tensor multi cores 4% 1A ]

N 7 N7 N N 3 B 3 = S G B - T R M < (= D= A S e N R
bmrt launch tensor multi cores B} £ H sl H 78 2% B [8) B i R & 2% ) 4k #1 48 #fE
R B A I

bmrt _trace

/*

To check runtime environment, and collect info for DEBUG.

Parameters: [in] p_bmrt - Bmruntime helper that had been created.
*/

void bmrt trace(void* p bmrt);

%I AT DEBUG. B4 rantime (%%, FTH runtime p—2{5E, 7K.

get _bmodel api_info c
2 oK B il J7 526 UL brort_launch _tensor _ex, R 2R [l bmodel fE 3 i T
PR R TREZ A ) A B O HE R R, AN S sh At ek B0 [l A 5 2 nT DA

i bm_send api ARG IREF OSSR, At get _bmodel api info +
bm send api fil bmrt launc tensor ex {EHE5EHY.

1E1% api_info MEJIAE AR 2T bmrt_free_api_info JCRERA 7.

bmrt_free api_info

FERL api_info B BRI NAF 2] .
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3.1.3 C++ Interface

BMRuntime [ C++ &5 # 11, XV 3K 3CHF 8 bmruntime_cpp.h, X lib Bk
libbmrt.so. fFRE PR C++ B2 0 BF @B % B 11, %82 1 R 2 Ff shape H##AS
LG, SCRFENASIRIER 45 .

C++ #0423 MN bmruntime, B 3 NEMASH APT 4AL:
class Context : T MG, SFEMEN AL, FRELN 2815 5,
class Network : % class Context H BN AR W 2% 3474 F

class Tensor : H class Network HzZE A, HT % input tensors Fll output tensors i
TE R

Global APIs : 42J5 API, HT3#45 tensor fFIr /. TCENEL. HA shape 25—
HE)hE

A

namespace bmruntime {
class Context;
class Network;
class Tensor;

class Context

Context I FMZEH, HAnEAR, aRAma 1 A2 2 A RS EE, TG
PIE LM T A MEBAFR, PASGE TS 4544 PATHABAR R E B

B R B SHTHE S

explicit Context(int devid = 0);
explicit Context(bm handle t bm handle);
virtual ~Context();

Context FH1E bR ZCAITH PREL

PP e+ B, EEfREad—4> Context S, WLAFEE devid BIESLH, BRINGE
H#&ES 0,

RS

int main() {
// start program
Context ctx;
// do things here
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// end of program

}

R PAE A bm__handle G761, HH bm_ handle fy bm_dev_request i, XA R
TV, 7B IR ST Context, PR bm_dev_free B bm_handle,

EHSHUT:

int main() {
// start program
bm handle t bm handle;
bm dev request(&bm handle, 0);
Context * p ctx = new Context(bm handle);
// do things here
// end of program, destroy context first,then free bm handle
delete p_ctx;
bm dev free(bm handle);

load _bmodel

bm status tload bmodel(const void *bmodel data, size t size);
bm status t load bmodel(const char *bmodel file);

iz bmodel,

bmodel T DA WAL, W] DA SO . wl AR 2 AR 0. I st 2,
BM _SUCCESS; 3 I3 [m] Ho A1 45 1585 o

A PAEELE N E Z MR, (AR 2 ML AR BRI 44, ARSINERIL .
EHSHUT:

S
JEl

bm status t status;

status = p_ctx->load bmodel(p netl, netl size); // p netl 457 bmodel # [ 77 buffer
assert(status == BM_ SUCCESS);

status = p_ctx->load bmodel("net2.bmodel"); // 45 7 hi1 # bmodel #y L {F i %
assert(status == BM_SUCCESS);
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get network number

int get network number() const;

FEAHEL IR0 W AT S
54 bmodel #EA 1 BIZAT% , AUINE bmodel, 2N (105

get network names

void get network names(std::vector<const char *> *names) const;

IRIFEME I MK FR, PRAFE] names H1. R vector 23568, clear, FHKIK push_back
W25 4 o

EHNSHT:

std::vector<const char *> net names;
p_ctx->get network names(&net names);
for(auto name : net names) {

std::cout << name << std::endl,
}

get network _info

const bm net info t *get network info(const char *net name) const;

W M4, AR BRI (5 S

WM net _name f7F7E, MWIR[ME] bm_ net info t L[5 B 4584, WARGTEE M A%
HIECE . SFk. KBS, HAS I bm_net_infot _t 58K ; 404 net_name ANAFFE, W)
i8] NULL,

HHSEZIT:

auto netl info = p ctx->get network info('net1");
if (netl info == NULL) {
std::cout << "netl is not exist";

