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N>

ML A

BFEAHGS

1.1 HEMENE

AT ENERA BRI EEM R — P EE RS ERN S BT EMNE R E
NEFNR, HEHNBIINXNNMEHNERITESIIIGE, ATUERXMXIRAVS
fiE, —MRFRXFNTIEREF ] (Deep Learning,DL), REZIZT—RIIPNEEZ
BEEMEEXRNNAMNE, FSEITIIR. ZRENZX T, FEZIEER.
55, BAEBSNIE. REIBFHREF SaaXEAamEvSHEEHE.. B2H
M7 ZBMESREFINEMLZEH, t0Caffe. MXNetfTensorFlow, t{BH T FES
JESMEAIEE KON BNE.

IREREMERIARIEH T HEMEERT CRLRE, EEHENBRETIEES
PP SERE 2 EERAVME(ESS . EEH T FE ST T BRI IE
i, JEMESIREAIEIERM T IRE . SREETERIR.

AT #E2 M (Artificial Neural Network, ANN) BRI LAEFRAHENE, 2—EE
AIN12EES] (Machine Learning, ML)$2R, 2HREI SHENEZMPNZRIAIR X ZF
£l RZERNIREARIHEZTT(Neuron)#HITEFEE, HIUA—ENBER X RIBHEZTT
R A THEMLE, 1LEEESET—ENES . JIENIMNRZEIINMRAFEEREERER
AYLEHE, N R SE A Z TP E ZYaIRR

1.2 EFERES

REZIEEE—NMMTERTAR, BIFRXLITEBETAHEF ( Operator, &R
Op) . EMLEIEEF, SFXNEFRITERLE, fltl: HIRE ( Convolution
Layer ) 2—1MEF; 2i&EE (Fully-connected Layer, FC layer ) FRISUERFDT

B, 2—187F

TENEEFHERNESES,
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HFZWR (Name)
EZHSHR, BT HEMETNENEF, A—NEDEFNSHESIREE—, W

TEFf7~Convl, Pooll, Conv2&R2IttMEZhaIEFEFR, HEFConvi5Conv2&EF
AYEEL HConvolution, FRDEIMM—XERIEE.,

1-1 PZEHRFMTGI

Data

Convl

Pooll

Conv2

A (Type)
MR E— N E FIRRE 7 LT TE TR0V, AR A S FAYSCIBIEHE

@, E—1MEhE—REPNEFAREEFESD, Flul EESaIConvIEFS5Conv2E
FRYZERIER 9 Convolution,

k= ( Tensor)

Tensor@BFHHEE, SIFMAZESHEEEIE, TensorDesc ( Tensorffiidfy ) 2
SHANSUR SRR, TensorDesc RS A T ELINIET-1FR.

% 1-1 TensorDesc B4R

Bt EX

B (name) BT X Tensori#{7&3|, RETensorfilinameE BRI

24K (shape ) TensorB9FZ4K, Ebgn (10,) 2k (1024, 1024 ) =&
(2, 3, 4) &, FANEE2R 2K (shape) o
NE: T
Fet: (i1, i2,-in), HAiZinigIERE
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Al CPU BENEFFAIER () 1 NIJES
B EX
RS (dtype) IHESHA : FEETensor I RIIEIESLRY
ZONME: T
EVESEE: float16, float32, int8, int16, int32, uints,
uint16, bool,
HUEHEARAR S FE2 N HUEHRREL (format) .
( format)
#HiEHHRET (Format)

EREFIERS, SHIIEEISHMATTNE, LSRR MRHSHEE R4
HERIRTE, IMEESBINEA/N (Batch, N) | $HEIESE (Height, H) . 454
EZEE (Width, W) LARASEEEE ( Channels, C) .

AFHIEReEE MM, RAXUNMEEENNAINGE . FARIREFZIIERSIREAR
BERFEFESEESEE, tkincCaffe, HEFUIREI[Batch, Channels, Height,
Width], BINCHW, Tensorflowdr, HEFIIRF9[Batch, Height, Width, Channels],
BINHWC,

ANEN-2F7R, LA—3KMEZLIRGBRYEI H /96, NCHWH, CHEPIESNR, SERRfFAERY
= “RRRGGGBBB” , BIE—EERIFIBGEEINFFEE—IRE;, MNHWCHCHESIE
;IE%I’*JE, SERRMFERINIR “RGBRGBRGB” , BIZ M EENE—ERREEINFFiE
+— ao

1-2 NCHW % NHWC

4k (Shape)
skEAIFZIK, LA(DO, D1, -+ ,.Dn-1)BERFE R, DOZIDn2IEEHIEEES,

ZD?FZ%GA)%EH_T%—?EEM\T_U%, BETHBANTE, BAFT—31TATIRIRENEL

ERRBIMESHEZSONMEE, BIREX P KERSVHEIKE ., I2KE— 7T
XEERKERINENPESHENN TR, PRNEZANTEEERKEPNEOHFER
HEZANHIESHEILANITER, KLSSHE, Fu0:

& 1-2 sKSEAIRIRZEA)

iN==1 JI2 N

1 0,

[1,2,3] (3)
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Al CPU BEXEFITAISR () 1T ANIZES
IKE 2N
[[1,2],[3,4]] (2,2)
[[[1,2].[3,41], [[5.6],[7,8]1] (2,2,2)

i (axis)

WIS NI IROZ EAER#RIR? RIRFE(IEIXF—1 shape=(4, 20, 20, 3).

BRIRE—ERE, §MRELHHL/Z/E38EM, RishapeRE3MIEN, BAEIE
MSEZE20, tEFEiRE20720=400M5EK, RHBAKEE, XHtEshape=(4, 20, 20,
3RS X o

B 1-3 ~EE:

=

WMRAFEMERZL, TJLAERIEshapel2fZ SR ETensorfIZEREIN, LLINFAIEXT
shape=(4, 20, 20, 3)B9A tensorif#{TIR(E, BEIETDUNT:
produce A {
for (i, 0, 4) {
for (j, 0, 20) {
for (p, 0, 20) {
for (g, 0, 3) {
AL((((((i*20) +J)*20) + p)*3) + q)] = a_tensor[((((((i*20) + j)*20) + p)*3) + q)]

H2tEXTShapeRisiy, HLERKERIshapefI TR, tbilskEaR—1N51T65II 4
%ﬁ%ﬁ%, Blshape&(5,6), Maxis=0FRFEIKEFRIE—HE, BT, axis=1RREKER
RIS 4, BPFU.

BIaNskEEE([[1,2],[3,411, [[5,6],(7,811], Shape’3(2,2,2), MIAHOHLRE—PHEERY
#ER01,2],[3,4115115,6],[7, 8] iX MR MERE, MRS —MERRVEURERI,2] .
[3,4]. [56]. [78 XU #4H, M2ARB=MEERIEIER, 2, 3, 4, 5, 6,

7, X\
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thaxisEJLLAGE, WRIRREEIESEaxisMEE
N#Tensorf9aE: 0, 1, 2, , N-1,

1-4 HR=E:

Shape: (4, 20, 20, 3)
tttt
0123
AXIS 4 351

NE (weight)

{m= ( bias)

SBASIRHATERT, SFU—NE. fil, IR— T EFERNMEA, U
BMRARDE—MXRENE, RGNNREEHERTFRSINE, FEZIH
RERFB/AINE, AEBRINENRRFERNFHERLTHEREN.

ANEN-5FrR, BIREMAEIEAX1, SEHEXBAINEAIW, BAEETIHESRT
&, BURTRTXI*W1,

1-5 NEITERHGI

x1
Wy
w2
2 QOut
e
Xn

RERMRTINEZIN, Z—MENATHRABENLEDE. BHRINEINESBAL
JEIEsRAVEER T, AT EINESHNEFRMEERIVGEE.

WE1-6F~, BRIRBMAZIEAX1, SEHEXEONERIWT, REHB1, IPAEEL
HEBTE, FETATX1*WI1+B1,

1-6 [RELTERHGI

X1
Wi
*2 Wz Qut
G
¥n Bl
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Al CPU BEMBFH AR (FFHE)

2 Al CPU &7

Al CPU &1t

2.1 EFREENA

Al CPURRSRHUTR BBAIRMERICPUXEF (BIERHIE T IrEMRSFEMT

&) , HfEAscend2RS R FIHMIFRIEIN FAI7R:
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Al CPU BEXEFFTAIER (FTEE)

2 Al CPU &7

2-1 RFLRE

Host

Training App/Inference App

Al Model

] [ TensorFlow / Pytorch ... ]

\

AscendCL )

-

.

)(Al CPU Engine) HECL

(
E( =)= =)

Device

Al CPU

Al CPU Schedule

Data Process

e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e,

Al CPU Processor
[ TF Ops M Pytorch Ops ][AICPUOPS]

_emanon

[ DVPP Ops }

CPU Zone

Al CPUBFRIFRITIMS BB :
e GE (Graph Engine ) : Graph Engine2ET FBAIHHII AR EAINEZ SHESS
RHE—RIRED, iEEEMNEERIELE, Hla0Tensorflow. PyTorchZ, GERY
FEINREEERES . Bifs . Bk, BfwF. BiNg. BRTHIESEES
( LEALEFEMEIEEIRINE] )

e AICPU Engine: Al CPUFEIIRIES|IZE, RARXIHEIGE, RIHAI CPUETFHEERE,

HITEFER . BFAEERITE. FEMNAMtaskEMRIAES

SASPRZAS 01 (2023-03-17)

WRIXERE © ERRABIRAE]



CANN
Al CPU BEMNEFIAIERE (FHE) 2 Al CPU &7

e Al CPU Schedule: Al CPURYIEBNEEZS, STask Schedulefic &5 NNIEEATE
EFHIT .

e Al CPU Processor: Al CPURYTaskiffT28, eREF=E, Al CPU Processor& &
SFE, SFLESHAlI CPUEFRIITEEEL .

e Data Processor: JIIEZIA=T, BFHTIIGHHEROEIETRNIE,
2.2 EFRIFIEI TR

B mFiaTZERN

— 1 5EEAAI CPUREFESIESD: BEFREENX .. MNFRERNE FEkeEHt.
BFEREENNEFEN .

BF A SchETERBAMEREHF & LRRmFE T2 BRI E2-27E2- 30

No

2-2 BFRIFEEEN

FrEtESE
'
Ui 5 o BrEmE
. iE
| e
Graph Engine (GE) Mg
BT EEE
TBEEFFiiE Al CPUEFifiiE
Fusion Engine (FE) Al CPU Engine
f — e
Tensor Boost
Engine (TBE) TBE Al CPU
- BREEE BFEEE
WiE
TBEEF=LH

SASRRZS 01 (2023-03-17) WRIERE © HERRARBIRAT 8



CANN

Al CPU BEMNEFITAIERE (FAHE) 2 Al CPU &7

2-3 BFIETIZERG
Graph Engine (GE)

|

RunTime

TBEEFfiiZ ‘ Al CPUBIFfiTE

!

l

TS
Al CRPU Al CPU
v — e
Schedule B
HWTS

l

l

Al Core Al CPU

Hrh, TFAdapter2@BEETF TensorflowtESRiH Tl Z-ATER .

EEH

KEFEAREBENXAl CPUEFRIBELIMAIRA T

FER
4

iz

BF
m

BEEFENEXREFRITESEI,

HFE
[V GE LS

HTFE=51E3 ( Tensorflow/Caffe ) H{TEHENEFHANGS, L
ARTHRBEENEFOLIRLEE, SE#TEERHEENHL, BETE
=HERNEFIRS RIERBAIEENEF, BEFHEEFMBIGESR,
HFE=FERINEZIZTH, S EREFERGETHER, &
B =HEZREMNE R E F TR ST B T BAIMESRhEF

BT
AU

BFERENIE T EFBALIESE FENzTEFINER, FTEHRMEF
EHZEEN, 88EXEFRA. . BHNEETCE, EASHAIR
FshapelIiES ., MEZIEITHT, GELAAE FEEERIRIGEEHITE
RS, REBITE, SRBEREEFIESREESSIN TR
HithshapeSdtype, #{THititensorBIRIFAIDEL -

8FE
Ve

BFEEETERNSFESBALIESE FYIESCIIRIRS], SFEFH
wANEEnamelAKdtypeSER . MLZizfTHT, Al CPU Engine2tRIEE
FEEEFHNEFEEMENIE, FHHITEFITE,

MR

HFEHEOPTYpefITBEEFSAI CPUETF, GER{SCILECTBER FiRITHAT

BFRERE

Al CPUBFHIRIFFMIRIZANE2-4F 7 o

N5k 01 (2023-03-17)
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CANN

Al CPU BEMXNEFITAIERE (FAHE) 2 Al CPU &7

2-4 Al CPU BFRmFRIE

FHIEHESS TF Adapter/GE Al CPU Engine Runtime

1 FERIRERE

2 ERETIE, BITEERNE
FARHTIETHCANNE T

3 HRESFERESverify()/
infershape () #i&i=iEd8 . shapeit

=
-

4.1 BETFALAl CPU Engine

>

42 ZREFEEE,
MECEF I iFAvformat

g

4.3 1E[Olformat

5.1 FEliRFD: RIESIZERD FE

1———r——————f——T1——7JL——

5.2 P EMFE TR

5.3 FEIH

A

A

54 ELEftHEFE

6 ElSF R EELL

£t

71 BRFiE: GERF. REER
g

F

7.2 FEgenTaskism=x

7.3 £rEFAgtaskinfo

A

7.4 BREIEFtaskinfolz 8
7.5 ERERN

F 3

A A T3 r

BHRIEZRR M EIRE N A LEGE,

EEFTensorflowtEZRiATEL%, BESTERTF Adapteri&ficiE O£ TFR
AMEIER, FTRALGE; B{FEMAscendCLIFIHITIEEUETE, NIERSRIAN
EIRBI TN RLEGE,

E: MBEERRINEEEETRAE .,

GERR&EFEY, BEREMNEEEPIE FIRG HER R BAKERSNEF, M
MG RIGFHRIELR E T HEE R IBAIL IS RIE
BASFREEREZEOHFTERASHIRE, RIUBTE, SRBEREEFRY
HESRHESE T R tHshape Sdtype, #iTHittensorfINTFRISEL -
GE[EZE T A&%LAl CPU Engine, Al CPU EngineiZENEF=EE, MAEF
AYformat, Fi&formatiR[EIZEGE,

GERIEE P HIEISEIR S BFEFH T &LEAl CPU Engine, Al CPU Engineift{T+
Bk, FBMiEFEIREIZAGE,

GESFEHITEFH, FNESHERIEEH M.

GEH1TERIE, B8AFENE. RRIEDESE, FMEAI CPU EnginekiXgenTask
5K, Al CPU EngineiR[EIEFAtaskinfolSELAGE, BIRIFTHZEEMIEHH
FEAIRMEZZRIIREY,

SRS 01 (2023-03-17) IS © ERRAGIRAT 10



CANN

Al CPU BEXEFHAAIERE () 2 Al CPU &7
HFEITRE

Al CPUREFIZITRIZUE2-5F73~ o

2-5 Al CPU BFIEITiRiE

i Al CPU .
GE Runltlme Schedule Al CPU Op Lib

| | |

[ | | |

[ | | |

: iskTAl CPUBEF Hl : :

| | THlaskEE :

[ | I |

| | | mteskine |

il

[ | | |

| | | EREFATERED R

[ | | "

[ | | |

: | | s

[ | | I

[ | | |
GEFREFHITIERK,

Runtimel&Exd M pdtaskig sk N &Z5A1 CPU Schedule,
Al CPU Schedulei#iTtaski@E, ARASEFTEREO,
Al CPUEFEBT LA EFLI, HfTComputeRE SR EFHIT-

N =

XRERRA 01 (2023-03-17) IRBFRE © ERRABIRAT ¥



CANN
Al CPU BREMBFHAIERE (FFHE) 3 BFALIRE

3 S HRRE

HITAI CPUBEMEFF AN ERfR

3-1 EFFHARE

SRS
HFFEE
Ll EFRRTEN
v
Wﬁl’gﬁ EBTESEH ST RIS
v
BT | HAEEEEN . EHFSTiME B B FRIEg i
I +
BsTiER
TiEaE il
ST TREENE

FERSBFENR3-1FR.

% 3-1 Al CPU EF A AL EIE6E

SR ik 8%
WRIER )&%;%?Fﬁ&iéﬁﬁﬁiIEﬁﬁmﬁﬁE’\JFﬁ%i%'—ﬁié 4 HFHRES
?i‘ﬂi % o

ot HITEFHRE, FBHITEFON, PREF | 4.2 8F0H
RITORE. M. M, MXIEFEELMUARE
FIRIEEMAIEXHZIRE .

TrzelE BEEEXEFIIE. 432 BEFEF
=2

SRS 01 (2023-03-17) RIS © ERRAGIRAT 7



CANN

Al CPU BEXBEFFAIEE (FRE)

3 é?ﬂ:&mu

g

S

2%

BFREEN

BFRAENINETERBAKLIESE FAizTE
FHAR, TERRUEFHIHFEEN, 8EaENX
BFmA. . BUHENBECE, EXSHN
RIEFIshapeIiES, FEENXEESHEM
FIGERNEFREESR . BEIREEEIRAY, GER
ﬂﬂiﬁ?ﬁ?’ir‘ RIS EORITERSERIR
I8, REETE, SRIEREESESREN
E”éA*'ﬁE’JEmHjshape'ﬁdtype 1Tk
tensorfEHSHFERIDEL .

5.1 BEFREE
X

BFCRIEM

SMEFRITEZE.

5.2 HFHEsC
m

B EERENHATREFIEXEREME
BHEREFR, BEEFOpType. BIAL
dtype. nameEER. MEZiz1TAT, Al CPU
EnginetRIEE FEEEPRIEFEEMERKR
59, #L??L?IEEEO

53 BFEERE
EX

HEFE=5#EZ8 ( TensorFlow/Caffe ) H{TEHE
NEFHESS, FRARTHREENETH
LIRSS, SEHITIEEHNAAEET
TensorFlow/CaffeBYE& FIRET AL F ABAILEEEEAY
5F,

5.4 SFiERC

BF TiEmiF
BhE

o BFmE: BEFEMHBFLING. [FEE
M3 (EREX M mERNE iR EX
H. BFREE. EFHERE.

o BFHE: BEFELIMNMG. \HEXXH. R
ﬁgfﬁ\) EEENBINEFEF (oppAIXRE
=3

TR T, UEEERFNTREmE G

Lﬁﬁ?l%zﬂ’]—%‘tﬁuu:, EREEXEFR
<8, IEEoppisR, MITRRE, TMAENX

BFEE.

5.5 8F TR
EEPE

HBFSTRA

RGN ( System Test ) , FEESERIBEHIAE
, IFETFAIIERM.

6 HF ST

BFMIEITIE

B E X EFIMNEE SRR P TIETIRIE

7 SFREL
(#HE)

N5k 01 (2023-03-17)
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CANN

Al CPU BEXBFIFAIER () 4 BFFRER

4 BFFRESE

WRIER
BFotr
TreelE

4.1 WIS

HITEENBEFHERE, TETHIREIRCANNIEGRIZE, #FETS R ( CANN

R EEE) -
o NRTEME

CANNAA BIREUHR RIS SR EWA, MAFEHETSIA, LS
SERFETERE. FTHOSEMT, LUFRAISHroota Eroot BFERIA
TRER, PR RIEENE,

# LArootFHPZ%EtoolkitE

. /usr/local/Ascend/ascend-toolkit/set_env.sh

# L 3Eroot iR Z4<toolkit

. ${HOME}/Ascend/ascend-toolkit/set_env.sh

BFmFMEPython, LAPython3.7.5/41, {BELUEITHEFHRTUN THSRE
Python3.7. 59EXIMETE .,

#FFi8 B python3.7. SESHIRZ

export LD_LIBRARY_PATH=/usr/local/python3.7.5/lib:$LD_LIBRARY_PATH
#UNRAFIEFEZ M python3hRA, NFEEERpython3.7. 5k

export PATH=/usr/local/python3.7.5/bin:$PATH

Python3.7. 5L IRFBIRIBELIRE RHTER, BHEaIBILLESSEAN
~/.bashrc3ftErh, X5 Tsource ~/.bashrcis SFEEIZEIEN

o EFAEBETFMindStudioHiTEENEFFFA, 2R ( MindStudio FAF4R
&5 ) #H1TMindStudiogyEpE

4.2 EF5th

{ERAl CPUL AT FHI, HNFEHREFFIEE. WA, . EFEELURE

FEHREETRE

SR PHEFRITEEIAREERE
LAAddEF 96, AddEFRIMFFRAR:

N5k 01 (2023-03-17)
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https://www.hiascend.com/document/detail/zh/canncommercial/5046/envdeployment/instg/instg_000002.html
https://www.hiascend.com/document/detail/zh/canncommercial/5046/envdeployment/instg/instg_000002.html
https://www.hiascend.com/document/detail/zh/mindstudio/3046/msug/atlasms_02_0066.html
https://www.hiascend.com/document/detail/zh/mindstudio/3046/msug/atlasms_02_0066.html

CANN

Al CPU BEXBFFAIER () 4 BFFRES

Z=X+Y
HEEER: BRMIANSEEN, SRRLERIHEERED,
HIR2 PR FIEIE .