} else {

std::cout << "netl input num: " << netl info->input num,;
}
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handle

bm _handle t handle() const;

53 context BB NN, SHEKEE AR bm_handle &[R4, EPHH bm_ xxxx J&§%
FI AR 2 3

trace

void trace() const;

%O HT DEBUG. E2HK context B&HE, $TED context f)—U({FHE, .

class Network

Network & TXIHEA AR G HEATHERE, %452 M Context ZEEU MBI M4 kit %
4 BBz IS H A% Y device memory ., W1 H FREEE H O device memory,
Al PATER A Y tensor HHR

IS E ST E L

Network(const Context &ctx, const char *net name, int stage id = -1);
virtual “Network();

Network A4 15 pREL-5 HTH BREL

ctx HHI AR Context S2f5, net name 2 ctx FEEMNEERI ML) 2 FR, i#id net _name
£ 78—~ Network £,

stage_id Z450HIZM L) stage IIIR)TS, Q2RR-1, WK 475 A C Reshape 44
i N tensor [ shape; 1R 2 HAK stage FIR)TS, M Network [ input tensors [&5g X4~
stage [ shape, JGZiANAERE Reshape.

EHSHUT:

//netl, input tensors #y shape & 42 7 DL 4 Reshape

Network net1(*p ctx, "netl");

//met2, X bm net info t ¥ stage[l] # shape, J&%: 14 % Reshape
Network net2(*p ctx, "net2", 1);
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Inputs

const std::vector<Tensor *> &Inputs();

53| input tensors,

I PFEXT % M 45 A T HERR ET, TR 25515 3] input tensors, SAJEXTTA R input tensor #1115
€, HunikE e shape, PAKEN data, HA]PATEE B device mem.,

RS EaE:

/] 4t netl # inputs 74 t, X EAH 2 1 input

auto &inputs = netl.Inputs();

inputs[0]->Reshape(shape0);

inputs[1]->Reshape(shapel);

// device mem0 #n device meml E.ZFH FE M \HE
inputs[0]->set device mem(device mem0);
inputs[1]->set device mem(device meml);

// %t net2 & inputs 4746, BEEH 1 4 input
auto &inputs = net2.Inputs();

// inputs[0]->Reshape(shape0); // error, f &% %

/] BEFREMRANBEERZNF, datad K HIEIE 4
inputs[0]->CopyFrom(data0);

Input

Tensor *Input(const char *tensor name);

jfii7 input name 5% input tensor.,

Forward

bm _status t Forward(bool sync = true) const;

I 25 HE B
2 inputs IEHRARER IS, Winl PAVE A Forward #EFTHERE .

sync 4 true I, %45 N SERHEMETAG syne O false I, ZE DN RO, BIRIW
g, HEBIEAESEA T, A—@45H, T2 bm_thread sync $ N REMEHEH

Pl B EMS FRERTE device memory EHFATHY, T AMERE AT H0 A LR 620 O 24706
1F input tensors fY device mem HJ, FEFRLETR 5 A0 45 R EIE 2 RAFLE output tensors [
device mem HJf],

EHSHEUT:
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// netl #ATHEHE

netl.Forward();

// net2 #ATHEHE
net2.Forward(false);

bm thread sync(p ctx->hand());

Outputs

const std::vector<Tensor *> &Outputs();

5% output tensors,

Tt Forward #EFHET, F ] PAEZE output tensors ff) device mem, DA #EFRSE RAREAE
FH8ER device mem Hr; WA PABRAS output tensors [ store mode, PAHEFRZE IR DAE & 1)
store mode FF7 .

1t Forward #EFZ5E 55, output tensors HLH[1) shape il device mem HEHE A F&H %1

Output

Tensor *Output(const char *tensor name);

i# 1 output name 5% output tensor,

info

const bm net info t *info() const;

EEIATESIEY W

class Tensor

JHF-XFR 25 | input tensors il output tensors #H4T4 ., H P AHE H O A Tensor, Tensor
TE Network 284 iUt H A, BT DA sRECRIAT A4 B £ R )& public.
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CopyTo

bm status t CopyTo(void *data) const;
bm _status t CopyTo(void *data, size t size, uint64 t offset = 0) const;

$ tensor [ device mem - [AEHERE DLE| R NAF

data 24810 ARG NAFERATFEED . size I TR EFE W/, offset FITFEE ML . 24 size 5
offset ANHEE RN, % D1HEAS tensor W%, Wt ByteSize() K/N.

USRI P R D AR DU R R GENAE, WITEHERR S A5 T 20 ) CopyTo, 4G5 UL
I RGENAE

CopyFrom

bm_status t CopyFrom(const void *data);
bm status t CopyFrom(const void *data, size t size, uint64 t offset = 0);

PRGN EAESS D13 tensor HiY device mem,

data 28 M R G NAAEIRERFER, size T EH WK/, offset I TFHEEMmEL. 24 size 5
offset ANFGERIEHEE, ¥4 UIFEA tensor WKL, W2 ByteSize() K/,

WER A PR AAERGENAT, WA THER AT 2R 1] CopyForm, JEHEFS DLEIXF A input

tensor,

Reshape

bm _status t Reshape(const bm_shape t &shape);

B tensor [f) shape.

TS ok AY input tensor [ shape; XfF output tensor, % AR L, HNEW
shape J&EF 5152011

ByteSize

size t ByteSize() const;

AT tensor MEHRAIIDN, PAFATREAAL, @it CoREE)*OoRFBFE) HHESH
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num_ elements

uint64 t num elements() const;

A5 tensor [ICEEE . il dims|0] * dims[1] * --* dims[num_ dims-1] 71855]; 0H
num_ dims & 0, MRME 1,

tensor

const bm_ tensor t *tensor() const;

$cA5 tensor ) bm_tensor t Z5#4, 1Z 45 P AL E T tensor [ shape. data type. device mem,
store mode,

set store _mode

void set store mode(bm store mode t mode) const;

B tensor [y store mode.

FEIEATHEBET, B PATDARCEE input 19 store mode, JHIAK Wi ASURAOFE RARE: T
DU output i) store mode, FI T B M RCHE A7 . RRDELRF ST, BRA K
BM STORE IN.

set device _mem

bm status tset device mem(const bm device mem t &device mem);

B tensor Y device mem.,

TESATHERRTT, H A PARE input ) device mem, FAH ABHRAEAAOLE; AT AR E
output [ device mem, FT-$5 & TERENE -

HAPARENER T, A% EEFETE Network H3HET device mem 1,

FiHMNH FECE R device mem R/, REE/NT ByteSize(), ANIRFILEAFE N EEAS tensor
)RS T 2R ] 6 35
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Global APIs

ByteSize

size t ByteSize(bm data type t type); // byte size of data type

PBEIRER P FH RN, i BM_FLOAT32 74 k/Nly 4, BM_INTS “F35 k/Ne 1.

size t ByteSize(const bm_device mem t &device mem); // byte size of device memory

AT device mem HYFATRUN, HWHLR BRI/

size t ByteSize(const bm_tensor t &tensor); // byte size of origin tensor

REF bm_tensor_t TR/, BT (tensor ITEANEL)* (tensor FIEHRIEBLIFAT RN .

size_t ByteSize(const Tensor &tensor); // byte size of tensor

A5 Tensor WFHT RN, BT (tensor FIICEMEL)* (tensor MR TIN5 25 [H]
F tensor.ByteSize()

Count

/*

dims[0] * dims[1] * dims|...] * dims[num dims-1]
*/

uint64 t Count(const bm shape t &shape);
uint64 t Count(const bm tensor t &tensor);
uint64 t Count(const Tensor &tensor);

RACERENE, WAt A e R IRA; AR num_dims 25 0, MR 1,

IsSameShape

/*
compare whether shape dims is the same
*/

bool IsSameShape(const bm_shape t &left, const bm_shape t &right);

LI A shape @G —FE, —#FRE] true; A—FER [ false,

HA num  dims PAKFFWV ) dims[0]. dims[1]. - dims[num  dims-1] #5—F#:, #OA4IAN 2
—FERY shape.
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3.1.4 Multi-thread Program
b SCHEAR runtime () C 82 0OF1 C++ 820, AL L RN . (2 ME 2 A R B 1 H
fibfz 11 (Other Interface) AN—ERLFELEN, AHEFF,
R R P
- A bmruntime, MIEFTA RS, XS RN 25 3T 2 LA
- A ARFAIE—A bmruntime, IZGAZF BRI, PEFTI4

single runtime
A runtime, A AMIERZ ARSI, RS MY B REAFAE R R4S, AIRSIA
hyhgE. [, [FEREREAL KR E-—ik.