HINAdBEFER NN xSy, BitHHz.

AP BEFRIRNZIFAIEIEZE B Afloat16. float32. int32, BFimHAIEL
R S NEIEREMERE

BEFENSZIFBshape, #itishapeSiaiAshapetffE .
BEFMATZEformat/g: NCHW,NHWC,ND,

$R3 PHEFTIMHZTRUAREFRIZEE (OpType)
BFERAUTERAREENGEHEI, BIRAXREFHXSARRNEN .
BFHZFR, ANEALTMES—Mas2 -

BB OpTypelRBRII ATV THER, BEIEFHRR.
eI T :

BEEMGNASEZMERANNEFER,

f5an0: Abc -> abc

INEEFENAEER[ERATEHNEER,

f5I40: AbcDef -> abc_def

KRB FURKEZFRENAEER, (FAR—ENERH, Bt FERS
BRE—NMNEER, BN EZERIEI— N KEERFEIR A TE NS
FF, ERXEFEHFEMANEZRR, EFFREEAMrFENEER, UE
EELNFFERPPREEZFEIRNNEFR

f5lan: ABCDef -> abc_def; Abc2DEf -> abc2d_ef; Abc2DEF -> abc2def;
ABC2dEF -> abc2d_ef,

FEtAfIf, SFERBEN A, BFLIWEEFRTadd, BELEENZGE93
RN SR T:

BFRILIBEI ( BlkernelSEH ) X445 Hadd_kernel.h5add_kernel.cc,
RS (4 ap2 J9add_kernel_plugin.cc,

FERIEN N EaE A add.h5add.cc,

SEEN M FisEHadd.inio

BILAESTT, BRIAMIEFANZIHIEINT:

& 4-1 Add EFRIHIME

LSt Add
(OpType )
BFEA name: x | shape: all | data type:
float16. float32. int32
name: y shape: all | data type:
float16. float32. int32

N5k 01 (2023-03-17)
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CANN

Al CPU BEXBFHAIER () A BFARES
BFE name: z |shape: all | data type:

float16. float32. int32

BFECHSHBRTR add

-

4.3 TEelI#E

4.3.1 E7F MindStudio

HEFMindStudioHTEFFANTEEIZEARIBES N ( MindStudio AAFSE ) A9
“‘BENBEFAHL > TRIE” &1,

Uikl
HBBIRAMIindStudio R SZHFRIGIEZR A CaffelIBEN EFH A -
4.3.2 EFE T4

amSITRET, FAETULEREETAscend R X PRHIIBENX EFHGI TIEH
17228, BINBEXEF .

FEBIFRER

EFGiteesfGithub, #HAAscend samplesFHRE, SWREADMEFRY “hrAizER "
THBECERARIsample®, M “cplusplus/levell_single_api/4_op_dev/
1_custom_op” B FHIREVEH,

(AR
WTCAPRIREVCAD , IBEERIIARSIFEHIFIAN “Ascend” A,

BREMENA

BFTREBREWUTR, BETMTRNEN B R FHTEFRITHITFA:

—— cpukernel

| F——impl [ [TEHEF LIS #xx hSxx.co
|  F—— op_info_cfg

| —— aicpu_kernel

| F——xx.ini //EFEEEE X HFxx.ini

—— framework

| F——xx_plugin //fFEFEEIGEMHSEII Hxx.cc
F——op_proto 1TFRREBYE X3 Hxx.hSxx.cc

SRS 01 (2023-03-17) IS © ERRAGIRAT 16


https://www.hiascend.com/document/detail/zh/mindstudio/3046/msug/atlasms_02_0066.html
https://gitee.com/ascend/samples/
https://github.com/Ascend/samples

CANN
Al CPU BEMBFHAIERE (FFE) 4 EFARES

A

o EFLEBEBEENSMAICPUST, BEAEF—BF T2, WS
STHERRI_ EMUBHTER, FEREEE NS FER— TR TME, 15
FRAI CPUR % Y B SIS A — AN
R EEAN5.5.2 BT TREE.

o EFEEEEENITAA CPUBTSTBEET, hEEHER—E7 T2
MEE, XFTBEETMFR, BN ( TBEEENSTFHERS (FRS) ) .

4.3.3 EF msopgen TH

Ihaetk
CANNFFAEHEHIRHTEEXEFIEER T Emsopgen, IETFEFREEN
BEEFAABERR G, SEEFRIEIUE . SFEHEE. EFREEN.
BAEEEEN AN TEmFICE X
A
o ZT BEARTIEPyTorchiEZ2FIMindSporetEZEHIAICPUE F TiZEliE,
o EFAERFTEBENZSMAI CPURF, FERF—BEFIEFHITII, FHBFAE
BEXBFER—IEFRINHTRE, SEAl CPUBENXEFRIEIM 4 RmE
B — RIS EES S
TEREES
TEFREBR: ToolkitAHZ IR THI “toolkit/python/site-packages/bin”
(EFERIE
e CANNEHEBRHHERMNETSREMA, HAFEHESS|IAH, LUBixK
KIETZERE. MITHSSEUNT, LUTRAISroota Eroot B EAIALIER
2, BLAEPRLEERZNE,
# LArootFHR % ZEtool kit
. Jusr/local/Ascend/ascend-toolkit/set_env.sh
# LA3ErootF P % 4=toolkitl
. ${HOME}/Ascend/ascend-toolkit/set_env.sh
o LUK (FIE) :
pip3 install xlrd==1.2.0
EREE

T ESEANGE
BEMEFIREEMTESTIFGAN=SMERNRTEYERIZEFTE, 2300:
o IEFCHBAIMBEEEEFIREN IS ( json)

e TensorFlowRIREIE N 3214 ( .txt)

TensorFlowHI/REYE M SR FBF 4 A TensorFlow. Caffe. PyTorchiEZRRIEF
I

SRS 01 (2023-03-17) IS © ERRAGIRAT 7


https://www.hiascend.com/document/detail/zh/canncommercial/5046/openform/devgopen/devgopen_01.html

CANN
Al CPU BEMBFHAIERE (FFHE) 4 EFARES

o EEFRBALIEREFIREN I (xlsx)

SN
msopgen TERKABZHF xIsxiE VAV SIS .

IS PIEE M SR N R EE T

o ERFBARMESEETFIRE Y M jsonSHHRES TIE

- HPBR M ToolkitZ R “toolkit/python/site-packages/op_gen/
json_template” FIREMEMRSTAHIR json.json, FiE T, HXHSHEE

HEFEEN*R4-2:

& 4-2 json HECESEA

EE=FE RE | AX =%k

op - =% | EFHIOperator

& Type
input_de | - FF | WASEHA

> % | sz ssng

SERE:

Fali

N

name

-
a3

param_type

B8 4 | 8 4

" required
= optional

"  dynamic
RECERAA

required,

format FIZFE | FXISEE Atensor
s, BRERN
tensorsZiFaVEUE
HEAAEL,
SEWMTEYE:

ND,NHWC,NCHW,
HWCN,NCTHWCO,
FRACTAL_Z%,

type x| BFSHRIEE,
BEWTEYE:

float. int32.
bool. int64.
half. uint32%,

output_d | - FiF | mbsEEA,
esc

i

SRS 01 (2023-03-17) IS © ERRAGIRAT 18



CANN
Al CPU BEMBFHAIERE (FFHE) 4 EFARES

REFR

b
[

aX ERWIE

BFmtESHS
o

SHEEE:

-
a3

name

=)
s

param_type

B8 4 | B8 4

® required
® optional

® dynamic
RECEFIAS

required

format X | EXISEE Ntensor
S, BER
tensorsz3FHIEIRE
HEREL

BEWNTEYE:
ND,NHWC,NCHW,
HWCN,NCTHWCO,
FRACTAL_Z%,
type xR | EFSERIRE,
AEWTEE:

float. int32.
bool. int64.
half. uint32%,

attr - ik | BitEid

name F | EFENHSERIZ
R

&
param_type | FfF | SHEE:
&

iy

® required

® optional
RECEBIAS
required,

7 | BEFSHRIEEL,
BEMTEYE:

int. bool. float.
string. list_int.
list_floatZ,

default_valu | - FINME
e

type

B 4
o

SRS 01 (2023-03-17) IS © ERRAGIRAT 19



CANN

Al CPU BEXBF I AIER () 4 BFFRES
(AR

jsonXHAILIEEZMNEF . jsonXFRGIER, JIRFB— I TEA—NET
" BFTopRBEF, RLAIFRHPE—EFEEEFIRE.
B Hinput_descafoutput_descFRInameS¥iEE, NE— 1P EBZI—SH.

® input_desc, output_descHhfitypeSformatE——XtITE, WRSEEE
format, B=ILL “ND” #&2typeRIME——IIRIASF o

TensorFlowHIREIEN X (.txt ) AOERTIE,

TensorFlowBY/RBITE X 314 (.txt ) FARIE A MTensorFlowFFE#t XFREN . £l
i, AddEFRIREE X ETensorFlowFFR#t X /tensorflow/core/ops/
math_ops.cc3fdh, FEXEHIEE “Add” HBIAAITNIEREREN, ASTWNT
Fr7s:

REGISTER_OP("Add")

Input("x: T")

Input("y: T")

.Output("z: T")

Attr(
"T: {bfloat16, half, float, double, uint8, int8, int16, int32, int64, "
"complex64, complex128, string}")

.SetShapeFn(shape_inference::BroadcastBinaryOpShapeFn);

B ERBBEFA* xS,

A &

BN EEEE— T EFRIREREN
BEXEFIRERTERBE TR, Input. Output, AttrdfRZE, HittR
BYURMREFE™xtH,

SRR EAIRMNESE S FIRE M AYEXce SR TE

FBFB] MToolkitZe 2812 THY “toolkit/tools/msopgen/template” BFR FFLEENE
3Z{EAscend_IR_Template xlsxiH#{TE . BETF “Op” IREFHITIEM,
“Op” MEALIENZINET, 81 EFEEIWTI:

£ 4-3 R [FEIEN S #i7A

5”%*{]} @S{ KEEE.;I‘\
i%
Op B FA9O0perator Type =
Classify BFEXSHAEL, 85! =
- &N Input

- EhAEAN: DYNAMIC_INPUT
- & Output

- &S : DYNAMIC_OUTPUT
- Bt Attr

SZH%RRAN 01 (2023-03-17) WRIERE © HERRARBIRAT 20


https://github.com/tensorflow/tensorflow/tree/master/tensorflow/core/ops
https://github.com/tensorflow/tensorflow/blob/master/tensorflow/core/ops/math_ops.cc

CANN

Al CPU BEMEFFAIER (FHE) 4 BFHRES
FIZFR =3V =Y
i%
Name BFSHBIBAR, =
Type HFSHARE, =2
SEWNTEYE:
tensor. int. bool. float. Listint,
ListFloat&s
TypeRange FHXIEE otensorIS L, FELCEtensor | &
pog i IE-itN
BENMTEYE:
fp16,fp32,double,int8,int16,int32,int64,ui
nt8,uint16,uint32,uint64,bool%s,
HEZEIMindSporeld, FZE¥GtensorfIZEEy
(B35 IMindSpore iz #5RIME
18 Default,116_Default,132_Default,164_D
efault,U8_Default,U16_Default,U32_Defa
ult,uU64_Default,BOOL_DefaultZ,
Required eaYIuAN, BUTEYE: =
- TRUE
- FALSE
Doc XN SEAIEIA )
Attr_Default_value EHRIZOAES B
Format FXIEE NtensorfIS %, ECE Ntensorsz | &
SRR,
BARNTEYE:
ND,NHWC,NCHW,HWCN,NCT1HWCO,FRA
CTAL_Z%
=N AN iva s
= 4-4 IR [RBIE R
Op Class | Na Type | TypeRange Req | D | Attr_ | For
ify me uire | oc | Defau | ma
d ltval |t
ue
Reshap | INPU [ x tens | fp16,fp32,double | TRU |- |- ND

e T or ,int8,int16,int32,i | E
nt64,uint8,uint16
,uint32,uint64,bo
ol

SZA%RRAN 01 (2023-03-17) WRINERE © HERRAREBIRAT 21



CANN

Al CPU HEMEFHAIERE (FIE) 4 BFFRES
INPU | shap | tens | int32,int64 FAL - -
T e or SE
DYN |y tens | fp16,fp32,double | FAL - ND
AMI or ,int8,int16,int32,i | SE
co nt64,uint8,uint16
UTP ,uint32,uint64,bo
uT ol
ATTR | axis | int - FAL 0 -
SE
ATTR | num | int - FAL -1 -
_axe SE
S
Reshap | INPU [ x tens | fp16,fp32,double | TRU - ND
eD T or ,int8,int16,int32,i | E
nt64,uint8,uint16
,uint32,uint64,bo
ol
OuUT |y tens | fp16,fp32,double | TRU - ND
PUT or ,int8,int16,int32,i | E
nt64,uint8,uint16
,uint32,uint64,bo
ol
ATTR | shap | list_i | - FAL {3 -
e nt SE
ATTR | axis | int - FAL 0 -
SE
ATTR | num | int - FAL -1 -
_axe SE
S
(1 #88

- FEEETEIRME—RE “Op” #iTiE, LMEFRIREEAXMY .
- IEAEMER “Op” EAIRI=1TLARS.

S22 QEBEFIRE

HAmsopgen TEFREERNTNTHS, SHIRBEIESIERS-5.
./msopgen gen -i {operator define file} -f {framework type} -c {Compute

Resource} -out {Output Path}

N#5hRZA 01 (2023-03-17)
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CANN

Al CPU BEXBEFIAIEE (FRE)

4 EFARES

£ 4-5 SR

SHEW

SHuE

gen

BT EREFFE G

_I,

--input

BFENHRR, oiE AT IRREEENEREZR
TEHITRRZEALRRAERR,
BFEN ST IFN T =Fh2ea):

o EELRBAILMEREEFIRE XM ( json)

e TensorFlowfYREIE N I (.txt )

o EFELABAKMEREEFIREN U ((xlsx)

f,
--framework

ERE ST
e TensorFlowtEZR, S#{A: tfgFtensorflow
o CaffetEZR, &H{H: caffe
e MindSporeiEZR, S2#{E: msziZEmindspore
e PyTorchiEzZl, 2#U&E: pytorch
e ONNX#EZE, S#{E: onnx
%88
1. FFESHEXNSRER.
2. ZTEEARZIEMindSporetlEZRAIAICPUE F 26U .

i

-C,

compute_unit

BEAERINTESRE.
o FXITBEEF, BBV ai_core-{Soc
Version}, ai_core5{Soc Version} el
“7 ER:, AR
ai_core-Ascend310
ai_core-Ascend710
BIRIELIR R EAI R IR A FHITIREE
1588
{Soc Versiona] \CANNERIG L3 f5 SR B BE12AY
“compiler/data/platform_config” IR TEEXIFNS
BEAIRMESERVERY, WIRE “*ini” SHERVZFEDAS

{soc_version},
o EXFAI CPUEF, 1BBCE: aicpus

el

-out,
--output

LR HFRERRRR, AIEENBIREEETIREZ,
FETENMTAFPERRIZENR.
EARE, NBUAERERITIRSRIZERIIRE

iy

--mode

R

o 0: BIEHHEFIIE, SEENBRERTEEEET
T, NEkERE.

o 1! HEBWNEFIIEFENEF

BIME: 0,

iy
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SHEWR SR BRYi%
-op, S EE S -IABEFIREN A= . &

--operator BCEEFAYSEE, a: Conv2DTik

ENRBLSE, SREXXHFEESNEF, T
BB RAPEESEF .

o~
EEAIR_json.jsont&iR{E A Bl TensorFlowiEZeAl CPURIE FI1E.
1. #HAmsopgenTEMEEFITU Far<:

./msopgen gen -i json_path/R_json.json -f tf -c aicpu -out ./output data
-i SEBIEMCAIR_json.jsonSEHISERRER IR o

f5Ugn: "${INSTALL_DIR}/toolkit/python/site-packages/op_gen/json_template/

IR_json.json"
2. ‘EEF (FE) :

- BBAIR jsonjsonXXERE— N EFREE X ER-opSHIsEE 725

BT

- BRA™jsonXHFEESNEREN, BixEER-opSHEEE FERET

BB RRANEENEFFS, BEEF.
TESRERBAEERENEFFS, WAL 1,

There is more than one operator in the .json file:
10p7

20p2

Input the number of the op: 1

HEnS TR Generation completed, NI5EROp TEFTIERIBIE

Op_ TR 4" "op"RYE.
3. BEEEFIEAR:

BFTIEERENT -out FRISERIBRT: Joutput data, ERZZHIZITHT:

F—— buildsh //RFEENOHAE

F—— cmake

| —— config.cmake

|  F——util [BF T EMENEHNAR AEmEVEEFRER
F—— CMakelLists.txt //BEFTFEAICMakeList.txt

—— cpukernel

| —— CMakelists.txt

|  F—impl [/EF BT EHE R

| | F— conv2 d kernels.cc

| | L——conv2 d kernels.h

| F—— op_info_cfg

| | L—— aicpu_kernel

| ——conv2_dini  //BFEBEENHF

| L—— toolchain.cmake

F—— framework //BEFIEHZIXEER, 1E3RA “PYTORCH” MEFLHEXTE
| —— CMakelists.txt

|  ——tf plugin //ERISHEZEZEEY SyTensorFlowRtE RIS FERRIHCBERIEE S

| —— tensorflow_conv2_d plugin.cc [/ EFEERESEIN G

| L—— CMakelists.txt

| L——onnx_plugin //RIAHEZESERYHONNXETERRIE FiEERIEISRER R
| —— CMakelists.txt

| —— conv2_d plugin.cc //BFEEIEEEIG

F——op_proto //EFRBE N4 KR CMakelistS)HFFREE R

|  +—— conv2 dh

|  F—— conv2 dcc
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| —— CMakelists.txt
F——scripts  //BEXEFTIEITSEXHAREER

£E3 EEFIEPENEF (FiE)
gﬁﬂégﬁezﬁa@%’—ﬂia%Figun;t{maﬁy%?—, SOTERE “m1” &
#EAmsopgen T EFIEERHUTU T A<
./msopgen gen -i json_path/**json -f tf -c aicpu -out ./output data -m 1
TEFITEERTEIN jsonhiIE T,
S
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5 BFHEREE

BFFRIEEN
BFBEH
BFEEEEN
BFiER
BFTERFIE

5.1 BFFREIEN
5.1.1 [EIE

BFFEEEMNE T EFBAILIER Er]

\— =

=17

SFHNR, TERNEFHIHFES

X, 8EEXEFHAN. BEMELEER, EXSHAIRIeMshapeaIES, REENX
SR SHIEMEIGERN T FREER . MSREERAY, GEREREFREERIRE
EORTEASHIIRE, RIEEEE, SREREEFIESREESET TSR

HitishapeS5dtype, #1THid tensorfIEHSHFRINEL o
BEFRBFEEEANMEER A R iERIERINB5-1 7o

5-1 8F[FEEE GE i EMMATRE

GE ST EAEETRER Graph Node
T T
1. GElEA !
L¢P NIEEE TR
.SO3Z{F

OpDesc

Operator
Factory

5. imAAFENodeflinferfiE

10. ﬁ@lnfer$hape?§¥

6. IBFAOpDeschlinferfi

|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
»

7. IRROpTypeBlt Infer /5%
I |8 dniTverityEs
j—

L—_I 9, #iTInferShapeEt
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Hoh &7 EIEOPIEA . InferShape5VerifyR9iEAR, EMAIRHES FHE
( OpType ) E/3Key.,

1. E;jEGEﬁﬂﬂléﬂ%zﬁff&’%&ﬂ’ﬂlﬁﬂéméﬁﬁﬁ%, FHRITHIEM, MRIERRIAFNEE
RAE,

2. BFEFRBESIEERMHostMoppZZEEZR THY “opp/op_proto/” IR BTN
HEFREERso 4,

3. BFREESEERIREsoXX{4aIEEEOperatorFactory P TEFHEREIF
i, SFEEFEM. InferShapeiF. Verifyitf, X=EHHBIEEFHER
( OpType ) fERkeyiFMEI= P mapXEFHiEH TR

4. BEESEMER, GEMGraph&iXiEMAInferShapeJisk.

5. GraphSiRBEFRET =f0Infer5i%, SAGROpDesc&iXERInfers %8915
Ko

6. MOperatorFactory®tRIEOpTypeBX X3 M AYInferShapeRE S Verify &L .

7. HAITVerifyBREUHITIRIG, WNRRIGMATN, WBLEAETT, IRRKEY, WE
BRE],

8. H1TInferShapeR#l, #HiTHititensorfiJshapeiES.,

9. [EGER[EInferShapefI4ER, GESLLRIEInferShapetER Bt tensorfEas
H=F.