A PAE XA runtime, XFE AN M 40T 2 AR, 2 AR R4S T AR,
FIAANTA]

ZRAEALAN T -
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bm_dev_request(&bm_handle)

p_bmrt =bmrt_create
(bm_handle)

bmrt_load_bmodel(p_bmrt, a_model)
bmrt_load_bmodel(p_bmrt, b_model)
bmrt_load_bmodel(p_bmrt, c_model)

olf 2

pthread_create | |

%121 %122 Es 2 ]

bmrt_launch_tensor bmrt_launch_tensor
(p_bmrt, net_a) (p_bmrt, net_b)

bmrt_launch_tensor
(p_bmrt, net_c)

bm_thread_sync bm_thread_sync
(bm_handle) (bm_handle)

bm_thread_sync
(bm_handle)

FHREE®

pthread_join

bmrt_destroy(p_bmrt)

bm_dev_free
(bm_handle)

ZEIPA C 42 02601
YT C++ #:0, st EEA Context SEf, SKJ5iET load bmodel fin#k M 41555,

NEAEZ A BREN 70 ) Network SLEIHIEATHERE, [FIFRRY Network SLBfK) R0 4% n] AR ,
Al PAA ]

multi runtime

MG 4AE, SRR HE—> bmruntime, 4> bmruntime Ji AR k& 57
(. ENTZ RN AR [ AR

ZRATALAN T -
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BMRUNTIME

Fiiz

(&bm_handle

bm_dev_request

)

ellfE£5 23
pthread_create |

521

p_bmrtl =bmrt_create
(bm_handle)

bmrt_load _bmodel
(p_bmrt1, a_model)

bmrt_launch_tensor
(p_bmrt1, net_a)

bm_thread_sync
(bm_handle)

bmrt_destroy
(p_bmrtl)

FgiRER

pthread join

bm_dev free
(bm_handle)

#%iE2

p_bmrt2 =bmrt_create
(bm_handle)

bmrt_load_bmodel
(p_bmrt2, a_model)

bmrt_launch_tensor

(p_bmrt2, net_a)

bm_thread_sync
(bm_handle)

bmrt_destroy
(p_bmrt2)

%ig3

p_bmrt3 =bmrt_create
(bm_handle)

bmrt_load _bmodel
(p_bmrt3, a_model)

bmrt_launch_tensor
(p_bmrt3, net_a)

bm_thread_sync
(bm_handle)

bmrt_destroy
(p_bmrt3)

A C 126,

XF C++ #10, a2 51 Context 5L, 4 Hilil load_bmodel fii#k M

2.

how to choos

e

X 22 e AR A X2 TR I AE T
WA runtime, AN neuron WA WA 0

JIF A B4~ runtime FYIHGE, JHFER neuron A7, (HIE MRS R] — AR 24 HEAT 2 i AEHE

PR, TR XM 45 neuron 43 [A] 45 K ;

M2~ runtime ARG, 434> runtime FRINEHH R R4S, BO R4~ R 25 AT 2245 £ neuron

ZE AR, HZJHFER neuron WAFZ .
AR b5 A DL, mT LA PA TR A G R — A~ =

QR SO ] — A G AT 2 e Rt B, WS 24 runtime; SEARFSOLABE] ¥4 runtime
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BMRuntime 7={54¢ A5

4.1 BMRuntime 7R%14<E5

4.1.1 Example with basic C interface

AAEILZEBIAR ST 4 runtime C 3 OMEEA], —SZ@EAMBIT, W LAfE PCIE 8% SoC |k
B 5 — M mmap J7, HAELE SoC Ll

Common Example

FER R
. f% bm_handle BLJ% runtime 52
- JN# bmodel, ZBA PG —A testnet M4, H 2 PhIA, 2 Pt
- {fE£% input tensors, fUFEEE input ) shape FI%H
= Foik (3 B <
- MEESR S RAE output _tensors FEFREETE VLB RGENTF
- BHARTET, AL device mem. runtime SZf5], bm  handle

TR B, JEBIRE output AT bm_memcepy _s2d_partial £ 145 D3| &5 A7,
MM bm_memcpy _s2d #:H, JERAETHIEHEE T tensor R/, Ja& 2% device
mem K/NEEANPEDL, output tensor 5L K /INE/NTFEEZET device mem K/, BT A
bm_memcp_s2d A A BEHRIAFU o FrPAHERH bm_memcepy  x2x_ partial $217, RNEHH
bm_ memcpy x2x $,

42



CHAPTER 4. BMRUNTIME 75 {i{tH%

#include "bmruntime interface.h"

void bmrt test() {
// request bm handle
bm handle t bm handle;
bm_status t status = bm_dev request(&bm handle, 0);
assert(BM_SUCCESS == status);

// create bmruntime
void *p bmrt = bmrt create(bm handle);
assert(NULL != p_bmrt);

// load bmodel by file
bool ret = bmrt load bmodel(p bmrt, "testnet.bmodel");
assert(true == ret);

auto net info = bmrt get network info(p bmrt, "testnet");
assert(NULL != net info);

// init input tensors

bm tensor t input tensors[2];

status = bm_malloc_device byte(bm handle, &input tensors[0].device mem,
net info->max input bytes[0]);

assert(BM_SUCCESS == status);

input _tensors[0].dtype = BM_INTS;

input tensors[0].st mode = BM_STORE 1N,

status = bm_malloc _device byte(bm handle, &input tensors[l].device mem,
net info->max input bytes[1]);

assert(BM_SUCCESS == status);

input _tensors[1].dtype = BM_FLOAT32;

input tensors[l].st mode = BM_ STORE 1N;

// init output tensors

bm_tensor t output tensors[2];

status = bm_malloc_device byte(bm handle, &output tensors[0].device mem,
net info->max output bytes[0]);

assert(BM SUCCESS == status);

status = bm_malloc_device byte(bm handle, &output tensors[l].device mem,
net info->max output bytes[1]);

assert(BM_SUCCESS == status);

// before inference, set input shape and prepare input data

// here input0/inputl is system buffer pointer.

input tensors[0].shape = {2, {1,2}};

input tensors[1].shape = {4, {4,3,28,28}};

bm memcpy s2d_partial(bm handle, input tensors[0].device mem, (void *)inputO,
bmrt tensor bytesize(&input tensors[0]));

bm memcpy s2d_partial(bm handle, input tensors[l].device mem, (void *)inputl,
bmrt tensor bytesize(&input tensors[l]));

ret = bmrt launch tensor ex(p bmrt, "testnet", input tensors, 2,
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output tensors, 2, true, false);
assert(true == ret);

// sync, wait for finishing inference
bm thread sync(bm handle);

/**************************************************************/

// here all output info stored in output tensors, such as data type, shape, device mem.
// you can copy data to system memory, like this.
// here outputO/outputl are system buffers to store result.
bm memcpy d2s partial(bm handle, output0, output tensors[0].device mem,
bmrt tensor bytesize(&output tensors[0]));
bm memcpy d2s partial(bm handle, outputl, output tensors[l].device mem,
bmrt tensor bytesize(&output tensors[l]));

...... // do other things
Y

// at last, free device memory
for (int i = 0;1 < net _info->input num; +-+i) {
bm free device(bm handle, input tensors[i].device mem);
}
for (int i = 0; i < net info->output num; +-+i) {
bm free device(bm handle, output tensors[i].device mem);

}

bmrt destroy(p bmrt);
bm dev free(bm handle);

MMAP Example

ARG LA TAAE, (HEA IEAT device mem Faft# AMIFEH , MR A mmap J7
AW 2 B R 7 HAET . R BB, (B RETE SoC R .

#include "bmruntime interface.h"

void bmrt test() {
// request bm_handle
bm handle t bm handle;
bm status t status = bm_dev request(&bm handle, 0);
assert(BM_SUCCESS == status);

// create bmruntime
void *p bmrt = bmrt create(bm handle);
assert(NULL != p_bmrt);

// load bmodel by file
bool ret = bmrt load bmodel(p bmrt, "testnet.bmodel");
assert(true == ret);

Copyright © SOPHGO 44




CHAPTER 4. BMRUNTIME 75 {i{tH%

auto net info = bmrt get network info(p bmrt, "testnet");
assert(NULL != net info);

bm tensor t input tensors[2];
bmrt tensor(&input tensors[0], p_bmrt, BM INTS8, {2, {1,2}});
bmrt tensor(&input tensors[l], p_bmrt, BM_FLOAT32, {4, {4,3,28,28}});

void *input[2];

status = bm mem mmap device mem(bm handle, &input tensors[0].device mem,
(uint64 t*)&input[0]);

assert(BM SUCCESS == status);

status = bm mem mmap device mem(bm handle, &input tensors[l].device mem,
(uint64 t*)&input[1]);

assert(BM_SUCCESS == status);

// write input data to input[0], input[1]

// flush it

status = bm mem flush device mem(bm handle, &input tensors[0].device mem);
assert(BM _SUCCESS == status);

status = bm mem flush device mem(bm handle, &input tensors[l].device mem);
assert(BM_SUCCESS == status);

// prepare output tensor, and launch
assert(net info->output num == 2);

bm_tensor t output tensors[2];

ret = bmrt launch tensor(p bmrt, "testnet", input tensors,?2,
output tensors, 2);

assert(true == ret);

// sync, wait for finishing inference
bm_thread sync(bm handle);

/**************************************************************/

// here all output info stored in output tensors, such as data type, shape, device mem.