10. GEHITHEMAME,

5.1.2 =CHf

SFHRATHITEFIIER, BEEFRANRLHER, BHERE, BFIEEFE
MEIEFREER,

BFHRFEEEFHIIZEFM “op_proto/ EFE#h” 1 “op_proto/ EF%
Fcc 7 XEFHITCHL,

TEFEAHEINTHRTEFIRE M SUFHISE .

HF IR L3744 h EAMLHESCE
TE1 REN.
FRNTMEURITEFIRFMENEN, ERFREIENGE_OP_OPERATORTYPE H,
OPERATORTYPEJS{EFBREG_OP(OpType)iEa T OpTypdlIKE .

#ifndef GE_OP_OPERATORTYPE H WESES S
#define GE_OP_OPERATORTYPE H [EITEEN

D WAL,
FES PRI A EERTRESS “#incude” BEFEMLTHEATIE
FIREHEIZ AR o

#include "graph/operator_reg.h"

operator_reg. hZIEFCANNIG LS FEREEAY “include/graph/” BEET,
SEI, FFERSETFEEFMBEXRRIRE . R, E94E,
T3 [REGEM.

Graph Engine ( GE ) 2(fREG_OPZ, LA “.” $#EZINPUT. OUTPUT. ATTREZ:
MEFEA. WEFIEMYEE, R2RLIOP_END_FACTORY_REGEEOLHR, =iE
FHYEM
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Hp@ \BHAEREEIMFRESEFLUHPENFRE—H, ATTRINIREAZE,
ARSI TR

namespace ge{

REG_OP(OpType) |/BFHEIEIR
INPUT (x1, TensorType({ DT_FLOAT, DT_INT32 }))
INPUT (x2, TensorType({ DT_FLOAT, DT_INT32 }))
// .DYNAMIC_INPUT(x, TensorType{DT_FLOAT, DT_INT32})
// .OPTIONAL_INPUT(b, TensorType{DT_FLOAT})
.OUTPUT(y, TensorType({ DT_FLOAT, DT_INT32 }))
// .DYNAMIC_OUTPUT(y, TensorType{DT_FLOAT, DT_INT32})
ATTR(x, Type, DefaultValue)
// .REQUIRED_ATTR(X, Type)
// .GRAPH(z1)
// .DYNAMIC_GRAPH(z2)
.OP_END_FACTORY_REG(OpType)

e REG_OP(OpType)
OpType: EMZEIFBAIGIEENBEEN B FENEFRE, ofLUERHm2{BREE
MEBmNEFmats,
e INPUT(x7, TensorType({ DT_FLOAT,DT_UINTS... }))
EMBEBFRVMASER
- x: BREY, EFHNBRAER, BREEX.

- TensorType({ DT_FLOATDT_UINTS,...}) : “{}" HAMBMNZRFAIEIEZE
BB, ZIFREIESRENES 19.4.8.2 DataType, TensorTypefgft 77—
WZ IS E S IFAIEIRESRE, 1FMEN1ES 19.4.8.3 TensorType,

EHFEZTEAN, BIMMATEERA—FINPUT(x,
TensorType({ DT_FLOAT,DT_UINTS,... }))iBQIHITHEIA .

e DYNAMIC_INPUT(x, TensorType{ DT_FLOAT, DT_INT32, ..})
BFHNESBMAIGR TR EEEM .
- xt BB, BFAVAANER, EiziTh, SRERANTHBEHNERX0.
X1 X200, R SHORIBR

- TensorType({ DT_FLOATDT_UINTS,...}) = “{}" HAMBMNZRFAIEIEZE
BRBIR, ZIEFREIESRENES 19.4.8.2 DataType, TensorTypefgit 7—
WZ IS E S IFAIEIRESRE, 1FMENX1ES 19.4.8.3 TensorType,

e OPTIONAL_INPUT (x, TensorType{DT_FLOAT, ...})
HREFERAREEGRAN, ERLHEEOHITEFRAREMR.
- X! REH, EFRARIER.

- TensorType{DT_FLOAT ..}: “{}" HALBMASZIFAIEIREERITIR, X
FSRUEEREYSS19.4.8.2 DataType, TensorTypeigfit 7 —E4ZIEE
FFROBUESEEL, FHENIEZSN9.4.8.3 TensorType,

e OUTPUT(y, TensorType({ DT_FLOAT,DT_UINTS... }))
EMEFRIEHLER
-y BB, BFELER, BREEX.
- TensorType({ DT_FLOATDT_UINTS.. }): “{}" spALttsisAIEESE

BIRNFISR, STIiSOEHRESERYES19.4.8.2 DataType, TensorTypeift T —
LIS E T ISRIEIRERE, FHENXIEZS19.4.8.3 TensorType,

HEFEZ ML, 81 RHEEFERA—SROUTPUT (X,
TensorType({ DT_FLOAT,DT_UINTS... }) ) i&@ TR o
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DYNAMIC_OUTPUT(y, TensorType{DT_FLOAT, DT_INT32})

B s Zhdins TREBERER.

-y BEY, EFNREER, BETH, SRIBREANEENERYO0.
ylo y2ee- , FESOREBIE,

- TensorType({ DT_FLOATDT_UINTS,... }) 1 “{}” sl TFRIEiEss
BB, TIFAEEEZAYESM9.4.8.2 DataType, TensorTypeigft T —
L MISEIFAOEIESEE, FMENIEES19.4.8.3 TensorType,

ATTR(x, Type, DefaultValue)

EMEFIEIEEN, SEEFINEMRR, BHERELUREMHERNIAME, X

AREMREEFNRNEIHENFTEFEREIME. ATTREOFRTypefIEUESRY

MNMAEEHEEENSES09.3.2.1 REIENIED (REG_OP) ,

fBgn: ATTR(mode, Int, 1), ;EMEEMode, EBHEEIAINt64_t, BRHAENN,

EEFEZIVENE, BV EMFEFER—KATTR(X, Type, DefaultValue)iBHITy,

ZREQUIRED_ATTR(x, Type)iE@i# T .

REQUIRED_ATTR(x, Type)

EMEFRIEEN, SIEEFINEMRMRSEMERE, THIME, FEEVR

RESEFNENEMRE, EOSFTypeRNEVESINAEIEERESH9.3.2.1 ||

BIENIEO (REG_OP) ,

HEFBESNEY, BN BEUSEEFEA—RATTR(X, Type, DefaultValue)iEa)a,

ZREQUIRED_ATTR(X, Type)iE@i#iTiE .

GRAPH(z1)

IMEFHEENFEER, BAZIAFESIR, —RATFEHXREF (98

FIEREFE) .

IMERE, SBiEMFEREXEEO, BFPRENFERZR. SKENFEEAE

B RETFEHRAMEESE, BEfEOTSIGRAPH, FFAER4ERAIEXED

HITIREERIEEE . WFR—EF, FMNEFFERSREEFRFHE—,

DYNAMIC_GRAPH(z2)

IMENSEFFEEE, BMIAZAFERIR, —RATFEHESET (DX8F/E

BEFE) .

IMTkE, SEMERSEFFEIINEXED, BTFEEMNESFE. 8EF

EifAEESE, BRZEO02IDYNAMIC_GRAPH, BFEI{ER4ERAIERED

HITIRBEEAIEE . WTFR—NEF, FMNEFFESTEERFE—,

OP_END_FACTORY_REG(OpType): ERBEFEM. OpTypeSREG_OP(OpType)

B Op TypelRIF—Ho

ERF M RIE
#endif

.

BT IR EXAY.cc iFAMUABEEH

IRSEHIEY Xt ST T N IAE

BFSHHIRE, THEFREITTHESEARE,

RIESFRMAKERIA, SF2ERETREIE, HELEFIRLKEmR,
SEKENAA . BURRERIIEAIMEREEER . X FOEIESEM R
IAEFBRBKERFSHERT, BRISAFESEHRAIFHE.
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%2

7£/op_proto/ EFZ#.cc SEWVerifyFlinferShape5 ZRt AEERERE, EHESCIIRD
A,

BELNE,

#include "EFE#h"

#include <vector>
#include <string>

& 5-1 L3RR

L4 B=x fEm
EFE/h SFIR L h iFHEE | @334, AILUERA

SCHARSCHIAYIRSE S 14 3244 AREYOperator
EHIXI SR opakE Operator
FIREHRAYFZEop,

string CHRIEERE Ba&izk s, AIER
stringZREIEXIRFHEF
stringtBxE0.

vector C++imfEE o B& iz, vIfER
vectorZEt&EtRFiE FRvector
B|xEO,

SCWInferShapefsix.
B FIRAInferShapeRJE X AT LAFERINI &0 :

IMPLEMT_COMMON_INFERFUNC(func_name): BiftEHI—ZEEH0perator
ZERIXIKRop, ATEEIAMA9.4.3 OperatordEiZ O TInferShapeAIsLHl, HAp,
func_name: FAFBEEN .

o EMANEABEELES M AR SCIEGIAN REr7R:
IMPLEMT_COMMON_INFERFUNC(CacheUpdatelnferShape)
{
TensorDesc out_desc = op.GetOutputDescByName("x");
out_desc.SetDataType(op.GetinputDescByName("x").GetDataType());
if (op.UpdateOutputDesc("x", out_desc) != GRAPH_SUCCESS) {
return GRAPH_FAILED;
}
return GRAPH_SUCCESS;
}

o HHMATERBEE FZEHITIHE, HOITRER:
IMPLEMT_COMMON_INFERFUNC(MatrixDiagPartIinferShape)
{
Shape shape = op.GetInputDescByName("x").GetShape();
DataType input_dtype = op.GetlnputDescByName("x").GetDataType();
Format input_format = op.GetInputDescByName("x").GetFormat();
std::vector<int64_t> dim_vector;
int64_t dimslnput_1 = shape.GetDimNum() - 1;
int64_t dimslnput_2 = shape.GetDimNum() - 2;
int64_t dimNums_1 = shape.GetDim(dimsInput_1);
int64_t dimNums_2 = shape.GetDim(dimsInput_2);
if (dimNums_1 > dimNums_2) {
for (size_t i = 0; i < shape.GetDIimNum() - 1; i++) {
dim_vector.push_back(shape.GetDim(i));

}
}else {
for (size_t i = 0; i < shape.GetDimNum() - 2; i++) {
dim_vector.push_back(shape.GetDim(i));
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}
dim_vector.push_back(dimNums_1);
}

I3

}

Shape output_shape(dim_vector);
TensorDesc td = op.GetOutputDesc("y");
td.SetShape(output_shape);
td.SetDataType(input_dtype);
td.SetFormat(input_format);
(void)op.UpdateOutputDesc("y", td);
return GRAPH_SUCCESS;

o EFfEMSEANEL, MNELIRTIRFALIE, HHITEA:

IMPLEMT_COMMON_INFERFUNC(Batchlnfer)

{

}

for (size_t i = 0; i < op.GetInputsSize(); ++i) {
Shape out_shapes;
if (ReplaceDim(op.GetInputDesc(i).GetShape(),
0, ge::UNKNOWN_DIM, out_shapes, op.GetName().c_str()) == GRAPH_FAILED) {
return GRAPH_FAILED;
}
auto y_tensor_type = op.GetDynamiclnputDesc("x_tensors", i).GetDataType();
TensorDesc output_desc = op.GetDynamicOutputDesc("y_tensors", i);
output_desc.SetShape(out_shapes);
output_desc.SetDataType(y_tensor_type);
op.UpdateDynamicOutputDesc("y_tensors", i, output_desc);
}

Shape scalar_shape;

Scalar(scalar_shape);

TensorDesc y_desc = op.GetOutputDesc("y_id");
y_desc.SetShape(scalar_shape);
y_desc.SetDataType(DT_INT64);
op.UpdateOutputDesc("y_id", y_desc);

std:vector<int64_t> dims = { ge:UNKNOWN_DIM, 3 };

TensorDesc output_desc_batch_index = op.GetOutputDesc("y_index");
output_desc_batch_index.SetShape(Shape(dims));
output_desc_batch_index.SetDataType(DT_INT64);
op.UpdateOutputDesc("y_index", output_desc_batch_index);

return GRAPH_SUCCESS;

// ReplaceDimE#EN T
graphStatus ReplaceDim(const Shape& s,

}

int64_t dim_index_in,
int64_t new_dim,
Shape& out,
const char* op_name) {
if(shape.GetDims() == UNKNOWN_RANK) {
out = Shape(ge:UNKNOWN_SHAPE);
return GRAPH_SUCCESS;
}
int64_t dim_index = dim_index_in;
if (dim_index < 0) {
dim_index = (int64_t)s.GetDimNum() + dim_index;
}
std::vector<int64_t> dims = s.GetDims();
dims[dim_index] = new_dim;
out = Shape(dims);
return GRAPH_SUCCESS;

SCHVerify 3%
BF VerifyrRFAISLTIFERIN T EO:
IMPLEMT_VERIFIER (OpType, func name)
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24

ENBIO0pType SEF OperatorKRE LKA FZE, SBEENER—NEEALEF A9
%op, JLUERFEAIRRREGRENEFHIEXEM, opIRIIKRRE TS LB

e OpType: BHEMEFHIERE,

e func_name: BHENXHverifylREEZR,

Verify REFERPEFRAEXBKXER, FINNF2HMAEF, 2/ tensorfdtypedH
BREF—H, ENFEERRSMMEARNItype, EftiERdtype FHRERR .
SCHAEGIGN R :

IMPLEMT_VERIFIER(Pow, PowVerify) {
DataType input_type_x = op.GetlnputDescByName("x").GetDataType();
DataType input_type_y = op.GetinputDescByName("y").GetDataType();
if (input_type_x != input_type_y) {
return GRAPH_FAILED;

}
return GRAPH_SUCCESS;

}
iEFffInferShape x5 Verify5i% .

AR InferShapei¥ =5 Verify;E M=k InferShape ik 5 Verify /5 %089/, 0T
Fr:

COMMON_INFER_FUNC_REG(OpType, func_name);
VERIFY_FUNC_REG(OpType, func_name);

func_nameBN B2 5EBIhEY func_name.
----45R

5.2 EFArEsCH

st
27T

ELXHFEX

Al CPUEFRISCIN SRR SRS

HITEFERIER, BEXEFERFEMRCpuKkernel &L,
J J?S'C#‘r EEH/FEPRIComputeiREl, HTEFITEZEAISTH,

BRPEEESEFIEN “cpukernel/impl/xx.n” & ITEFSERIEE, WTFR

.

/] CpuKernelEZELAR FZE X

#include "cpu_kernel.n"

/] EX fiE=iEaicpu

namespace aicpu {

/] BEFELECpuKernelEZE

class SampleCpuKernel : public CpuKernel {
public:

~SampleCpuKernel() = default;

// BEBEERE Compute, HComputeRHFZEES
uint32_t Compute(CpuKernelContext &ctx) override;
s

} // namespace aicpu
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o SN “cpu_kernelh” ,

S35 “cpu_kernel.h” FEETAlI CPUEFEZECpuKernellIEN -
IS BEEI5 I NI LS

- cpu_tensorh, & 7TAI CPURITensorséIE X RIBX 5%

- cpu_tensor_shape.h, €& 7T Al CPUHJTensorShapeZE KiEXTE
- cpu_types.h, B TAl CPURIEUREBILIRIEHETEN o

- cpu_attr_value.h, B&TAttrValueEREMEN AR AE,

o HITEFEMFE, A CpuKernelZEHYRESE, HEEFHBHEH
Compute, ComputeFREFEEEFLIIHHHITIH, 1FMHi5S M Compute
BRESCHl . BFENFRREEEmRATE “aicpu” F, HFRTEHNEF
“aicpu” HEEE, FRIFEKL.

Compute EREECIN

FARZEEESEFIEN “cpukernel/impl/xx.cc” XEFHTEFHNTEIZIELI, W0
TE:

/1 BINFERBE TR

#include "sample_kernels.h"

namespace {
//sample AEFFERIFFMIIEFRIRE, ATEFETFREEN
const char *SAMPLE = "sample";

}

/] EX fnE=iEaicpu

namespace aicpu {

/] EMEENEFZERComputeRiE]

uint32_t SampleCpuKernet:Compute(CpuKernelContext &ctx)
{

Tensor *x0 = ctx.Input(0);

/] ST A tensorif# TEARILLE, thiNFIRTREATEIRE

// EIHRAEIRENEIAYA N tensor x03KEXI A\ Hshape B2
:I.'.ensor *x1 = ctx.Input(1);

/] ST A tensorif# TEARILLE, thiNFIRTREATEIRE

// EIHRAEIRENEAYA N tensor x 13KV A\ Hshape B2
:I.'.ensor *y0 = ctx.Output(0);

// ETHRAERENERYS H tensor yOSREN I HHshape HUBZE(ER

AttrValue *attr = ctx.GetAttr(attr);
[FREEHER, AXNBEHHITERRY, WIIHMERATEHERE

/BB EDERI B, SERHAR, FHEERSEIRHA ensord
/] Ehshape T BB Bt tensorlshape SE S

return 0;

R —

REGISTER_CPU_KERNEL(SAMPLE, SampleCpuKernel);
} // namespace aicpu

SINERLIH,

L3z sample_kernels.h, SK3AEEN FESBARYSLII(4
EMaETiE, EREEFFHEFHELEFAIOPType,
NRRAR:
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namespace {
//sample AEFAIOpType
const char *SAMPLE = "sample";
}

%4

Heh, samplehEFREFIMINEFRIRE, TBEEFREEN, SAMPLERE
BBISME FOpTypelE S5 .

EXmETEaicpu, HEMATEaicpuEXEFAIComputeRiEl, FF
BitEZiE,

R ZERIETRaicpuNEIEE, BESERBXENEMTaicpuinE=EF, FIEITH
e

MEF

¥

namespace aicpu {
uint32_t SampleCpuKernet:Compute(CpuKernelContext &ctx) {

SampleCpuKernel 9k P ENHIBEEN EFZE, F22&CpuKernelContextJCPU
Kernelf9 £ ™3, SIFEFRIBANGETHTensorlAREMSFHEXER

ComputeFREECIN .