// you can access system memory, like this.

void * output[2];

status = bm mem mmap device mem(bm handle, &output tensors[0].device mem,
(uint64 t*)&output[0]);

assert(BM _SUCCESS == status);

status = bm mem mmap device mem(bm handle, &output tensors[l].device mem,
(uint64 t*)&output[1]);

assert(BM_SUCCESS == status);

status = bm mem invalidate device mem(bm handle, &output tensors[0].device mem);

assert(BM SUCCESS == status);

status = bm mem invalidate device mem(bm handle, &output tensors[l].device mem);

assert(BM SUCCESS == status);

// do other things

(Foaks:)
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// users can access output by output[0] and output[1]

JRRRRRRRR R IR R R K |

// at last, unmap and free device memory
for (int i = 0;1 < net_info->input num; +-+i) {
status = bm mem unmap device mem(bm handle, input]i],
bm mem get device size(input tensors[i].device mem));
assert(BM _SUCCESS == status);
bm free device(bm handle, input tensors[i].device mem);
}
for (int i = 0; i < net info->output num; +-+i) {
status = bm mem unmap device mem(bm handle, output|i],
bm mem get device size(output tensors[i].device mem));
assert(BM _SUCCESS == status);
bm free device(bm handle, output tensors[i].device mem);

}

bmrt destroy(p bmrt);
bm dev free(bm handle);

}

4.1.2 Example with basic C++ interface

AATE ARG runtime C++ TR, — 2@ T, WLATE PCIE 534 SoC
ERE 55— mmap 53, HFETE SoC LA

Common Example

BN AR
f]7 bm_ handle DA & context SZf
Im# bmodel, ZA A —4> testnet M%5, H 2 MEA, 2 M
E4% input tensors, fI3E%EA> input i) shape FI%HfE
Ik (B Ry =A
TSRS HRAE output_tensors WA REEFE D1 B R 58 N1
BHEFEFH], B bm handle

%} Context H testnet PZ&3LHI4k T 2 4~ Network, PAMLFEIHIXJLAA:

2 Network AHEE stage WIRHME, &1 input ZRFHEE Reshape SEi% ¥ i A shape; 24
Network g2 stage i, 4% stage ) shape EACE input, AFFZH FH Reshape

W] — N4, 2T AR SE BB Z A~ Network, BEATTZ &AM 5200, R BRAES
Network 1] PAZ2 28 i
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#include "bmruntime cpp.h"
using namespace bmruntime;

void bmrt test()

{
// create Context
Context ctx;

// load bmodel by file
bm status t status = ctx.load bmodel("testnet.bmodel");
assert(BM_SUCCESS == status);

// create Network
Network netl(ctx, "testnet"); // may use any stage
Network net2(ctx, "testnet", 0); // use stage[0]

JRRRRRRR R RO |

// netl example

{
// prepare input tensor, assume testnet has 2 input
assert(netl.info()->input num == 2);
auto &inputs = netl.Inputs();
inputs[0]->Reshape({2, {1, 2}});
inputs[1]->Reshape({4, {4, 3, 28, 28}});
// here input0/inputl is system buffer pointer to input datas
inputs[0]->CopyFrom((void *)input0);
inputs[1]->CopyFrom((void *)inputl);

// do inference
status = netl.Forward();
assert(BM _SUCCESS == status);

// here all output info stored in output tensors, such as data type, shape, device mem.
// you can copy data to system memory, like this.

// here outputO/outputl are system buffers to store result.

auto &outputs = netl.Outputs();

outputs[0]->CopyTo(output0);

outputs[1]->CopyTo(outputl);

...... // do other things

/**************************************************************/

// net2 example
// prepare input tensor, assume testnet has 2 input
{
assert(net2.info()->input num == 2);
auto &inputs = net2.Inputs();
inputs[0]->CopyFrom((void *)input0);
inputs[1]->CopyFrom((void *)inputl);
status = net2.Forward();

Copyright © SOPHGO 47




CHAPTER 4. BMRUNTIME 75 {i{tH%

assert(BM SUCCESS == status);

// here all output info stored in output tensors
auto &outputs = net2.Outputs();

...... // do other things

MMAP Example

ABIAEBIL T4 Network, FEZH] mmap, AT

#include "bmruntime cpp.h"
using namespace bmruntime;

void bmrt test()

{
// create Context
Context ctx;

// load bmodel by file
bm_status t status = ctx.load bmodel("testnet.bmodel");
assert(BM_SUCCESS == status);

// create Network
Network net(ctx, "testnet", 0); // use stage[0]

// prepare input tensor, assume testnet has 2 input
assert(net.info()->input num == 2);
auto &inputs = net.Inputs();

void *input[2];

bm handle t bm handle = ctx.handle();

status = bm mem mmap device mem(bm handle, &(inputs[0]->tensor()->device mem),
(uint64 t*)&input[0]);

assert(BM SUCCESS == status);

status = bm mem mmap device mem(bm handle, &(inputs[1]->tensor()->device mem),
(uint64 t*)&input[1]);

assert(BM_SUCCESS == status);

// write input data to input[0], input[1]

// flush it

status = bm mem flush device mem(bm handle, &(inputs[0]->tensor()->device mem));
assert(BM SUCCESS == status);

status = bm mem flush device mem(bm handle, &(inputs[1]->tensor()->device mem));
assert(BM_SUCCESS == status);

(N gksE)
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status = net.Forward();

assert(BM_SUCCESS == status);

// here all output info stored in output tensors
auto &outputs = net.Outputs();

// mmap output

void * output[2];

status = bm mem mmap device mem(bm handle, &(outputs[0]->tensor()->device mem),
(uint64 t*)&output[0]);

assert(BM SUCCESS == status);

status = bm mem mmap device mem(bm handle, &(outputs[l]->tensor()->device mem),
(uint64 t*)&output[1]);

assert(BM_SUCCESS == status);

// invalidate it

status = bm mem invalidate device mem(bm handle, &(outputs[0]->tensor()->device

—mem));

assert(BM SUCCESS == status);

status = bm mem invalidate device mem(bm handle, &(outputs[1]->tensor()->device

—mem));

assert(BM_SUCCESS == status);

// user can access output by output[0] and output[1]

// at last, unmap bm_handle
status = bm mem unmap device mem(bm handle, input[0],

bm mem get device size(inputs[0]->tensor()->device mem));
assert(BM_SUCCESS == status);
status = bm mem unmap device mem(bm handle, input[1],

bm mem get device size(inputs[l]->tensor()->device mem));
assert(BM _SUCCESS == status);
status = bm mem unmap device mem(bm handle, output|0],

bm mem get device size(outputs[0]->tensor()->device mem));
assert(BM_SUCCESS == status);
status = bm mem unmap device mem(bm handle, output[1],

bm mem get device size(outputs[l]->tensor()->device mem));
assert(BM _SUCCESS == status);
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bmrt test T E{# & bmodel I&iiF

5.1 bmrt_test T E{# A& bmodel 35

5.1.1 bmrt_test TH
bmrt _test f&4 T bmruntime $ 1SS X] bmodel f) 1By 1 A SEBRIE T THE BRI 1L TH
4 DL F A

L. BB RS bmodel FEATHERE, IHIE bmodel Y5888 K W 1B 471k

2. A A BT bmodel SEATHERE, S0 S S EEERIATION , TRukiEEL
P I

3. i bmodel ) SEERIZFTH(A]
4. @1 bmprofile 134T bmodel [ profile

5.1.2 bmrt_test Z¥i5EH
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5.1.3 bmrt_test %Gt

[BMRT|[bmrt test:981] INFO:net[vggl6 8 bmnetc| stage[0], launch total time is.
19590 us (npu 19489 us, cpu 101 us) (1)

[BMRT|[bmrt test:984] INFO:4+++ The network|[vggl6 8 bmnetc| stage[0] output
<sdata +++

[BMRT][print array:647] INFO:output data #0 shape: [4 32 120 68 | < 3.49693 4.
—07723 4.30039 4.14311 4.11042 4.23445 4.23644 4.23897 4.23897 4.23897 4.23897 4.
23897 4.23897 4.23897 4.23897 4.23897 ... > len=1044480 (2)

[BMRT]|[print array:647] INFO:output data #1 shape: [4 32 60 34 | < 3.523 3.94491 4.
09504 4.02145 3.95682 3.96846 3.96972 3.97314 3.9728 3.9728 3.9728 3.9728 3.9728 3.
—0728 3.9728 3.9728 ... > len=261120

[BMRT[print _array:647] INFO:output data #2 shape: [4 32 30 17 | < 4.18294 5.16457.
—b5.26347 5.16108 5.0436 4.99669 4.99279 4.99279 4.99279 4.99279 4.99279 4.99651 5.
02305 5.0925 5.23303 5.24913 ... > len=65280

[BMRT|[bmrt test:1029] INFO:load input time(s): 0.008511 (3)

[BMRT][bmrt test:1030] INFO:calculate time(s): 0.019594

[BMRT|[bmrt test:1031] INFO:get output time(s): 0.006001 (4)