IREVIN /HitH TensortBX(ER, FHITEEMRIE, ARERERNERARITEE
kg, SHEMEER, AREEERRET HtiTensord,

fan:

// McontextFgkERinput tensor
Tensor *input = ctx.Input(0);

/] 3N\ tensor#iTEARILS

// 80, FIFRENZIRYinputH{T=IEEIEE
if (input == nullptr) {

return 1;

}

// $8EXinput tensorfshapel58

auto inputShape = input->GetTensorShape();

for (int32_t i = 0; i < inputShape->GetDims(); ++i) {

std::cout << "dim[" << i << "] size:" << inputShape->GetDimSize(i) << std::endl;

}

// 3ERinput tensorfDataType
DataType inputType = input->GetDataType();

// 3RBRinput tensorf9EiEEiE
auto inputData = input->GetData();

// $REXG H tensorf9EE AR shape

Tensor *output = ctx.Output(0);

auto outputShape = output->GetTensorShape();
auto outputData = output->GetData();

/] REFREHER

outputData[0] = inputData[0];

DA & FSLIBHEREIAPIHEONE1]2009.2 Al CPU API,
1. EiEERIE—RE ST LA
- XPEREREIRYInputiEITIE RIS, LIS ATk .
- XERNEEHNEHITIRIG
- WEFEANREZERITIRIE
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N, WFBMAEF, 2 tensorfIdtypeFBEFRIF—H, ITEERKES
PMHABIdtypeRE—H . ESBMANAEEEEKREEES1 BEFFEHEN
AOVerify BREIHITEI, WcomputeFHPHIHARIS AT AB L

- XidtypeBItREE
E.VfETE%L?:&Bﬁ FURIEREE R R TdtypedIikE, EREFNZIFA. BH

SRR, SHIEEREASIS, IAT ST B EmRdype
HITIRIE, FBrdtypeRBESIFAIdtypedlFEH,
2. BB,
IRIBEEFENSIFIOSIRRE DRI TR, (ALIBIT:
/] RENEEI MR NBISREY
auto data_type = ctx.Input(i)->GetDataType();
switch (data_type) {
case DT_FLOAT16:
return OpCompute<Eigen::half>(...);
case DT_FLOAT:
return OpCompute<float>(...);
case DT_DOUBLE:
return OpCompute<double>(...);
case DT_INTS8:
return OpCompute<int8_t>(...);
case DT_INT16:
return OpCompute<int16_t>(...);

default:
KERNEL_LOG_ERROR("op kernel data type [%s] not support.", DTypeStr(data_type).c_str());
return ErrorCode,

}
HrpOpComputeFEAE FRIITEITFZSCINRES
KERNEL_LOG_ERRORFLMBAEITED, &MU TFEIR:

#define KERNEL_LOG_ERROR(fmt, ...) \
dlog_error(AICPU, "[%s][%s:%d][tid:%lu]:" fmt, KERNEL_MODULE, __ FUNCTION__, \
__LINE_, GET_TID(), ##_ VA_ARGS_)
BATEZESIIN, BUTI=EEA:
- HBTFCH+EBATIFFEREZERER, WTFHEEEHIRREMTESI, o
% =7 FEEigensk®x R, BATSEEX: https://eigen.tuxfamily.org/
index.php?title=Main_Page,

Blan, XFlLessEF, MINAFHERER, FEigen#{TiEk .

auto input = reinterpret_cast<Eigen:half *>(input_0->GetData());

AR

=7 EigenFEiRiR it 7 LR R S RIEME AR EF L IE N BRI EIRIE,

EHIENEFINS REMAXIRIE, AILMERNEigenZESET

g#!l_ﬂ, {FFEigenEEFHITIEFFRIE N « ¥IiaML, FFREMTHIZAMCIERBIUT
7~

#include "Eigen/Dense"
int m,n;
Eigen::Matrix<float, Eigen::Dynamic, Eigen::Dynamic> eMatrix(m, n);
for (inti=0;i<m;i++) {

for (intj=0;j<n;j++) {

eMatrix(i, j) =i*m+j*n;

}
}
//Using eigen to calculate the Determinant
float result = eMatrix.determinant();

- XFahSshapeEF, TERIERBEEN B InferShapeiES5EIHiHtensorfy
shape, FTLATEZEE ComputeFH ek tshapeIit E5E# .
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std::vector<int64_t> dims = {inputData[0], inputData[1], 3, 4}

outputShape ->SetDimSizes(dims);
Sample&FHJUniqueCustEFAzhZShapeEF, EAILIZE UniqueCust
BFRIIBEI .

- %?i‘l‘ﬁﬁ%z_ﬁj\ﬂ&# THAT, XFRTLARRUt ER F A RS AR
i, EEREARIRMN.

A

" DERFHTAMEEAN—FR, FRAETRENEFIMEERIEER
AHRBEHITHITHE.

" SRHITHRITAIINEE, Rihiaj)\%%llEﬂ?E_L EEmR, ERASHE
FREAIEMRE, NEXRHTORIHTHE

" {FRALINEERY, FEEEFEREFIRE
“oplnfo.flagSupportBlockDim” 3 “True” , Fi8E
“oplnfo.functionName” J3 “RunCpuKernelWithBlock” .

i. ﬁg‘aﬁﬁﬁg .2.2.5 GetAttriz[IIRENS R B AR ARITERNSRID,
GIENT

uint32_t blockdim = ctx.GetAttr("block_num")->GetInt();
uint32_t blockid = ctx.GetAttr("block_id")->GetInt();

iR DRYERRFAREAFEEBlockDIMIRDEN (EFHEEE
FEcEfoplnfo.blockDimBylndex ) R CPUZEBZNITER . 8—1 5
HEpEoE— “block_id” , “block_id” BIBYESEEIblockdim-1,

&Hﬂ “block num” & “block_id” , AFPATB{THHT—LE AR,
i, KRTE (HaPHRNIHE ) NRBERSIEE.

1§J§ll] Z “oplinfo.blockDimBylndex” BeE&EH-1, BMZBBE—NMAANS
éﬁlﬂ’JTﬁ%AéﬁﬁﬁBlockDimE’ﬂtﬂﬁj\ NS R E R EIESAERE
T

/] SREE— MBS HRITENE
int64_t total = input0->NumElements();
int64_t startpos = 0;
int64_t len = total;
if (blockdim !=1) {
[ HTEB—RNRAEIESE
uint32_t per_unit = std:ceil(total / blockdim);
/| BHFRXITENREE
startpos = blockid * per_unit;
[ BERRITENEIES .
// blockidB9BXESEE/9: 0-~blockdim-1, ABGEHRE—HEIEFEIERE, FrliZblockidig
JE—IRAET, lenBYEAtotal - per_unit * (blockdim - 1)
len = blockid < blockdim - 1 ? per_unit : (total - per_unit * (blockdim - 1));
}

iii.  HITEFRITEZIERIE.
LIAAASEF 961, RSBl FRrR:

for (int i = startpos; i < startpos + len; i++) {
y[il = x0[i] + x1[iJ;
}
SENSRFATIHERNEFFFInISMLink,

$IB5 FMEFAIKernelsEHL .
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REGISTER_CPU_KERNEL(SAMPLE, SampleCpuKernel);

o  F—NBSHSAMPLEIEER2HE X ABERIEFOpTypelIFRFEIEE o
o  FEZABHSampleCpuKerneHBEE X EFERIZIR,

R

5.3 BEFEEEEN

[RIE

BcEAA

BFEREEABFARNZ M z—, EBHRINEFERBAIERS FRIBKRSL
Mg, BEEFZIFEARLtype. nameFEE . MEETH, RIBEFHEEEFH
BFERMERRIE, FiiTEFIE,

BFAAEFREIRERFERENY, BREFEFBALIERS FEXLIERE
MEIEFERET

BFEEENHIREFE: BEXEFIEBRTA” cpukernel/op_info_cfg/
aicpu_kernel/xx.ini “,

*5-2 BFERERERNA

== B i/ Wik ol
[OpType] W53 BEFOpType, LIENFASIESEE, tRR—

NEFEEFHE, 55.1 EFFREENH
REG_OP(OpType) M Op TypelriE—H -

BeEE ARSI,
Al CPUBEXEFHIS IEEER
“DNN_VM_AICPU” ,

&

oplnfo.engine wh

oplnfo.flagPartial | %% LWFEATREBFER, BRIFEEE “False” o
oplnfo.computeC | #i% L=FEATREBFE, BRISEEE “1007 .

ost

IFERATMEFER, BRFEEE “False” .

opInfo.opKernelLi Ao EEFARMkernelLib,
b Al CPUBE X EFERAIkernelLibEIES

B

opInfo.flagAsync | &%

o
53

“CUSTAICPUKernel” .
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==\

AT/ Wik

ol

oplnfo.kernelSo

ACBAl CPUEFSENI S H-RiFE AAIRNS B X
HRIBTR

E R RIENSEN B TRRETEF T E2mF
A9 “build.sh” HIAFEERY
“AICPU_KERNEL_TARGET” , falan
“AICPU_KERNEL_TARGET” BeEHIA
“cust_aicpu_kernels_3.3.0” , M4pks0Z
FRJ:  “libcust_aicpu_kernels_3.3.0.s0” .

oplnfo.functionN
ame

e EETENX EFARkernel REIZEOZFR.

=

o # “oplinfo.flagSupportBlockDim” BLE
“False” , BIAI CPUBFAZEDRIFT
#17, MWoplnfo.functionNameEEH
“RunCpuKernel” ,

e # “oplinfo.flagSupportBlockDim” BL&H
“True” , BIAI CPUEFEZEDRIITH
17, Woplnfo.functionNameE|EBL&
“RunCpuKernelWithBlock” .

oplnfo.workspace
Size

L=FEENTREBFES .

ggﬁﬂa AE=TE, BFoicEFInititEN
Fo

B AKB, BUYESBEJI: 0~1048576 (1G) o
FIECE N 1024

oplnfo.subTypeOf
InferShape

WFR BRI EhAshapefizs, EEAI CPU
Ainfershapefs=t, BUATJLHEUE:

o 1: IR#EinputshapeT] HiEES:
outputshape,

o 2: EpitEMinfershape, 1RYE
tensorDatafYEMIEEAIITE

o 3: 2EftEMinfershape, {B&Ashaper]
T, 1ZEBEFERAAIshapeERIERF.

o 4: FTixRinputshapeftSHEFHIEH
shape, tBEEESHitrange, LS
NEEESFILUMNHITRFENRSE, 1t8
SeRkfa, 1R[Eloutputfltitishape,

FIMERNT,

oplnfo.flagSuppo
rtBlockDim

Al CPUEFEFIREBlockDIMAYFRIR .

LSEHEWN TRMEE:

e True: 18EBlockDimBYHRIR, KFELIEHD
BHITIHE,

e False: FiZEBlockDIMBItRIR, (XEASL
BFotRHFITIHE,

ZKINMEAFalse,
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=2 A%/ Wik IzL)2
oplnfo.blockDim | BJi% BlockDimAStI &R, BLATRJLFEYE:
Bylndex o -1 EREBETFE—MINSHIOTESN
#Hut1TBlockDIimAYI S »
o 0~N-1, NAE—MBEIASERIshaperyi
EH ., FINEEEN0, FRRIZBE— G
ANSH V0T TBlockDImAY] Y ; BECE
R, JRIZEE—NBASEEYMHT
BlockDimHB9t)43 -
ANER 17,
LB HINTE “oplnfo.flagSupportBlockDim ”
BLER “True” BRTAER,
input0.name 1B BEESE—TMMAREIR, 55.1 SFFREEN
FIREG_OP(OpType)BI FITRAIE—MaARY
BIRIT—H,
BiRe
input5Souput®fname. typeSformat=ERHI/EMA
EESFRENBHTXLWSHARE, B, &
EEFETMERA SR
BEWEAFPHTEE.
input0.type Ak BCESE— M EAZIFHIEIESRE,
EIFZHEIRER, B )7 DR,
BUTEUETEE:
DT_UINT8,DT_UINT16,DT_INT8,DT_INT16,DT
_INT32,DT_INT64,DT_FLOAT16,DT_FLOAT,DT
_DOUBLE, DT_BOOLZ, iFH9EEEET|
FiE555.1 BEFRRIE N PRI TensorType
FIFRRIFT—H
AR HERBZEBAERMAZSRTI®,
input0.format AJik SAFROBURHERIS .
EUESBE: ND. NHWC. NCHW
FINMER: ND, KERXEIEHHIELEK.
...... Ak input EMEIASHECE, SFinput0; &
BEFEEHMEAGIInput2, input3------ , B
BEtEIESEinput0,
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Al CPU BEXBEFHARIEE (FRE)

5 BFHEREE

==\

A/ ik

ol

dynamic_inputX.
name

Az

HRMARSWA, WESSHEE.
HehfEEIN “dynamic_inputXname” Y
‘X' AFS, KRIMASNEFRIEL M
A, BIINEFHE—PMEARFESEAN, BE
Ainput0, FEZNEMAREWN, WEER
dynamic_input1.name,
HWESHRIERENNSMANEZR, 55.1 8
FIRELE X P M AIRISB AN B TR RT—
B G, BAEH X, EEIETHS, SR
ELFRMANBI NS E RO X1\ X2 ,
FEHORIEBIE

dynamic_inputXt
ype

EENISMANSISHIRIRER, HXHEM
HIEEE, Bl ¢ DfR.

BUTEETEE:
DT_UINT8,DT_UINT16,DT_INT8,DT_INT16,DT
_INT32,DT_INT64,DT_FLOAT16,DT_FLOAT,DT
_DOUBLE, DT_BOOL%,

A EAREEIR “dynamic_inputXtype” &
B ‘X" AES, aXE
dynamic_inputXnamesgg “X” ,

outputO.name

EEFS—MEHAETR, 551 SFREEN
FIREG_OP(OpType) B TR AISE—MaIHAY
BIRERIT—H.

outputO.type

BeES— M STRIEIERE,
EXIFEMEIEEE, BT AR
BITEYESEE:

DT_UINT8,DT_UINT16,DT_INT8,DT_INT16,DT
_INT32,DT_INT64,DT_FLOAT16,DT_FLOAT,DT
_DOUBLE, DT_BOOL%Z

output0.format

IFHIEIEHERIR .
EYESBE: ND. NHWC. NCHW
ZOANMER: ND, KEXNEIEHRIETEXK,

output1 FYEftiMESHECE, S output0;
E8FEHEmEAMNoutput2
output3-----: , BeEtBEESEoutput0,
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=8 AJidk/ Wik L2
dynamic_outputX | ATi% amdhohSEmt, WESEsHEE.
-hame HehFEEIR “dynamic_outputXname” Y

‘X ARFS, AFREEAEFHOEL N E
&, FINBFIE— 1 b AFESHEE, kRE
Aoutput0, E-PEEHAESEE, WEkE
J3dynamic_outputl.name,

SR ERENSMLRIER, 55.1 8F
[RELE X 3 AN H R R TR — .
pll, BLEF Ay, EEETR, SIRIELER
BHAIDNEBENERO. Y1 J20 , PSS

IRIBLE o
dynamic_outputX | AJisk EeE NS ISRVEIESRE, E3XFSM
type #HEEA, B Y7 DR

BUTEEERE:

DT_UINT8,DT_UINT16,DT_INT8,DT_INT16,DT
_INT32,DT_INT64,DT_FLOAT16,DT_FLOAT,DT
_DOUBLE, DT_BOOL%, 3FHIHIEZEELT|
F1555.1 BEFFEEE X PRI NRYTensor Type
FIFRARIT—H

AE: EEEIR “dynamic_outputXtype”
P ‘X AFES, EXE
dynamic_outputXname/dfy “X” ,

5.4 SF1&fc

5.4.1 EfciEFF & ( TensorFlow #EZE )

&
AEHHEHFE=HIELR, fFlilTensorFlow/CaffeEiiTEHEN EFHENIZS,
FEARTHEENXEFILHREE, SEHTELICHERENIFZSEETE=F1ESE
NE IS SR A BAKMESENE F, BEFEEIMEIGEH ., EFE=F1ESEN
MZIzfTRY, BRSNS RAGERINHEHER, BHE=HERNEPNEFHITHE
MrEmhEd B RS AN BESE Ry E 7
TNEA VS EE FBAMESENEFIRICANNE T,

[RIBM4R

BFBURISTIIE S CANNEFRENGEM . [FIAEZRHEFEERGEMUAR RIGHESS
FEFREMERICANNE FREMEAIREY, EFAIREHEIIParsertE R MM
BT R FRUSEILRIZAIES-2F
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JRf4SEEL

5-2 BFBHRISSINRAE

GE Parser Al CPU Register

i\ Engine EAtE
ﬂ 1, GEL
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

3. BEFEEIEME

A

|
|
|
|
2. hNEEAl CPUsEK{# so |
I
|
|
|

iEf#mapiZth
|
5. 1RIEOPtype | EAImap Tt AR :
ParseParamsByOperatorFnifs]
|
|
ke iR[a]lParsePardmsByOperatorFni £

|
6. Bt EitierE

LY

T

|

|

I

|

I

|

|

|

|

|

|
RN D

|

|

|

|

|

|

|

|

|

|
el _

BEGEHENRIE =S 1ERNERMSEE, FFTHial, MERERRINET
iIIEFRIE

GEMRegister;FAERBINEAI CPUSFIREERAY.s03 14, FECANNIR(GZLEE
BXEZERERA “opp/framework/” &2,

IEEE G soPRIEFIEXER, FFEEEMEIEAEENmap3XEF (FriE
BAHEFRIEXEEESAmaplIE R FER— NP )
GEEParserf& R R IxiEParser/3i=AYEK

ParserfEHIRIEE FLEY ( OpType ) NEFIBEHFAIMap X RENE XS RAYParser
BREL, FrR[OISCHIEREIParseParamsByOperatorFnZaParserf&iR, Parsert@ZiRiRYzE
IHREIE B = MEEFPIEMEREIEICANNEFRIEN, BIEFERFY
BHEN, TlE=IMEPEFEICANNEFRIBRET

Eéﬁ‘%‘ﬂﬁ)&%\ Eif D REMAE—RINRE, FEEFRmIFZEMRTHSI

GEIZ{HREGISTER_CUSTOM_OP%, 1REBIEENE FEM =R EFRIEM .
[REEHEZR g TensorFlowlI B E X EFFAHCIB a0 T3

#include "register/register.h"
namespace domi

{

REGISTER_CUSTOM_OP("OpType")
.FrameworkType(TENSORFLOW)
.OriginOpType(" OriginOpType")
.ParseParamsByOperatorFn(ParseParamByOpFunc)
ImplyType(ImplyType::Al_CPU);

TR SC IS TREME B TmESS “#include” IR SCIR SR FXHISL 14
BEEHEEEEIEN A,

register. \IFEFECANNIRELEE S SUHIFABIRZAY “include/register/” B&1IZTF,
B8z, EREFEMEXE, AREEFIMERED,
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e REGISTER_CUSTOM_OP: IMBEENEF, OpTypelsitMEIGERRIEFE
B, SES5EB30MO0pTpelRiE—H

e FrameworkType: TENSORFLOW{LE/FEIAIEZE ATensorFlow,

e OriginOpType: EF1EEIANELEHRY

XE,

e ParseParamsByOperatorFn: FBSKiTMRTEFEIHAIRE .

o ImplyType: ISEEFHILMA. ImplyType:Al_CPUERRIZEFEAI CPUE
F; ImplyType: TVMERZEFETBEEF

THFEHANBEITEFREIERERE ParseParamsByOperatorFn, LEERERISCIIBLLT

TR :

& 5-3 BFETRESCIA=

=

SLHlT5i%

[RiaTensorFlowE FHEESCANNE
FHEME—IRN, BIEMINE. B
HE2RSEEHE X —H.

O] B2 A B sk gt [ElifEBR $59.5.2.26
AutoMappingByOpFnEzSLIIBRES
.ParseParamsByOperatorFn(AutoMappingByOpFn)
AutoMappingByOpFnRE 45
TensorFlowE FHELLCANNE FZHE
HEEMZEICANNE FHIESEFRE

[RiATensorFlowE FHEIESCANNE
FhEMLTE—XIMN, NEEEFHHit
BHACANNEFHRXI N EIERE

FEEOFRE ParseParamByOpFunc
R TEIERRATAOSCER, FMSEISIE
Al -8FRERE—XIMN,

X FTensorFlow[RIGER A mEIEHED
BAEERKE, GEEEKNESBEY
IEHEAEIZE AND, (B FHELER
BUBEF, NDAREHIER, EBHE
RV R B P T EURHER IR UAY

RE.

FEEOFREParseParamByOpFunc
R THURHE SRR E, FHRIR
BEREISI-BAEEF .

M FEENSBA SRR F

=B EEAREIRERE
ParseParamByOpFunc{&FH
AutoMappingByOpFnDynamicSEij
TensorFlow&E FFICANNE FHIITEL .

o BFEBMTE—IN

flEnTensorFlows I TopKV2iE X a0 FRf7R:

REGISTER_OP("TopKV2")
Input("input: T")
Input("k: int32")
.Output("values: T")
.Output("indices: int32")
Attr("sorted: bool = true")
Attr("T: realnumbertype")
.SetShapeFn(TopKShapeFn);

HgtHICANNE FTopKAIE X A FAf7R:

REG_OP(TopK)
INPUT(x, TensorType::RealNumberType())
INPUT (k, TensorType({DT_INT32}))

.OUTPUT (values, TensorType::RealNumberType())

N5k 01 (2023-03-17)
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.OUTPUT (indices, TensorType({DT_INT32}))
ATTR(sorted, Bool, true)

.ATTR(largest, Bool, true)

ATTR(dim, Int, -1)
.OP_END_FACTORY_REG (TopK)

MUAEENXFAEILAEY, CANNEFTopKiEtlargest5dim#ETensorFlowH
TopKV2EFHREN, FTLAFAIFEEEEREParseParamByOpFuncHsLI]
XX BHEARE, SCEINTFR.
Status TopKMappingFn(const ge::Operator &op_src, ge::Operator& op) {

// R AutoMapping FnERESEELRT LAXS R A9/ 1 ATRRET

AutoMappingFn(op_src, op) != SUCCESS) {
return FAILED;

}
/] 73CANNE - F TopKEIdim B AIIAE
int32_t dim = -1;
op.SetAttr("dim", dim);
/] ACANNE FTopKhIlargest/E IR #IIA{E
bool largest = true;
op.SetAttr("largest", largest);
return SUCCESS;
}

o HIEAHPISIUBURE

- XF7ETensorFlowREHFEHIEHEMIEUEXIE T, WRCANNEFIE
PERAKEHIRHEARE X STensorFlow/BEE ik ERIHURHIAIEE
X—%, WAutoMappingByOpFniRi= Balt TR 8 TURIEIE

- XFEEATensorFlow/ZE RSB EHIRAIMIENEN , HEHUEHIMES
CANNFEFIRRERT—HNEF, WFEZEEIRRE
ParseParamByOpFunca&Hlig &k EAIFormatLAK& OriginalFormat ( 2481
BRZAFormat5OriginalFormatig & 5—3ENaT )

BIaNEt X Conv2DEF, TensorFlowszOFMAELAR CANNEFHIHEHRIE A
N filter SHFAVEIRHEMRZLARIHWCN, {EfETensorFlow/R[E (&
TensorFlowBRAEECHIERIE] ) o, BiAfilerfIB AP IE N S EL IR
tt “data_format” A&, FRLAREEParserii# R filterAIEUEHIRI8TNIR
BENHEERIHWCN,, W1 FFR:
const int kinputFilter = 1
Status ParseParamsConv2D(const ge::Operator &op_src, ge::Operator& op) {
AutoMappingByOpFn(op_src, op);
TensorDesc org_tensor_w = op.GetlnputDesc(kInputFilter);
org_tensor_w.SetOriginFormat(ge::FORMAT_HWCN);
org_tensor_w.SetFormat(ge:FORMAT_HWCN);
auto ret = op.UpdatelnputDesc(kInputFilter, org_tensor_w);
if (ret != ge:GRAPH_SUCCESS) {
return FAILED;

}
return SUCCESS;

}
TR RO iEpiiRLERARAI, SEERAI CPURSEIRAMBRSEUGZRF
NHWC,

o IIEHWIN/EEF
MFEENSMAN/MENEF, SEEHENEEEREParseParamByOpFunc
F{EFAutoMappingByOpFnDynamicsEI TensorFlowE FFICANNE FHIPT
o,

Status BoostedTreesBucketizeMapping(const ge::Operator& op_src, ge::Operator& op) {
if (AutoMappingByOpFn(op_src, op) != SUCCESS) {
return FAILED;
}

std::string attr_name = "num_features";
std::vector<std::string> dynamic_inputs {"float_values", "bucket_boundaries"};
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}

std::string dynamic_output = "y";
vector<DynamiclnputOutputinfo> dynamic_name_attr_value;

// input dynamic tensor
for (std::string input_name : dynamic_inputs) {
DynamiclnputOutputinfo name_attr(klnput, input_name.c_str(), input_name.size(),
attr_name.c_str(), attr_name.size());
dynamic_name_attr_value.push_back(name_attr);

}

// output dynamic tensor

DynamiclnputOutputinfo name_attr(kOutput, dynamic_output.c_str(), dynamic_output.size(),
attr_name.c_str(), attr_name.size());

dynamic_name_attr_value.push_back(name_attr);

AutoMappingByOpFnDynamic(op_src, op, dynamic_name_attr_value);

return SUCCESS;

2 EECEEFF A ( Caffe HEZR )

[REEAE

AETS
FRARFTHREEXEFRSEIAEE, F2HT

S FIREI SR F BARMERNEF, BEFERIEMEIGER . BFE=51ER
MEBIZ1TRS, BESMEFHERGEFRIEMHER, BE=ISHERMEFRIE Fit ﬁﬁ:r
HrHARET A R BAI RS hHIEF

TXHA PSSR F BAIEERIE FIRAICANNEF,

HNEFE=FELE, BHliNTensorFlow/CaffeZiHiTEEN EFFANIZE,
BRI EEETE=S 7fl:””

BFIGEHALIE S CANNE FRERY M. [RISESSPE FRERYFMLAR RIGHESS
FEFEMEICANNEFEIHAIREY, EFAIMEEIT Parsert&RTERY . IRIFTEEEMLS
21T FRYCIRIZNE5 -3 o

5-3 EFHEHRISCINRAE

GE

| |
6. Bt EitierE

Parser Al CPU Register
i\ Engine EAtE
| | |
D 1. GEMEHE | | |
| | |
| | | |
I | 2. hgkAl CPUsH{%.s0 | |
| | | 1| 3 seTEs
| | | iwftrmapi
| | | |
I 4. iERParserfsiZ J ! :
| g 5. 1RIROptype | cEAImap Tt AR, |
| | ParseParamsByOperatorFniE ] R
| | | il
| | | |
: Li 1&[C]ParsePargmsByOperatorFnif £ _:
I |
| |
' |
| |
I |
|
|
|
I
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1. BEGCGEHEWRIE=FEENRIEMEER, FHTMRL, NEEERRINEE
ISR PE

2. GEMRegisteriEit&ERFNIELAl CPUE FIEMHERLAY.coS 4, FECANNER{GZ%E
EETFEIRIRRY “opp/framework/” 812,

3. ENEFEEsoPNEFEXESR, FFEEEIMRIEFHEEFImapXh (B8
BFRGRIEREEHSAMapl I FEEI— ST ) .

4. GE[@Parseri&iR&iXEABParserFiEAEK,

5. ParsertBRIRIEE FEE ( OpType ) NEFIBEHFAIMapIFHEX T R ATParser
R, FHR[EISLTIERZEParseParamsByOperatorFnZgParserf&tl, ParsertZiRiRHzE
SIHREIEE=F MEEFHHNEMRFEICANNE FHEY, IEFEFRESH
BHENX, 5ThHE =7 MEHREFEICANNEFAIBRET

6. Eiﬁ%ﬂﬁ&%\ ERF D RERAE—RIURE, FPEEFRIFER _HFI

HRf4SEEL

FELEEETE22 ( Framework ) 32/REGISTER_CUSTOM_OPZ, 1ZRBIEENEFZi5e
BEFaEM

[RIAHEZR S CaffelI B E X EFEMM DU TA7R:

#include "register/register.h"

namespace domi

{

REGISTER_CUSTOM_OP(" OpType")
.FrameworkType (CAFFE)
.OriginOpType(" OriginOpType")
.ParseParamsByOperatorFn(ParseParamByOpfunc) [/FAEEMETEFBIERIREL
.ImplyType(ImplyType::Al_CPU);

o FERESLINETREMERMRIFDS “#include” ISR SCHREHE XA TS

B ENEHZINES .

register hfEEFECANNI G LS ZAERRRAY “ /include/register/” BEIET,

&z, AFERAEFEMEXE, BREEFEMEXNEO.

e REGISTER_CUSTOM_OP: iFMEEMNEF, Oplype/siEMEIGEFHEFE

B, SESZE3FTNOpTpelriF—H.

e OriginOpType: BF/RIATESRHRYZEE,
e ParseParamsByOperatorFn(ParseParamByOpfunc): P IMETE FEHERY

BRE, HERPBEENEIEEREEParseParamByOpFunc,

[ElERE ParseParamByOpFunci= RSN REr7<:

Status ParseParamByOpFunc(const ge::Operator& op_src, ge:Operator& op_dest)

- ParseParamByOpfunc: REER, AFRBENX, SEFRFH—:

- op_src: CaffelEZEEX AYOperatorsilTxR, B caffelZBlbHENXHNEFE
HER, EXEKETCaffet@BfprotoXid, ZERFEEXNEFE
caffe.protoSXHPREN, WFRESEHENEFHFITIZEFREADMEN
“BXTERTR ETIEINEFEN, GetAttriZOSERUL N HFEFEN

BITRENT o
- op_dest: CANNEFHIEL, (RFEEFEE, OperatorZEfYiFMiEA TS
WOperator,

ParseParamByOpFuncEERISCERUN T A7 :

FFE%EZAMOperator2fGetAttriz [3REop_srcxdIRAEIHE, AEER
SetAttriZ[ERENEIRBIEEMR S op_destiiR o
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GetAttriZ OISR EXREREIEE, fIan:

XJFcaffe.protoE X FHYint642ERIS %, n]{EFGetAttr(const char
*name, int64_t &attr value)iZFXENEEHHE,

XJFcaffe.protoE X FHdenum3EBIS#], BJ{EFFGetAttr(const char
*name, int32_t &attr value)iZ[3XENEE4HE.

XJFcaffe.protoE X Hfrepeated floatzeBIS#, nI{FFGetAttr(const
char *name, std::vector<float> &attr value)iZ[FKENE EH(E,

3T caffe.protoE X FHrepeated messageZERISE, nI{ER
GetAttr(const char *name, ge::AscendString &attr_value)iZ[5XEXEE
H{E, AEIEAscendStringZEBURIE M ERL R AString2REY, BISEEEIRA
jsont&NiH T B I ERAVREMT -

Bign: caffe.protodAxE U REA7R:

message BiasParameter {

repeated BiasStruct bias_struct = 1;
}

message BiasStruct {

optional uint32 offset = 1;
repeated uint32 width = 2;

%
{EFIGetAttr("bias_struct”, attr_value ) $kBXattr_value(AscendStringZ&8Y),
BB HEEE (L Rattr_value(string2£8Y) , i Fattr_valueAYERjsontELAIFERF
&, FLAFEEIstringz2BEE L hjsont& N EIH R EFAIFE

[Rigprototxtth EFSHUNT:

layer {

name: "bias"
top: "out"
bottom: "data"
type: "Bias"
bias_param {
bias_struct {

offset : 2
width: 8
width: 10

}
bias_struct {
offset : 1
width: 20

}

}

}
M3 jsont& U ERIBURBIN T
{
"bias_struct": [
{

"offset": 2,
"width": [
8, 10

1

}

{

"offset": 1,
"width": [
20

1

}

1

}
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FaET BEIEREstringdg RjsondlI5 0, TELAERjson.hpp Al TR
BH, FREE json.hpplETEZTLILEIRERSIRET, FANERLX
=TS

ParseParamByOpFuncER#Fifialjson=FERCAZAN T :

if (ge:GRAPH_SUCCESS == op_src.GetAttr("bias_struct", bias_struct_val)) {
std::string bias_struct_str = bias_struct_val.GetString();
// convet to json
bias_struc_json = nlohmann:json::parse(bias_struct);
for (inti = 0; i < bias_struc_json["bias_struct"].size(); i++) {
nlohmann:json bias_value = bias_struc_json["bias_struct"][il;
uint32_t value = bias_value["offset"].get<uint32_t>();
for (int idx = 0; idx < bias_value["width"].size(); idx++) {
uint32_t value = bias_value["width"][idx].get<uint32_t>();
}
}
}

ikl

o YFIMRAGetAttr5SetAttriz A ZiF dcustom.proto {4 EIEZREL N
doublefuint64R9=F & HITREMT o

o (FRATCT EH/TIREEIRAT, X EBIEAREIERASHITEIRIC . AL
HITEFERREEIEY, SRFPERGetAttrXkl, EINRIEE FLInE
SUISINER AR IRIZEE, a0, FHXJwkEN, rNREILM, FHITERE
%, AREEIAE.

o A3Z#fConvolutionfFlinnerProduct & FHINEREMT, FTIAZHBIMRAASZ S
FPETE N ConvolutionFllnnerProduct&—+,

e ImplyType: IBEEFHITMAR . ImplyType:Al_CPUERRIZEFZRAI CPUE
¥; ImplyType:TVMERZEFETBEE T,

5.4.3 1&EcHEEF A& ( ONNX 4238 )

B
BRI SEAETLHTEFEEHEGRITR, BETE=SERNEFIRIIIEEH
BALEENE T, BEFERIMEIGER ., EFTONNXIERINEIZTH, B
INEFHERGEPRIRHER , BRIGTERMES RIS FH TR HIRET A& ECF BBAI
R PRIEF -
TMXEAVGERF BAILIESENEFIRACANNE T,

[FIET TR

BFBHRISSIIE S CANNEFRENGEM . [FIRTELZRPEFERRGEMAR RIGHESS
HEFREMEZICANNE FREERES, EFAIIRGHEBIIParsert&IR5TR . HHEEMLE
E1TiH=R FRISEILRIZANE5-4F7 o
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5-4 BFRHRISSINRAE

Parser Al CPU Register

GE Eik Engine iEAtERR

D 1. GEAIAH

| |
| I
| |
| I
2. JNEAl CPUsER{% 50 | |
| 1| 3 sETEEEE
I iEftmap3ritt
|

5. RIEOptype . R EImap ST PR
ParseParamsByOperatorFniZE]

|

4, BAParserfsiE :
|

N

I il
|

|

|
iR [O]ParsePargmsByOperatorFni ]

e —— D e 4
| | |

6. Bl E e | :

| i |

| | |

e q————— i |
| | |

| | |

| | !

1. BGERWRIE=FERIEIRMEER, FHTHHM, MEERAAFNETE
iIEmAE.

2. GEMRegisteri: &R FIIEAl CPUE FIEMHERLAY.coS 4, FECANNER{GZ%E
ESMHTEBIRIZAY “opp/framework/” B2,

3. ENEFEHsoPNEFRXER, FEEEMIIEFHEHIImapXHF (g
BFHERIEREEHSAmaplIFE N EHEEI— NS )

GE[@Parsert&iR&iXiEHAParserf5iZA953K o

5. ParserfZHiRIEEFRE ( OpType ) NEFIHEHAIMap BT AIParser
BREY, FrR[OISCHIEREIParseParamsByOperatorFnzaParseri&iR, ParserfZiRiRYE
SIMREEE =F MEEFPHEHERFEICANNEFHEN, BIEFRERFH
BHMENX, TRE=SMEFEFEICANNE FRIMRET ,

6. Eéﬁ%i&ﬁ)&%\ Bl REIHS—RIRE, FBEFREEMTHTIX

1RIEEC
GEIR{HREGISTER_CUSTOM_OPZ, 1RIBIEEE FRAIRTHETFAYEM -
[RYAIESEHIONNXHIBEEX EF LD

#include "register/register.h"

#include "graph/operator.h"

#include "json.hpp"

namespace domi

{

REGISTER_CUSTOM_OP("OpType")
.FrameworkType (ONNX)
.OriginOpType(" OriginOpType")
.ParseParamsByOperatorFn(ParseParamByOpFunc) [/FBRIMEITEFEIHERIREL
.ImplyType(ImplyType::Al_CPU);

o TEURISCEISHIREREFATGmIFaR<S “#include” 1SHRHSCINREHERAISL M
BEENEHSEIEN .
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- register hFEFECANNEF LB IHFEIRIZAY “include/register/” BR
T, a3, afEREFEMEXSE, BREFEMBXNED.

- operatorh (A& ) , TFEECANNIGZLEESIFFEREEA “include/
graph/” BRT, 8834, aJLAEROperatorEtBXEEO, KENEF
BMABEREYHEEFER.

- json.hpp: FIFHITONNXEUREE MR, RStringZL BB FSEHE N
HAjsont&= .

EHEATREPRREM “jsonhpp” X4, BFRALIEITTE, 7B
“json.hpp” METLRETLILZINERRET, ARSALHERIA, T
#&1E & Mjson.hpp.

e REGISTER_CUSTOM_OP: IMBEENETF, OpTlypelEioitzIGERHE T

;_-*E, gL‘XE%ﬁE%@K%‘E*DEEE@%?ﬁ MR, BRESLEE3IFNOpTpelr

S o

e FrameworkType: ONNXFEEIHBIEZEAIONNX,

e OriginOpType: SEFEIRIGHEZRPAIZEE, FIMNIBEXEFOpTypeA, N
ONNXE FEhr A opset_version=11HIEIRIEZLSERLS “ai.onnx:
11::0pTypeA” .

e ParseParamsByOperatorFn(ParseParamByOpFunc): IR EF B
¥, EEAFBENEIOIEREParseParamByOpFunc,

ElERE ParseParamByOpFunci= RSN NE7<:
Status ParseParamByOpFunc(const ge:Operator& op_src, ge:Operator& op_dest)

- ParseParamByOpFunc. REER, ARBENX, TERIFHE—:

- op_src: ONNXIEZEEM HIOperatorZids, BEONNXEEIhEEN HWEF
BHER, T RBEONNXIELMEIAEEIH,

- op_dest: CANNEFHIESEN, (RFEF(EE, OperatorZXHNiFMEAES
WOperatorg,

ONNX[FISIEEEH, B4 Hrepeated messagez&By, W TFF7R:

message NodeProto {
repeated string input = 1; // namespace Value
repeated string output = 2; // namespace Value
string name = 3;  // namespace Node
string op_type = 4; // namespace Operator
string domain = 7; // namespace Domain

// Additional named attributes.
repeated AttributeProto attribute = 5;
}

GEXE I TRETAY, XJFrepeated messagesRBIRIS ], nIfFH
GetAttr(const char *name, ge::AscendString &attr_value)iZ[3EVEF %
{8, AESAscendStringZeBURIEIH(ERRIRIString2EEY, BEHIEE Njsont8y
BT EMEF AR
SEHAN TR
using namespace ge;
using json = nlohmann::json;
namespace domi {
namespace {
const int kTypeFloat = 1;
}
Status ParseOnnxParamsLeakyRelu(const ge::Operator& op_src, ge:Operator& op_dest) {
// trans op_src to op_dest
// if op_src get required attr failed, need to return Failed
// if op_src get optional attr failed, need to return Failed or set a default value
float negative_slope = 0.01f;
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string negative_slope_str;
AscendString attrs_string;
/] EREEREMEZIR “attribute” FRENONNXEFHRIEM, HMEELSAscendStringZEBIxt5R
if (ge::GRAPH_SUCCESS == op_src.GetAttr("attribute", attrs_string)) {
/] Bt gjsont&=
json attrs = json:parse(attrs_string.GetString());
for (json attr : attrs["attribute"]) {
if (attr["name"] == "alpha" && attr["type"] == kTypeFloat) {
negative_slope_str = attr["f"]; // float type in json has accuracy loss, so we use string type to
store it
negative_slope = atof(negative_slope_str.c_str());
}
}
}

op_dest.SetAttr("negative_slope", negative_slope);
return SUCCESS;
}

A

o ZRIMRAGetAttr5SetAttriE AR S IFRI RIS EEZEE Jadoublef
uint6ARIF I TREMT o

o (EFRATCTERITIRESLINY, MEIEARENERASHI TR . FILUHTT
BFEEIGSCINY, ERPEAAGetAttrskl, EINIRIEE FLRE RIEINE
MWAGSMIEZEE, fUgn, FtXJeik@Ett, REXRK, $HXaikEtt, TiRER
IME.

o ImplyType: IEEEFHISTMA. ImplyType:Al_CPUFRRIZEFEAlI CPUE
F; ImplyType:TVMERZEFETBEE T,

5.5 BFTiEmi¥apE

5.5.1 &1t
BEXEFHLATHE, SENEFIEHRITRE, MELTEERELZENEBEXNEF
run; REHITUNBIIRE, BEEXEFHERoppEFE.

o BFTRERIFNERATN: BEFHEHLIXE, EFREENXHE. BFE
BEEX XS RERE GG BFREE. BFEEE.

o BFERERIMIBENEFENRE, BEXEFRIUH=B5IEERoppEF
BRI ER T o

FARIRIFEERE E TEIFTR.
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B 5-5 BEX EFmFERIE

BEENETES BEXEFRENITE BENEFHE
- N - . ~ ( N
wmEIRE RRER
I
(7 e M BFEEE
‘ E(?E)%lﬁ I ‘ (aic-{soc version}-ops-
i ‘ info.json)
~
e s
ﬁ?(%i@?ﬂ# I } ﬁ?;:& fﬁﬁf: }‘ p - . "
AN \ d BEwEFunE: |\ ZEOENEFuNE
p custom_opp_xxx.run -/ Jeustom_opp_xxx.run
( . M BFEREY .~ @@/ . -
ﬁ{?;%%if;# I ‘ ( libcus_{tflcaffelonnx} }~
— (L parserso NEESIEEVE LEAIE, HEYBFIRL
v il Ei ¥4 ' RN,
pre—— ’ Q. ¥,¥g%#5—ﬁ\ﬁ¥ 2O ¢ ERRESoppE R
BFEREY | \ BFEREY TEhERSE TFhYcustomisE
(*h5*.cc) | | (libcus_op_proto.so)
N S A
~ A . v AN A
ikl
e\ A == — /— VA= Ly b ==
FrENEEN BFEERR—SFIEDTHITRE, RENE—NEEXNEFLED
H =
ﬂ'fjﬂlzgo

5.5.2 BEFTiEmF

=1y
BFRXMMEAARTRE, SENEFIEHRHITRE, EREENEFLZES run, 1#
HRVTmIFRIERLE:
e Al CPUEFAIESCII N4 . h5*.ccdmiFEptilibcust_aicpu_kernels.so,
o BAI CPUEHZEETE N E . inidgiEpkcust_aicpu_kernel.json,
o BREIENNHEH* h5*.cctmiFptlibcust_op_proto.so,
o BEFEEUHESCINIUE ccfmiFERklibcust_**_parsers.so.

MindStudio Ifi&

EHFMindStudioiftf %?ﬁiiﬁﬁ%?l%zﬁlﬂ B2 M ( MindStudio FBF#ERT )
Fi ‘BENEFFA > EFITERE" E*ﬁo

LITHE

A
AW TI2s B Epk R mIFECE N M TIEN, BNARSERBEXEF
BITRM .

£ EEENEFTIERN “custom.proto” 4RI HNRIAESE HCaffeRI B ENX B FHIE
X,

HAREMERNE T, BT, custom.protoS{Fal FFR:

SZA%RRAN 01 (2023-03-17) WRIERE © HERRARBIRAT 52


https://www.hiascend.com/document/detail/zh/mindstudio/3046/msug/atlasms_02_0066.html

CANN

Al CPU BEXBEFFAIER () 5 BFHEREE

SER2
I3

syntax = "proto2";
package domi.caffe;
message NetParameter {
optional string name = 1;
// LayerParameterie X, {RIFERIN, ARPTHIEK
repeated LayerParameter layer = 100; // ID 100 so layers are printed last.

}

message LayerParameter {
optional string name = 1; // RBIBIREIREEN, RSN, BPEEER.
optional string type = 2; // HREUFITFAEREEN, RSN, AFREEEX.

/] TELayerParameteriRINIEENX EFENEN, IDEEFFHE—, BEREN: F5WEcaffe.protoF RS
g|E, H/\VF5000,

/] RERcaffe.protofFiBEE R I CANNIIGE LG X HZEERAY “include/proto/caffe.proto” .

optional CustomTest1Parameter custom_test7_param = 1000;

optional CustomTest2Parameter custom_test2 param = 1001;

}
[ EINBEXEFREIENX

message CustomTest7Parameter {
optional bool adj_x1 = 1 [default = false];
optional bool adj_x2 = 2 [default = false];

}
[[EEBEXEFHEEEHTETIST, Wmessage xxParameterTEMARIFSE, WTFR:
message CustomTest2Parameter {

}

ikl

Parameterf9258! (MEFHAEES ) EBIVRIFH—, R5MREcaffe.proto ( CANNIEZ
RKEHFEIRZETAY “include/proto/caffe.proto” ) EXEE.

b

B&4.1 KRES, BECANNREEERKETE.
{Eelbuild shiA, ReEE FRIFMFEEMIMEES.

{Zesbuild shEI A SLEBAIAN FIMREEE
e ASCEND_TENSOR_COMPILER_INCLUDE: CANNZR{4SLIIHFRTERER
- EEUHIIMREEANER, FHESCUICANNIRSLSIHARRTERRTE, BU4n:

export ASCEND_TENSOR_COMPILER_INCLUDE=${INSTALL_DIR}/include
${INSTALL_DIRHEE I ICANNIR LG HFEISR . HlaN, ELEN
Ascend-cann-toolkiti {46, NMIZLREEEFMERFH: $HOME/Ascend/
ascend-toolkit/latest,

e TOOLCHAIN_DIR: Al CPUEFHERRmIERERE, BIUBLIMNETERERE,
FHZEE AR
- §tXJAscend EPIAE, IBECENHCCHRIFIZFAELRR, flu:
export TOOLCHAIN_DIR=${INSTALL_DIR}/toolkit/toolchain/hcc
${INSTALL_DIRhEEZ R ACANNI G LR G FEIRIZ . flal, HL=RY
Ascend-cann-toolkiti{46, MIZEEEIEFiEEEH: $HOME/Ascend/
ascend-toolkit/latest,

- §tXJAscend RCIFE (fitN: Atlas 200 DK ) , EF4miFEATbuild.sh3Z{4HAY
“TOOLCHAIN_DIR” {BBCENg++R X ImiFERRFEbinS LA LRBER,
BN, XN RIFSEFEIRIZ A /usr/bin/aarch64-linux-gnu-g++, M
TOOLCHAIN_DIRECEINT:

export TOOLCHAIN_DIR=/usr

\

SZHERRAN 01 (2023-03-17) WRIERE © HERRARBIRAT 53



CANN
Al CPU BEMBFHAIERE (FFE) 5 BFAAERE

e AICPU_KERNEL_TARGET: Al CPUEFSLII {4 4miR L BRIVTHASEESHEZFR
- BNEFEBUIIMETERERE, FEISEXXHINZIRPIRINEEX HE—
EEERRR, BIaERRIEIRASIENRES, BREEHATAl CPURKAFH
TSR B EMAl CPURNSEX RIS, T8, BRENMESEXHFRIBIRE
EARREBII84NFT, flun:
export AICPU_KERNEL_TARGET=cust_aicpu_kernels_3.3.0
- EfEREITETE, (FREIAE: cust_aicpu_kernels,
e AICPU_SOC_VERSION: FREAKMEEEAIZEES, BRiE NCANNGFLZEEHF
EIR12HY “opp/op_impl/built-in/aicpu/aicpu_kernel/lib” BEETFRISCEZTR, BD

“libcpu_kernels_context.a” 5 “libcpu_kernels_v1.0.1.s0” FRENIEELAIZFR,
export AICPU_SOC_VERSION=Ascend310

$RA PITEFIERE.
EBEEXEF I EFop/allHR FTHATIN FEEHITEE X EF TIERIRIE.
./build.sh
RIRRING, SEHIEF FolEbuild_outBR, FHEbuild outBR TFERBEENHE

F LA custom_opp_<target os> <target architecture>.run,

(REELY:
ESIMHTIERE, B5EH4T./build.sh cleands SHHTRIZFHANEE,
R
37
5.5.3 SFEEE

=9
BT HERSETRBENNEENETRES (“run) HBEIOPPETEF,
HIBHRT, BENETEENENFLINENOPPETE.

ikl
RiFENEFERRERRIRT SRNFESHITEFEEZRIFRIRERFRAS
SIS

MindStudio IS
ETFMindStudio#TEFFERMNE FEEEBIRFIESR ( MindStudio FiF#ER )
M “BENEFFE > BEFHE” &1,
ISITINR
B 52041 KRS, BEECANNREREARARETE,
TH2 EEENBTFLECGMERET, T THne, EEENEFE.

.Jcustom_opp_<target os>_<target architecture>.run
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BOPUTHING, SRS S FARX B Flopptt i B R T
customB&E T, #BE/EHRENTBINI THIR:

F—opp /[/BEFEER
—— op_impl
—— built-in
—— custom
—— ai_core
—— tbe
—— config
F—— ${soc version} |/RBSAILIESESE
—— aic-${soc_version}-ops-info.json  //TBEBENEFEEENF
—— custom_impl //TBEEEX EF LM L4
F—— xxpy
—— vector_core //ItEIFEAE, THBXE
F——cpu //Al CPUBEXEFEREFESEMTEER
—— aicpu_kernel

—— custom_impl
—— libcust_aicpu_kernels.so  //Al CPUBE M & FSCIESH

—— config

—— cust_aicpu_kernel.json //AI CPUBENXEFEEEXH
—— framework
—— custom
F—— caffe /1 CaffelEZRRI B E L EFIhF=E
F—— libcust_caffe_parsersso  //EFIEHFENI, B8 7T BENETFHIEFEITERE
F—— custom.proto //BEMBFHRAEN, BEFmEIEPSIZEUE BT E FRIAE

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| —— built-in
|
|
|
|
X

F——onnx  //fZHONNXIELRHIE E X & FHEHHEE
F—— libcust_onnx_parsersso  //EFHEHEEN, B8 7T BENEFHIEHBETRE
—— tensorflow //%F 8 TensorFlowiEZ2 I B & X EF G ERnpusiEX BE X EFZTHER

| —— libcust_tf_parsers.so /BRI

| —— libcust_tf_scope_fusion.so //scopeRAEIRNITE X =S 15
| F—— npu_supported_ops.json //Ascend 910172 MMERHISIILE
|  —— op_proto

| —— built-in

| —— custom

|

—— libcust_op_protoso //BHENXEFERIEN 4
i HttBRE5H, BEXEFSPELE X
R
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6 S ST ik

6.1 A

ERu

EFMindStudio
EFmsopstTHR
EF ST

BENXEFIHPEZEFE (OPP) f5, BJ#ITST (System Test ) lix, FEESLAYEHF
WR, WIEEFINRERYIERY

STUKRYEZEINEER : ETFEFMRXABAIE N jsonERMEBE FAIomI 4 {EF
AscendCLEECINMNEFHITREE Fom i, WIFEFHITERAIIERE .

S']';‘_ﬂéiit%?é%%??&imy{fh BFRAENESSFEEE, FaNEFEiiEt#HT
izt

6.2 EF MindStudio

EFMindStudioH{TEFFAEHIZ=T, MindStudio LESB&EIERFPEREENEF
Mzt FEIE M ST R ST A, MindStudioBS42M TKLBALIETALO, AR
AIRIE B ERE LN B THIT.

ST AAIRICIZ R MITRIEIBEE M ( MindStudio FIF1ER ) 1Y “BEXEFH
&> ST &,

6.3 EF msopst TH

Thaetik

CANNFFAEHEHRETSTUIH TR msopst, SIFEMEFRISTUXBAIFERE
HIREPHT. BEAINTIEE:

o ERMETFMXAAIENSUE (*json) , EABEFSTMXAGIRYIMAN .
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THRES

{EFRTE

ER75E

SHR1

RIEEFNX B BIE X S RS TR 2GR RN A TRE, EREEIRE
ITEFN AL,

Efﬂiﬁﬁiﬁﬁ?&%ﬁ (st_report.json ) I8E, IRFICERTUXEAISERSMEE
TER.

RIEAPENHEENS FHIREHMIEER R, DSHESEFiaHALiRE T
HAIRSEE N ZEER .

TEREESR: CANNRHELZEEGHFiEIEEM “python/site-packages/bin” .

ERLLTEEEFNHRGE, FEESHENXNEFIENEFEF.
LTRSS ANESIETINEGIRAIZSR . EALLTESRIENXAA
EXXHRBFENANEFERABEFI.omX 4, FHEXRIREHIASENT.
SIS FHIBEURE R HATERZIARESR, 1S5S FiRAIESRRIR
TensorFlowtEZRRIZZEIES U ( CANN BRAZEAERT ) o PyTorchiEZRRIZIEIS
20 { PyTorchEFF44ER ) .

R EFMIRBHIE NS

1.

REVEFNHBFRUEEENX S (Lini) B’Z.
msopst TEMRIEFNEAESEEXM (.ini) EpEFSTIRABGIEN S,
EREFIEXHPEAHEREE N BRI T AR:

—— cpukernel
—— CMakelLists.txt

F——impl [IEFRBIIMHER
| —— xx kernels.cc
| —— xx kernels.h

|

|

I

| —— op_info_cfg
| | b—— xx_kernel

|| — xxini  [/EBFERERNH

| L—— toolchain.cmake

INSHEEFTIETRIEER . “/cpukernel/op_info_cfg/aicpu_kernel/
xx.ini” o HERXNEFZIR,

(11 588

BHITA CPUEENXNEFSTUIR, EAENTEFIIENBERENE . BRZITESIERES
FEEEENHMEEFIENERKIEFRIEN U, HRIEEFRIE N U
EEFURABIE N

BHAmsopst TEFFEBER, T TamSEMETFNTRBIENH, SEuRB

BEF&6-1,

./msopst create -i {operator define file} -out {output path}-m {pb file}-q

& 6-1 SRR

SHBR SR R
create BFEREFULREIEN S (*json) o =
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SHEMR

SHuR

BRWE

-i, --input

BFEREENSUFRRE (*inixXfF) , Tk
BB R E AR

B MANEFHEREENMY (*ini) {X
eI EFIEN.

Jali

-out, --output

ERSHFRERSRR, AIECE BT IREEEE
gz, FETERITRFEETIEENR.
EAERE, WBUAERRER TSRS

A
=

iy

-m, --model

EE A TensorFlowtE B SHARYERIR, TTECE S
I IRIZ T EEXTERR .
LHEEILSH, TESMMTensorFlowtEEI 3 {4
FIRENE EEFHYshapels2, HBEzIdumpt
BHEEEENXEHFE FIshape. dtypeld
KBt valuefd, MNRdumpHEIMBEEEFS
BEEXXHREEEER, WEBEmER
Eﬁiﬁiﬂ’ﬂ%?iﬂﬂiitﬁﬁ@ﬂfﬁ)‘iﬁﬁqﬂ; ENUIESSH

Ho
70

HRENSH, RAPFELRR.15HA

TensorFlow,

iy

-q, --quiet

BIARAXETXT-mESE AR, KERREHITAN
REH,

ENEE-93H, VSRTRAFESEREEIRY
BRI E EshapelE 8.,

ERE 7-q28, WASRTRHAFENEE
shapelS&.,

i1y

5

LACastEF A, i Amsopst TERERSR, BTN THS:

./msopst create -i Op/nfoDefine/cast.ini -out ./output

1545 OpinfoDefineB R NEFEREE NG FREIRZ, 18
aTHITHING, SAEZRIEZENoutputBR TEMBEFNIKAGIE X!

Cast_case_timestamp.json,
B2 i BAIE XAERSUG “ OpType_case_timestampjson”

FEVERRYjsonMHIRIRSE, FNiRERRFASTUKAGIERMANIIZER, Al
RAPRRESENLR,, EXEFWEBOIENSM (*json) , MIEMKXAL, LI%E

ST BEATEE .

[
{

"case_name": "Test_Cast_001", /[ FRBIEFR
"op™": "Cast", /| EF0Type, ME—
"input_desc": [ /| BFHIBNEIR

{ [[EFHIE—NEEN

"format": ["ND"],

/AR BEERHNIEAYE A\ tensor ATHER I8 0

2R
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"type": ["int16"], // BINEIES TR IESE
"shape": [2,5], //#i\tensorfiishape, FAIFEEH{TIEN
"data_distribute": ["uniform"],//4 L EHRRS EREAI DR

"value_range": [[0.1

1011/ NS ENEEEE

"name": "x" //HINBIR

}
]

"output_desc": [

"format": ["ND"],

/[Pt EEE SN AV EI i tensorAiIHEMAETL

"type": ["int32"], // ML BB FHOEIESEE
"shape": [2,5], // iitttensorilshape, FAPEZERITIEHR

"name": ||yn

mattr: [ Wl

"name": "dst_type",

e ES=L

"type": "int", //E’Ii%ﬁ!

"value": 3 //EBHE

}
]

FRFRTET ERRETEN, “*json” XTI EFRIGIBINTERMTR. ~E
= FRSMR B AITE X SHa9REBI AT 2 WAKK FABIE SO ECE A o

*x 6-2 EFNHABIEN json X4

28 Lotz

case na | - WAigk

me String2&EY,
ML AGIKNRTIR. AFRRTEEN .

op - WA
String2£8Y,
BHFHISEE . ARIFHRZT,

fuzz_im | - BJi%k, StringZEHY,

pl ERPEBEMASILEG, TRBuzZESHERR
AEEENERL . tEFIASET, APSEFTRNLEFE, BE
fuzzNit S EE R ARIEIT IR R ZH AT ISR . RES,
fuzzZWiX S EREI ARSI A2 NEE3 .
I

FENBAFEARECARPBRE FTHfuzzliX S8 EmBAR, LUk
RS o

fuzz_cas | - ok,

e_num |nt;‘§§2 o
ERNT “fuzz_impl” 2¥AIBERT, BEFILIHMOLE
B, BcEREFAfuzzlitSEER A S Bl B HIEL
=, SeEH1~2000,
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2% Lol
input_d | - WA
esc HSFRAER,
iyl
Fgfg@ input_descHSHEVENNMEEIE—, BNULBEAIERS
¥ o
fFgn: input189formatszZiFaYZEBI N2, Winput2fYformatsziFaY
ERINHBEER2,
18, Frainputxfdtype. shape. data_distributefl]
value_rangefIB{E M BERIF—H.
- name ok,
BFANETZHRNGSEN, “name” AEEE, BEE
HNEFHEEEF “dynamic_inputxname” SEHIZFR+4R
=, wSM “07 TR, RIBWARANEEZERO, 1, 2.,
HRIRIEIE
N, EFEN|jsonXERISERIMANE A, T
input_descFFEEFRLEANMHANIEIR, nameD 59
“xxx0” . "oxx1". “xxx2” o “xxx3” , Eexxx I
SRR,
MEZWMAISEERAIRI S - EEFRVBAN AT
E (shEBEATS) .
- format WAk
Stringsk& StringAI—4#E%04E .
HiAtensorFiBEVHEAE, FRIFAT,
AU T EEHE RIS :
e NCHW
e NHWC
e ND: FRIHEEHKEN.
SSHIEEEI:
e RESERVED: B8, formatFe&Ei%(E, NitypehsRf
B9 “UNDEFINED” , RFEFHILLIAN AT,
o fuzz: {EAfuzzitSE AR AB NN EEMIE-
- ori_forma | oi%,
t Stringak & StringlI—#E414H, ZIFLATRIFHEVE:
o FLENMAFIEAIRIGformat,
HEFELIAYformatSRiaformat R ERY, FEECEILY
FE; BEARELFE, BRASEFILIWAYformat5[RIa
formatf8E .
o BB “fuzz” , F(FERfuzzZUKSHERHARE 6L
s=4E.
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2% Lz
- type WA .

Stringak& StringAY—4#EE048 .
WMANSIESISRIEUESEE,
e bool
e int8
e uint8
e int16
e uint16
e int32
e int64
e uint32
e uint64
o float16
e float
e double
e complex64
e complex128
e UNDEFINED: =i N\EE0liERT,
o fuzz: (FRfuzziXSHEMMAE I ELERIE.
BAFURER NEHIASIE BRI S -EEFRYEA
BB REY, WiHAGIEX ... .
- shape Wi o
o intKE), —EE @A,
i \tensorsz# FAIAZIK

- YiEEESshapelfi \HIZ=:
shape#EELUINREBEE SEEE, Zihs N
BEshape_range2#{,

- ZiEEhAshape ARz S:
shapedPEE-1, flE0: (200, -1)RRBZNHKE
K, ZIA=E THESshape_rangeS#Ec&FH,
BTFEE “17 #ENEUETEE.
o StringzE8Y, “fuzz” ,

#Ffuzz, (ERfuzzZWXSEERMIAB Mt EERE,

z3

e T

N formatFtypeJUNDEFINEDRIshapef8iF A=
FETE, BEEIshapeFEESformattBItEL,
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Lz

- typical_sh
ape

Ali%k,

° |nt;‘§§2 ) _g&ﬁ%:g&@gﬂ )
SCRRAFMitAYshape

EECERY “shape” FRPSZH-1M, ARZFEEEFN

I FRBIRE SO REIE “typical_shape” FE, fAEH
ExEshapefd, BAFLfrllizt.
e Stringzs8Y, “fuzz” ,

#5fuzz, (ERfuzzZWASEERMIARB it EERE,

- shape_ran
ge

Ak,

o int3EHY, —HEEE T HEA,
HEFZFoSshapeld, WFEFRRZIFIshapest
Elo
EINEA: [[1,-1]]. Fxshaper] LAB1EIFESS .
f5Ia0: shapeEcE (200, -1), shape_rangefic&H
[[1,-1118%, MAFEshapeFE _PMEERIEUEN1EITS .

e Stringzs8Y, “fuzz” ,

2 #Ffuzz, (ERfuzzZWXSEERMIAR Bt EERE,

- ori_shape

aJik,
o intREBY, —faE " HEH,
BIAZUIERRIGshape . HEFELIAIshape5/FEIA
shape @Y, FEEREULFE.
e Stringzs8Y, “fuzz” ,
X¥Ffuzz, (FRfuzzZXSHERMAB It EERK(E.
EZ:@EEJHS$E§ , BANEFELHHIshape5/RIAshape—

- is_const

Ak,

bool3E8Y,

o true: EAFPEEREFEMANRIEL, WEEZFE,
HEE{Etrue,

o false: HiZFER(ENfalse, NFEEEHKEMNAH.

BMANBEENRETIISR-EEFHNETMANEE,
MK FABIE S SUFINTTRFAR... o
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2% Lol
- data_distr | Wik,
ibute

Stringa} & StringHy—4E2448
FERBMERES A NERIHENE, ZIFNsmhE:
e uniform: REIS S HREENE

e normal: REIEESH (BEHH ) HHE

e beta: iR[EBetasy> fREHE

e laplace: REHEHETD RHEVE

e triangular: IREI=FAFEHHIEIE

o relu: JREIISTS T +ReluERHIBENE

e sigmoid: IR[EIIGTHS R + sigmoidiiESRIMENE
e softmax: IREIISSH + softmaxBiEEHIRENE
e tanh: JREISTS T + tanhiBiEEHIENE

o fuzz: FERfuzzl{SHEMHABIHEERE.

- value ran | W%,
ge o intZEBIayEfloatzcE , —#ioE _HEEH,
BEEE, FeEh=.
A [min_value, max_value]Emin_value <=max_value,
o StringZERY, “fuzz” ,
Y Ffuzz, FRfuzzliXSHEMMEB N EEME.
- value Ak,
Stringai&tensor{H
EAPEEEEMASERN, oESENtFZEHITECE .
BUNTAMEEDI:
o EHiEFiANtensor#iE, WtensorfYEN[1,2,34], BER
BN
"value": [1,2,3,4]
o MANTHFIEIESHAIIREE, WEHESUE Htest.binfT,
BB T :
"value": "../test.bin"
THHIEIEbINXEFERFR B ES . JLUSAEXTER
2, AN AGIE X SERIERT IR
o BLEN “fuzz” , {FRfuzzliiSHERMABESE
BB -
BA:
ERPHRINT “value” =FE&, “data_distribute” #0
“value_range” FEESWRNE . RINFEERIE
“format” ,"type", "shape"ZFERRYES “value” HiEXS
KNz, BEABAIREN—FEUEEE ., BERfITS .
EI5EEEH AN, FlilReduceSumflaxe....
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Lz

BFiaiEia,
i)

output_descHhFSEHEVERINHEBE Sinput_desc—21, BN
BILER SR

EIg0: inputxSformatsziFAIEEINE2, WoutputhIformatsziF
BUEBINHBTERN2,

name

E_rﬁo String%ﬂo

HHSEER,

BFREEZHEIEENT, “name” AVIERE, EEE
HNEFEEEF “dynamic_outputx.name” SEAIZFR+TR
=, wSM “07 Fra, RIBWEAINEELZERO, 1, 2.,
RRIBIE

N, SFENXjsonX s ERmENE41, T
output_descPFHEEEE4ANMRILHIEA, nameD 55
fxxx0” o Maxx1"e “xo2” o “xxx3” , Eroochiaid

SHRIBIR,

format

WA

Stringa} & StringHy—4#E2448
BAtensorHHBRIHERIEN, ARIFAZT.
RPN N EURHER S

e NCHW

e NHWC

e ND: FRFHESIE,

TIFHEIEIR:

o fuzz: (FRfuzziXSH LA EERKIE,

ori_forma
t

EIpviN

Stringak & StringHy—4#E%448

o HEFIMAYformatSEIaformat A~ ERT, FERELL
FE, BLEREIENRIAformat,

o BLEN “fuzz” , FRFERfuzzZUKSHERHARE 6L
S4ME.

EAEELFER, BASEFSLIAYformat5REIGformatig

BB
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2% Lz
- type WA .

Stringak& StringAY—4#EE048 .

WABUESZISFHIEURERE,

e bool

e int8

e uint8

e int16

e uint16

e int32

e int64

e uint32

e uint64

e float16

e float

e double

e complex64

e complex128

o fuzz: {ERfuzzl{SEHEMMAB M EERE-

- shape Wi o

o intREBY, —HEEE THEA,
fiAtensorsZ#FAIFZK

e Stringzs8Y, “fuzz” ,
x¥fuzz, FERfuzzZlIXSHERBAREhitEERE.

- ori_shape | AJifk.,

o int2EEY, —HEEE YA,
BWABUBNRIGshape . SEFSLHRIshape5[RIA
shapeA[E@RY, HFEEEULFE.

e Stringzs8Y, “fuzz” ,
x¥fuzz, FRfuzzZIXSHERBAREhitEEME.

HARELFE, BABFIIRshape5[Eiashape—

£y
attr - Ak,
- name HhcEattr, MAIE,

String2£8Y,

BERIBIR, TR,
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Lz

type

EfcEattr, M bik,
String2&8Y,

B IFRIZEEL,

bool

int

float
string
list_bool
list_int
list_float
list_string
list_list_int

data_type: #NRattrepfdvaluefEHEHESRERT, typeld
W Adata_type

value

HhcEattr, M ANk,
BEE, RiEtypefFE, BHEEFRE,

WNER “type” ECEA “bool” , “value” BUEStruesy;
Hfalse,

R “type” EEA “int” , “value” BUBNEERE
o

R “type” EEA “float” , “value” BUENFERE
iR

AR “type” BER “string” , “value” BUBAZFFH
&, f5lEn “NCHW” ,

R “type” EcEA “list_bool” , “value” BUER
81 [false, true],

IR “type” ECER “list_int” , “value” BUERHAI:
[1, 224, 224, 3],

R “type” ECER “list_float” , “value” BYER
f5): [1.0,0.0],

WNER “type” ECEA “list_string” , “value” BYER
B ["str1", "str2"],

WNER “type” ECEA “list_list_int” , “value” BYER
'fyl.l [[1r 31 51 7]1 [21 41 61 8]]0

WNER “type” ECEN “data_type” , “value” IFUITF
BYE: int8. int32. int16. int64. uint8. uint16.

uint32. uinté4. float. float16. float32. bool.
double. complex64. complex128,

“value” BECEAN “fuzz” BY, FREMRfuzzliXS%
SR ABtEEME.
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2 4BA
calc ex |- ok,
pect_fu StringZ5EY,
nc_file

B IR IR PR EXT R AT SUG I R R E F R E TR,
a0: "/home/teste/test_*.py:function"

Hrh, /home/teste/test_* py /9 E FHREEEE L B EREIAISE
B2, function 9IRS RYBRELZFR o

il
AENAFERECRAFER TRYHRREIREMMIAE, LB
XPE o

£R3 ERAPFZEENERAENLRG, BSZUSRASSIuzzUIXSHERRIA

(.py)

FECEMLABIENXSH (json) .

1. SCIfuzzi SEERBIAR . ZRIA T LAB shAE RN FfIE X S0 ideh
input_desc. output_desc. attrIFR T namefEHTSE,
TELABENEshapeflvalueS#461, GIE—1Mfuzz_shapepytRAAFS%, 1%
OISR ER—1-44E, SMERBUEEETET-640shape2%, ATFSTI

o

a.

b.

SN
import np
sS£fuzz_branch()75i%, ERFBEEMEIEMGNHSHGER, T2

EEFMXBGIE X X Ffuzz_implFEREEEEN %,
def fuzz_branch():

# &R S #shapefd

dim = random.randint(1, 4)

x_shape_0 = random.randint(1, 64)

x_shape_1 = random.randint(1, 64)

x_shape_2 = random.randint(1, 64)

x_shape_3 = random.randint(1, 64)

if dim ==1:
shape = [x_shape_0]
if dim == 2:
shape = [x_shape_0, x_shape_1]
if dim == 3:
shape = [x_shape_0, x_shape_1, x_shape_2]
if dim == 4:

shape = [x_shape_0, x_shape_1, x_shape_2, x_shape_3]
# {RHEshapelB A pixfvalue
fuzz_value_x = np.random.randint(1, 10, size=shape)
# BrEEIEEEREshapefd, a4 AIshapelEiR[EILSinput_descAYxFloutput_descHIyRY
shape2#(, Ex. yAMLABIENHEEA . fHtiIname,
return {"input_desc": {"x": {"shape": shape,"value": fuzz_value_x}},
"output_desc": {"y": {"shape": shape}}}

AR ARG BIE X X Finput_desc. output_desc. attrIfRT
namelSMYEASHESH, BRTEENMSHNERSE, LIKE
BFMitAIEK,

" ZDERNREIENFHEEI, B EERRISHEUF RIS TURE
%}f%?i&ﬁstiﬂﬂiﬁo IREIRF TR SNIKBOIE XS SEEE
atgREl

2. EcEWRABHIENHE,

a.

w0 “fuzz_impl” FEZ, B “fuzzAErit S8R9 AARIERT B8R ek e 3T
BR12: REKR” , W “conv2d_fuzz.py:fuzz_branch” EBEENXRIFENER
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Ft 295 %, 158 fuzz_branchEtEABEENXHER, EAAGLERINME
B fuzz_branchiix,

b. AN “fuzz_case_num” FE, EHFIBfuzzBIRERZOSFNHAEG, -
2000,

. KEZENEMISHEIRA fuzz",
FRRISHIRART S R6-2,
AR AIE X ARG FER:

[
{"compile_flag":1} //EREmIE, EREEMRERIEINZTER, BULEXE.

{
"case_name": "Test_Cast_001", [/ B IZFR
"fuzz_impl": "./fuzz_shape.py:fuzz_branch", /[/EcBfuzziilifS¥ERBIAIRR:REZ
"fuzz_case_num": 2000, //EcELErENiSAGIEE
"op": "Cast",
"input_desc": [
{
"format": ["ND"],
"type": ["int16"],
"shape": "fuzz", [/ ERBEERSEINES “fuzz”
"data_distribute": ["uniform"],
"value_range": [[0.1,1.0]],
"value": "fuzz",
"name": "x" //BINZHR
}
1,
"output_desc": [
{
"format": ["ND"],
"type": ["int32"],
"shape": "fuzz", /] BB EERSHIES “fuzz”
"value": "fuzz",
"name": "y"
}
1,
"attr": [
{
"name": "dst_type",
"type": "int",
"value": 3
}
1
}
1
AR

- WKABIENEFSES “fuzz” A, BHSEMRES “name” 8%, &%
BIEFMAR “name” S, W: "name": "y",

- MXABIEN X HREESHER “fuzz” NBERT, EhSSHEESEE—, #BS
fuzzUIX S ERRHAERNSHATFRE, W: shapeSHA “fuzz” , BEMAIshape
A1, 3,16, 16], IFRHIformattE RiZ 2T 1F44H]

T4 ERFPEESILMEFHESHHERTNLENER, FSESEWTREEXHIEH
YEERLEREL
1. BENMSHMETFRIEREEHIEE R EREL .
FEPythonS SIS FHAEEIRERREL, HBEFRIIEERTBEN, W
“ /home/teste/test_cast_st.py” .

FE: ARSREFANBEENEFERE FREREEMERE . LARGIEX
%ﬁﬂhﬂgéﬁﬂlnput\ Output. Attriname{EAEFHIRHIREMEHHIMNS
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gz
£I1R6

LIRT

2. STEJEEFHWUEE)ZSZ#F “ OpType xx.json” FIENNLEIIEREL . BeEEF X AHIE
M3t

fBlan, EEFB1FHIEFNKEFIE X HAID_case_timestamp.jsontE
"calc_expect_func_file"&#, S#E"/home/teste/
test_add_st.py:calc_expect_func"

[
{

"case_name":"Test_Cast 007",

"op": "Cast”,

"calc_expect_func_file": "/home/teste/test_add_st.py:calc_expect_func", /[/EcELMETFHIE
L1 ey 6 A R R

"input_desc": [...]

.
]

E24.1 MEES, REECANNEFIEEANETSE,

STARKAABIMITES, SERAscendCLEOMERBEFREHHNIT, MUAFERE
AscendCLI FIYRIFFTEEMIMEESE, TR,

export DDK_PATH=${INSTALL_DIR}
export NPU_HOST_LIB=${INSTALL_DIR}/runtime/lib64/stub

${INSTALL_DIRhEEZ I CANNTS LR FEIEER . Bla0, HZRIEAYAscend-
cann-toolkitfk{4 8, MZEEIHFIEIRIZN: $HOME/Ascend/ascend-toolkit/
latest,

HEAmsopst TEFRER R, HITUTHSER/MITNIZEA .

./msopst run -i {**json} -soc {Soc Version} -out {output path} -c {case name} -
d {device id} -conf {msopst.ini path} -err_thr "[threshold1, threshold2]"

£ 6-3 SR

SHBIR SR e P
run BFEREFHISTX A =
-i, --input BFMXBGIEN S (*json ) BIKKER, TIEE | 2
NEITIREF BRI IRIZ -
LA AEYjson3Z {491 Tmsopst createmn < AV
d, EFNHRGIE X SUERNFMEIRBBIES %
6-2,
-soc ,--soc_version | BeE AR BAILMIEESAISEEY, UN: =
Ascend370
Ascend710
B MCANNE S L3 5 ) E S EHY
“compiler/data/platform_config” BRT&E&
TIFHFEBAIREREAISERY, IR “*ini” X
R9Z BN A{Soc Version},
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SHEWR SR B

=
-out, --output ERSUFFTERRRRE, IIERENBNEERERY | &
g2, FETEMTRAFREEEUIEENR,

o EAEE, MBAEMRERITHSAIZHBIE
=

o & “-out” ISENBER TEFENMEFHIX
H3E, NisSHhiTSIREFRREEERTE
FEXNMEF ST

-c, --case_name | LWSE(VEBFRAGSAruniTiIHS,

o BLENEERITHcaselIZ=F, BEERINE
178N case, E M caseZ[AERESHTR

o HEEN “al” , EFERELSH, KFH
fTFrBcase,

-d, --device_id NPUIRZRID, &EIE{TSTE G F AL TE

2289ID,

HRZENSEH, BiAA: 0,

-err_thr -- BEREXEENE, BUEAERHE TR

error_threshold Z: "[threshold1, threshold2]"

e threshold1: EFHHBERSIFHEIERER
B, BREXTIZENCHZELIE.

e threshold2: REHIEEEEEIESELRE.
HREHIRESIEIRSLLNTZE, WEE
AR, BNBEREXRR,

ZXIANEF: "[0.01,0.05]",

EYEBE: "[0.0,1.0]",

WiAE
BCERIFIERTING ISl R—LERR, fInEEN: -
err_thr "[0.01,0.05]",

-conf, -- STt S &INEEECE X ( msopst.ini ) FFA&EE

config_file 2, BB NBIEFRYEETIRR,

msopst.inifie &) HRIFMIR RIS S 1%6-4,

FBRA@EE Emsopst.inifc &M, LWINTE

ZRIfEE:

o ST IRIEEI4R4E

o BEHRIBAISTNIIRIZEI LT

o ZEhostHERIIMIELTSE

o REHEREREEFEER

o REAtERIEIRAIH TR

o REREEE

o EENEFEFBAILIERE NizTHIMEEEUIRE

iy

iy

iy

iy
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e msopst.iniS{4FRENERIZ/: ${INSTALL_DIR}/python/site-packages/bin/,

${INSTALL_DIRHEE LS CANNIRG LR F S FIE IR
o msopst.iniS{FSEIHFA RN

2 6-4 msopst.ini {ESEHAR

28 =]

ol

only_gen_without_run - True
- False (ZKIA)

only_run_without_gen - True
- False (#KIN)

msopst TEIE1T

&,

performance_mode - True
- False

SRENE T MEREE
L. BIRERN
True, ) Z1TRLINIG
fErun/out/prof/
JOBxxx/
summaryBxRT
Hrk—ZFMHERE
ZFERE, BF
REBEF
op_summary_0_
1.csvBiA],
ZINEE R ERE
CANNBZRER
IBTE, BIRE
LFRLRIRRE
Mo

export install_path=/
home/HwHiAiUser/

1: FFR$TENEH

Ascend/ascend-
toolkit/latest
ASCEND_GLOBAL LOG_LEVE |- 0: DEBUGZ:ZI BEhostAELR
L - 1: INFOZRZI AIRELE.
- 2: WARNINGZ: 2|
- 3: ERRORZR ( 2t
N)
- 4: NULLZRRI, it
ASCEND_SLOG_PRINT_TO ST | - O: REARITEDHH HEREITENE
DOUT (2RM) #o
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2

=

=]

ol

atc_singleop_advance_option

--log&¥EE:

- debug: jitidebug/
info/warning/error/
eventfRBIHNEITIER

- info: Hitinfo/
warning/error/event
RKAEITER

- warning: #itt
warning/error/event
RKAEITER

- error: it error/event
RKHANZETER (K
i\)

- null R AEER

--precision_modeZ#{EY

&

- force_fp16: ‘XREF
7 #5fp16F0fp32AT,
sEliEEfp16 (2K
i\)

- force_fp32: ¥REF
2 #5fp16#0fp32AT,
Sl fp32

- allow_fp32_to_fp16:
FRNRBF>HF
fp32, NREBIRIAE
Efp32; NRAZF
fp32, MiEEFEfp16

- must_keep_origin_dty
pe: BRFRIFEERE

- allow_mix_precision:
FrReaEERI

il

atc_singleop_advance_option =

"--log=error --
precision_mode=force_fp16"

IRERHFIER
ARSIk

2 6-5 msopst BOIE{THET

=]
=

only_gen_without_
run

only_run_without
—-gen

BITIRI

1

False

False

BEERLSTICES, izfT
STLKALES
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= | only_gen_without_ | only_run_without | i=Z{T1&E{
I | run _gen
2 True True/False HAERSTUALE, FiEfT
STMAES .
3 False True ARERSTURAES, RiEfT
ST AES,
AT RA:
o  FiEAmsopstTEMEHRINEE, HAmsopst TERERR, HITU THSERST
ML BRBIFHIT

./msopst run -i xx/Cast_case_timestamp.json -soc {Soc Version} -out ./output

o JSEimsopstTERISHRINAE, (RERSTUIRAA, FAFRIEFZIENLSTUIXAA
i3fE, BHATSTHEAA,

a.

WITE<S, #RiEmsopst.inidf4
vim ${INSTALL_DIR}/python/site-packages/bin/msopst.ini

${INSTALL_DIRHEE 9 CANNIGFL LG S TFHEIR R .
Emsopstiz{THREIVIE IIE2, ZEEFE6-51ECX “only_gen_without_run”
1 “only_run_without_gen” S¥HIEME. RERMSTIUIHAHE, FzE1TST
I,

HAmsopst TETERR, YT TaSEMSTHIREE

./msopst run -i xx/Cast_case_timestamp.json -soc {Soc Version} -out ./output -conf xx/nsopst.ini
-confEEIB I Imsopst.iniBE & SERISEIRIRR o

ST FAEBIERE, APREFEZEBITELSTUIXAALE,
{&emsopst.ini3 4, BXUEITEIN AN TSTEXRGI .

HiTm<S, fmiBmsopst.ini3f4

vim /python/site-packages/bin/msopst.ini

Emsopstiz{TRIVIBIE3, ZEEFE6-51EX “only_gen_without_run”
1 “only_run_without_gen” S¥RIEVE. AEMSTUHAI, Rizf7STU
I,

HAmsopst TEERR, HITU THSETEEMRISTUIIRS .

./msopst run -i xx/Cast_case_timestamp.json -soc {Soc Version} -out ./output -conf xx/msopst.ini

(MARIY:
EHITERM
o B2 ( BIMEITEIER (C&CH+, FFHLE) ) Fth “AscendCL APIZE” &HaclError
&N,
o F2N(ATCIEFERIER (FE) ) “BiRiEsE” viHEA.
o F2I( BESE (FARES) ) EEAEHTOW.

$IR8 BEHITHER.

o  EEfTRINNERSTUHRABANE, FHITSTUIRAL, S&E-outlsSERIBZR
TERAEFAIOpTyperp R AIFENIR BAICIZRIS 4k, BEREMWINTAR:

—— CMakelLists.txt /] SRR S A4
——nc /] L FBEIESERESL ST
|  F— common.h

—— op_execute.h
—— op_runnerh
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| —— op_test_desc.h
| L——op_test.h
F—run [ WL BEAHTIER X FE B R
| L——out
| L— test_data
| —— config
| |  F——acljson //RFHT-aciltalt, BIERUILIIE
| | ——aclopjson // BFisEEFERIHNE FAXH
| L—— data
| —— expect
| L—— Test_xxx.bin
L—src
—— CMakelists.txt  // ZRiFRNISZ{E
F—— common.cpp /] AFLERE, EEEN IS R E I SCIN S 5
F—— main.cpp /] B EF ML B EFRITRE
F—— op_execute.cpp /53 E FRARAscend CLEE T T 3145
F—— op_runner.cpp [INE R E AR A THA TR OB T T 5%
—— op_test.cpp [IEX T EFHIMiHE
—— op_test_desc.cpp  //RIEFMX NS ERIMNZFTEN
L— testcase.cpp [ R AIRYTE X 32t
o  EHIETEANBEERMSTUIHNAHE, XETsSTUXLE, adhiT=iE, sRFE
FIEDNABAINITER, HEE-outisEMNER FEMIUETFRIOpTypets ZHIF
i A R X A RA S T2, BREIATER:
—— build
|  —— intermediates Ik e T =513 =
| —— xxx
| —— CMakelLists.txt // 4miZRNSZ{E
| F—inc /1 Wit BB R F Sk 24
| L—— common.h
| —— op_execute.h
| —— op_runnerh
| —— op_test_desc.h
| —— op_test.h
F—run /] WX BIITIE S FEE R
|  F——out
| —— kernel_meta
| L—— main [ EF UL BEATRIRT TS
| L—— op_models /] BEFRREER S
| F—— xx.om
| —— result_files
| —— result.txt
| F—— Test_xxx_output_x.bin // EfTiI FGIERAYEEREIRR ZHHI 4
| L—— test_data [N BEER X FEE R
| —— config
| ——aclopjson // BBTFIEREFER RIS AR
| L——acljson  //BAFHiT~aclWliat, BDIESUITE
| —— data Wspersplisee
| —Test xxxx.bin /MK EERAI ZHHIS4
| L—— output
[ L——st_report.json [&1TiRE
——src
—— CMakeLists.txt  // RN
F—— common.cpp /] ATLEREL, SRERTHHISA ER EAISCIN S 5
F—— main.cpp /] MIEHEF N ARG T A
—— op_execute.cpp [T E I FRYAscend CLIE T T i3
F—— op_runner.cpp [IINEREBEFEB SR THATRIE T 7515
F—— op_test.cpp /X T BRI 2
F—— op_test_desc.cpp  //XIEFNIXFABNUSSRIINEFNEN
—— testcase.cpp [/ FBIRYE X 324

aLEITAINE, SEMIRRst_reportjson, iCR T IIRAYEEIARSZMENRTT
B, BPEiTHEELE, IEFREENETER, IMETREML. [,
st_report.jsontRZRAILATIELMIHEER - st_report.jsonfRTF/E FEF “The
st_report saved in” &R,

49 (16486) - [INFO] End to compare result. Duration:0.81 secend.
(16486) - [INFO] Process finished!

(16486) - [INFO] The st report saved in: /home/HwHiAlUser/msopst output/st_report.json.
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R 6-6 st_report.json IREXFEBFERENX

F&

ol

run_cmd - -

P A AP SN
APZI1TARS o

report_list | - -

REIIZR, ZIFRFATESZZS
WX ABBIAIRE -

trace_detail | -

ETHT

st_case_info

WHER, 88UWTHS.

- expect_data_path: HAEEit
BERERE,

- case_name: JXFEFIZ
FRo

- input_data_path: BIAEIE
=Y

- planned_output_data_paths
! CPRITEERBEHRE

- ogp_params: BFsHIE

SN0

stage_result

ETEMBRERER, 88UT

S

- status: MIBIETIRE, TR
B TR E M

- result: HHER

- stage_name: FERZIR,

- camd: =THL.

case_name -

WX ZFR o

status -

WIREERIRT, RIS TRINEL
E=ESLe

R

iz AfIE X EC BRI

o LessEFRIMILABIREN I “Less_casejson” WITFIR.

[

{
"case_name": "Test_Less_001", [/ FRBIEFR
"op": "Less", [IBFRIZEE
"input_desc": [ [IEFENEAR
{ [/E—NEN

"format": ["ND"],

"type": ["int32","float"],

"shape": [12,32],

"data_distribute": [
"uniform"

1

"value_range": [

/NSRRI EEE

[[ERNR S ERNERRI D R
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1.0,
384.0
]
]
L
{ /=N

"format": ["ND"],
"type": ["int32","float"],
"shape": [12,32],
"data_distribute": [

"uniform"
1
"value_range": [
[
1.0,
384.0
1
1
}
1,
"output_desc": [ [[EFHIEI LA
{
"format": ["ND"],
"type": ["bool","bool"],
"shape": [12,32]
}
1
h
{
"case_name": "Test_Less_002",
"op": "Less",
"input_desc": [
{
)
{
}...
1,
"output_desc": [
{
}...
1
}
1
o EHBFEEREM, WXBAIEN SN TR,
[ {
"case_name":"Test_Conv2D_007", [/ BIEZFR
"op": "Conv2D", /] EFH9Type, ME—
"input_desc": [ [ EFRIERA SR
{ [IBFHIE— RN
“format™: [ //AFELSEEFNEAHE A tensorAIHEARISU
"ND",
"NCHW"
1
"type": [ /] SNBSS SRR
"float",
"float16"
1
"shape": [8,512,7,7], // #iNtensorfiishape, FAPEZERIHEK
"data_distribute": [ /1R SRR R D R 5
"uniform"
1

alue_range": [ // BNSIREREESE
[
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0.1,
200000.0
]
]

L
{ J/EFRIEZANEAN
"format": [
"ND",
"NCHW"
1
"type": [
"float",
"float16"
1
"shape": [512,512,3,3],
"data_distribute": [
"uniform"
1
"value_range": [
[
0.1,
200000.0
1
1
}
1,
"output_desc": [ /1%, & X EAtensorfEiR

"format": [
"ND",
"NCHW"

1

"type"™: [

"float",
"float16"

1

"shape": [8,512,7,7],
}

1,

"attr": [ /| EFHIEM
{

"name": "strides", [IEHERNER
"type"™: "list_int", /] BRI IFH2EEY
"value": [1,1,1,1] /] BHE, RtypefIEBINTRY

"name": "pads",
"type": "list_int",
"value": [1,1,1,1]

"name": "dilations",
"type": "list_int",
"value": [1,1,1,1]

]
}

—

o EIEEEIEBA, BllReduceSumiaxesS#, MHAHIE X SUFIN TR
[
{

"op": "ReduceSum",
"input_desc": [
{
"format™: ["ND"],
“type": ["int32"], [[EFEREvalue NIE BB R et —FhEiEssE
"shape": [3,6,3,4],
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"data_distribute": [
"uniform"
1
"value_range": [
[
-384,

"format": ["ND"],
"type": ["int32"],
"shape": [2],
"data_distribute": [

"uniform"
1
"value_range": [
[
-3,
1
1
1
"value":[0,2] [EEEKE, TESshapeXdil
}

]

"output_desc": [

"format": ["ND"],
"type": ["int32"],
"shape": [6,4]
}
1,
"attr":[
{
"name":"keep_dims",
"type":"bool",
"value":false
}
1
}
1

o EETREMUAItypenEE, MXABAHIE NI TFR.
[
{

"op": "ArgMin”,
"input_desc": [

]

n

output_desc": [

}

1

"attr":[
{
"name":"dtype",
"type":"data_type",
"value":"int64"
}

]

}

]
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o EEFHIMANAHE (NSSHADR )

LIAAINEF61, B “N” BIBMEIS3, NFEERE3IMAER

N, hame?

%0, x1. x2, BIGAMRESEMN “N” BIBUEIE .
[
{
"op": "AddN",
"input_desc": [
{
"name":"x0",
"format": "NCHW",
"shape": [1,3,166,166],
"type": "float32"
{
"name":"x1",
"format": "NCHW",
"shape": [1,3,166,166],
"type": "int32"
{
"name":"x2"
"format": "NCHW",
"shape": [1,3,166,166],
"type": "float32",

}
]

"output_desc": [

"format": "NCHW",
"shape": [1,3,166,166],
"type": "float32"

"attr": [

"name": "N",
"type": "int",
"value": 3

}
]

o EBETFHIENMBANEE, WHXRBIENXHIN TR,
[

{

"case_name":"Test_OpType_00T",

"op": "OpType’,

"input_desc": [

{
"format": ["ND"],
"type": ["int32"],
"shape": [1],
"is_const":true, /] FRRLBSARES
"data_distribute": [
"uniform"

1
"value":[11], [IBENE
"value_range": [ //min_value5max_value#ffcE N EENE

11,
11

4N\

=]
pil

!
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1

"output_desc": [

}
1
}
]

o EBETFRIMNBLRENEH, WidBOIEN I TR,
[
{

"case_name": "Test_ReduceSum_001",
"op": "ReduceSum",
"input_desc": [
{
"format": ["ND"],
"type": [
"complex64", //HINZEELAEE
"complex128" //HINEELAEH
1
"shape": [3,6],
"data_distribute": [
"uniform"
1

"alue_range": [ //SCEREEEE
[

1,
10
1
1
j?
{
"format": ["ND"],
"type": [
"int32",
"int64"],
"shape": [1],
"data_distribute": [
"uniform"
1

)
"value_range": [

1
1
1
}
1,
"output_desc": [

{

"type": [

"complex64”, /[HBINEEANEE
"complex128"  //HINEELAEH
1

"shape": [3]

1,
"attr'":[
{
"name":"keep_dims",
"type":"bool",
"value":false
}
]
}
]
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6.4 BT ST iz

A

wSTAE T, FRETLUEEEFAscendFFEt XsamplesE A2ty E 7t
PUCHEH TR, EhcH SREF XA,

HEBIZREY: ERiEGiteedkGithub, #HAAscend samplesHiRE, £ READMERAY
“ARASISBE” TEBLERRARsampletd, M “cplusplus/levell_single_api/4_op_dev/
2_verify_op” BRIREUFH,

ST iz A {5 SCH B 3%

ST BRI ERE 9 B F MU jsonSUHRITEN, BETEN B TR
BENEFRBEERNHE (*.om) , SAE{ERAscendCL ( Ascend Computing
Language ) IRIAIREAFRENNBIFONMABEEE, FEANEFRALE, #HTE
FiT, BIEERHERGIFE FINREESIER, WTEMR.

6-1 BEXET ST WidiFmmiz

S I T4 json

ERATCTEEMEFomiL
1%

l

TSR AR

AscendCLil
RwiEisn]
s S FiEA

v
InEieesTiER

l

miTEF
|

¥

EREE

THFAHEETHFIIRIEERBEXEFSTUXRGIREZE
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FeBESF IS (*json )

BENXEFisonX AT HITEFIHIA, FERBREFRE

FRYA . BERBEER
ElEshapeEFECERAIGN FF7R:

[

{
"op": "ReshapeCust",
"input_desc": [

"format": "ND",

"shape": [9],

"type": "int32"
b

{
"format": "ND",

"shape": [2],
"type": "int32"

]

"output_desc": [

"format": "ND",
"shape": [3,3],
"type": "int32"
}
1
}
1

shSshapeE FEE RGN AR

[
{
"op": "xxx",
"input_desc": [

"format": "ND",
"shape": [-1,16],
"shape_range": [[0, 32]],
"type": "int64"

b

{
"format": "ND",

"shape": [-1,16],
"shape_range": [[0, 32]],
"type": "int64"
}
1
"output_desc": [

{

"shape": [—1,16j,
"shape_range": [[0,32]],

"type": "int64"
}
1
}
1
BEMEFjsonX S HIHIBR BEZHEEFFIRTS I ( ATCTESERIER (Fi
=) YW “BRINEe-RE R

H1ThcE, BEE
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£/ ATC TREMBEFRE

gz

5241 KEES, BECANNREEEAKETE,

£E2 FERATCTE, MEBREFHAHE (jsonX ) EBEEFRIBLERE,

HISNEYE

atc --singleop=test _data/config/xxx.json --soc_version=S{soc version} --
output=op models
e singleop: BFHEIARRIjsonIE, FEXFHITatcan SFREE RAVERXTIERER
e soc_version: i5ECE NP SRISEIRMERRRBAILMERNES,
SEALIEENESTTEEN N LHNES:
a. BPEUTFMPAEEFFHENZFM, (Ascend-DMITEMBFIERE) -
b. SERY “(ERRNESR” , ABRHAN “ERIESREIMREES” &5,
c. (FREXGSEECHINFMER, flalfFERascend-dmi -i -dtiSEEE

FHFEMER, REISEH “Chip Name” STREVE (EABSZEiERA/N
5, HXiEha=sig ) B AERERIY ${soc version}.

o output: SRIEEISIAIEHIER, HENTFRITatH SRS RIVERIE
Z.

ATCT MRS RmIEESE (ATCTRERIEE (FFHES) ) SRR,

LR

HITREBEFIUEAYAscendCLICIESCENRT, FAEBEBTEEFNUIHEHERI ZHS
X, THHISELLinput_x.bindsa, xiBMOFHATEE, flENinput_0.bin,
input_1.bin

AscendCL EF N/ LFBsCH

gz

ISR F AR

;cendﬁﬁﬁIZEPS‘xE‘Eﬁ’—£7$%¥EﬁiE7f¥{§U1JCES, FAREVEEETHAIRIEIHRTZ

FEBIFREN: EBThGiteedkGithub, ¥ AAscend samplesTHEREE, £ READMEHRY
“IRAIREE” THBECEMRARIsample, M “cplusplus/levell_single_api/4_op_dev/
2_verify_op/acl_execute_reshape” BRHFREVEH,

{&e&src/main.cppX HHICreateOpDesc()BRE, MIIEEFHIATIR .

o TEMAICONV2DEFAJopDesckIIERBIUN T :
OperatorDesc CreateOpDesc()
{
std::vector<int64_t> shape{8, 512, 7, 7};
std::string opType = "Conv2D";
aclDataType dataType = ACL_FLOATI16;
aclFormat format = ACL_FORMAT_NCHW;
OperatorDesc opDesc(opType);
opDesc.AddInputTensorDesc(dataType, shape.size(), shape.data(), format); // Conv2DEFHIFE—
ETYN
std::vector<int64_t> shape1{512,512,3,3};
opDesc.AddInputTensorDesc(dataType, shape1.size(), shapel.data(), format); // Conv2DEFRIE—
7N
std::vector<int64_t> shape2{8, 512, 7, 7};
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opDesc.AddOutputTensorDesc(dataType, shape2.size(), shape2.data(), format); // Conv2DEFHI%a
]

inté4_t intList[4]{1, 1, 1, 1};

auto opAttr = opDesc.opAttr;

aclopSetAttrListint(opAttr, "strides", 4, intList);

aclopSetAttrListint(opAttr, "pads", 4, intList);

aclopSetAttrListint(opAttr, "dilations", 4, intList);

return opDesc;

}
o HEMEFReshapeCust&ijopDesctiE/ RGN T :

OperatorDesc CreateOpDesc()

// define operator

std::vector<int64_t> inputShape0{9};

std::vector<int64_t> inputShape1{2};

std::vector<int64_t> outputShape{3,3};

std::string opType = "ReshapeCust";

aclDataType dataType = ACL_INT32;

aclFormat format = ACL_FORMAT_ND;

OperatorDesc opDesc(opType);

opDesc.AddInputTensorDesc(dataType, inputShape0.size(), inputShape0.data(), format);
opDesc.AddInputTensorDesc(dataType, inputShape1.size(), inputShapel.data(), format);
opDesc.AddOutputTensorDesc(dataType, outputShape.size(), outputShape.data(), format);
return opDesc;

}
OperatorDescH “acl_execute_reshape/inc/operator_desc.h” HEgiEAIE FEART
xR, Hep:
o std:string opType HEFHISER!,
e std:vector<aclTensorDesc *> inputDesc, AEFHIHNIA
e std:vector<aclTensorDesc *> outputDesc, JEFAVEIHHER

e aclopAttr *opAttr, FIEFHIEMHE.

JEFaclopSetAttr*( ) EZOHITEMRIEIE, FRIZEEMNEMERIYaclopSetAttr
AZEOARR, FMaEOT20 ( K FEEA#FF?E? B9 (C&C++, FFHE) ) #RY
“AscendCL API12%E > HIRFEAI R ER(EEO” E1HAY “aclopAttr” KBIAYHE
O

e OperatorDesc &AddInputTensorDesc(aclDataType dataType, int numDimes,
const int64_t *dims, aclFormat format)

BFEEEFNEAN, E8FES RN, TEERASK
opDesc.AddInputTensorDesc( )iBE# T3S

e OperatorDesc &AddOutputTensorDesc(aclDataType dataType, int numDims,
const int64_t *dims, aclFormat format)

ATFHEEEFIEL, E8FE3 1 ht, FTE2EASE
opDesc.AddOutputTensorDesc( )iZa#HTH1E

aclDataType5aclFormatfYEUESEEIES I ( A4 AIER (C&C++, FFIK
) ) Y “AscendCL APISE > HURRBI R EIR(EZEO” SET5HRY
“aclDataType” 5 “aclFormat” ,

INFBEEFERFHITE AT
FEGFBLTXEEO:

A HaclinitZ O TAscendCLIEEFFA FBaclrtSetDeviceiZ IS ERFI=ERY
Device,

iJ(E ﬁﬁacl};p;gtModelDir}% O, RENMSEREYENES, BR T EHEEHREEN S
*omXi4) .
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AAaclrtMallocizORiEDevice LAINTE, FRITEFIVEAN .. BILEIE.

RIBEIENEFHIAEE (WAFLETensorigid,. EFEME ) . HEFHEFHA
EE RN, AEEAAaclopExecuteV23iEOMEFHITEF.

A aclrtSynchronizeStreamiZAZEN FHiz1T, BEEEStreamPHIFTBESER=
B

B FHaclrtDestroyStreamiZz [ FEhstream,
B aclrtResetDeviceEZ [ Device VAR,
i aclFinalizeiZ[]SCIAscend CLEVIIR o

AscendCLIZORVFEMERTGEI 2N ( MBS AISE (C&C++, FFRE) ) $8Y
“AscendCL APIZE”

-

Wik A= T

RIFNWARBINIE, FISERRIEISEN . REFERHLIR N ESIEEETIA
BT, FBIRMFEERISN8 #h5%,
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7 HF g (

Il
N’

5
=

BFHEREFE (OPP) 5, STLUSENMEEIMEREPHTEMNAVEIEIIE, 18
IEEEXEFEMNETIETERERIER.

MEMXSBEE FRIMBRGHG, Balit, EFREEEN.. BFERE
LUNRBFEECHE . AT {IIRIERYTSEMNE,

MindStudio IS

EFMindStudioHTEFHRNZRT, EFMENIXNEEZREIN AR

1.

%ﬁﬁgg-l;f CiERVEEI T BISE 8 BE X EFHRIAMEBIE RS G F IBAIL EEE
VELAEE

FMpEREE TS AT 2 ( MindStudio FEF15Ea ) Y “HREV R B,
FZ&Ascer%jCLF_\‘ZFHEF%, DS R AR B A TR AR, IR
REBIEH.

AscendCLE FBTfZRFRIF &5 iE0]2 00  MindStudio FAFISRES ) 89 “ R FEFH

) ==

BHTo

ETFaSTMNEHITEFARNZET, EFMENXAEEREU TR:

1.

(EFRATCEREE G T B E & B X EFRIRIGMSIREELIR SR F AL ERS
AU EAEEL,
RS AT 2 0 