[BMRT|[bmrt test:1032] INFO:compare time(s): 0.002886

FEEA:
(1) BB FGAEHHE RN R], A6 25 I AR ]
(2) BN, TIPSR XS, & R o il 45 R

(3) J s2d n#kkm AN IR], 5 A Ab B S R RO B R R v b, B
XA A FE

(4) JA d2s B 5 ), Gl HE SR RTE pele ERYEAE L ERINTA], 7E soc
EATPAH mmap, SR

5.1.4 bmrt_test FHAGE

bmrt test --context dir bmodel dir # iz /T bmodel, %4, bmodel dir ##
f1,4 compilation.bmodel/input ref data.dat/output ref data.dat

bmrt test --context dir bmodel dir --compare=0 # iz /T bmodel, bmodel dir # %
4,4 compilation.bmodel

bmrt test --bmodel xxx.bmodel # # 31z /7 bmodel, 7t 4748

bmrt test --bmodel xxx.bmodel --stage idx 0 --shapes "[1,3,224,224]" # iz /T % stage
i bmodel # A, #£ F 54T stage0 By bmodel

bmrt test --bmodel xxx.bmodel --core list 0,1 # 7= % & 2 5] 47 2 core0 ¢ corel t
[l Bt 32 171% bmodel, &% bmodel % % 4 4% H 88 4 22 M) X # £ #3517, core list ¥
WEZEDH 0 BN BATRE ¥ 3 AL 2% core $&-1

# UT#4 2B IHEL 2 # ) bmruntime £ EER Ty a6, R F AR 7407 DAE
BMRUNTIME ENABLE PROFILE=1 bmrt test --bmodel xxx.bmodel # 4 1
profile ##: bmprofile data-x

BMRT SAVE 10 TENSORS=1 bmrt test --bmodel xxx.bmodel # 47 4 7 ) 2
HE AR B input  ref data.dat.bmrt F# output ref data.dat.bmrt
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5.1.5 PbXt 8R4 mii 558 IE %51

1. ARG IESE R, UEAT AT

GBI 23 b -cmp=True, BRAZIFER, AT SOl bk
A% input_ref data.dat F1 output ref data.dat SC{:

E AT ‘bmrt_test --context dir bmodel dir’, {8 n] IS AR R EHE 1F
H

2. pytorch JFAATIAIMIZ 1% 111 bmodel %idf HEX

R pytorch AL %y A input data Flf%y H output data ¥4 A numpy 1
array(torch ff) tensor H]PAMH tensor.numpy()), SRJGECH (WPAFAHS)

# Eig \An B H R

input data.astype(np.float32).tofile("input ref data.dat") +# astype ZAR4E
bmodel ## A\ $ 35 2£ Al # %

output data.astype(np.float32).tofile("output ref data.dat") # astype Z iRz
bmodel # % i #{E % AL # 4%

# EMANPESHAERER
with open("input ref data.dat", "wb") as f:
for input data in input data list:
f.write(input data.astype(np.float32).tobytes()) # astype %% bmodel £
NS R A
with open("output ref data.dat", "wb") as f:
for output data in output data list:
f.write(output data.astype(np.float32).tobytes()) # astype # 74 bmodel
Y BT 2k AL B

A B input_ref data.dat Fil output ref data.dat j{%F] bmodel dir 3¢
3 R ARG ‘bmrt  test --context dir bmodel dir’ , HHELEE ZE H G
‘ij-E

516 wIliaE

L. iR Nt Hh B EOX 4 R
FfiT bmcompiler WHFHAYIZ 0.01 M= HXFFIE, FEAEUGEL T AT RE 28 H G 1 i 5 .
WERFE— 2 IA 8, 2B O e, I &R 2 NI e N U Bt

USRBEALOL B B, Wl AR D HMETT RIRZEG DR o I P2 g i i 2 BEL A, A
HEER 2 M BLX A DL, BT DA I e b —cmp 0, FESEProlk 95 e LR ubas R 2 75 1E

WA —Fh ] fE 2 M2 P AEAEREALE F (40 uniform random) (& HEFE F (W0 topk. nms,
argmin 45), B TAERTE RS E M A SRR S R EGR 2, B/ ML A S8 45
WA index AIH. XFMEL R, TTAE B O B SR B E A 25, Hagssehnl % b
Zt

Copyright © SOPHGO 52



	声明
	声明

	BModel
	BModel
	BModel 介绍
	tpu_model 使用


	BMRuntime
	BMRuntime
	BMLIB Interface
	C Interface
	C++ Interface
	Multi-thread Program


	BMRuntime 示例代码
	BMRuntime 示例代码
	Example with basic C interface
	Example with basic C++ interface


	bmrt_test工具使用及bmodel验证
	bmrt_test工具使用及bmodel验证
	bmrt_test工具
	bmrt_test参数说明
	bmrt_test输出
	bmrt_test常用方法
	比对数据生成与验证举例
	常见问题



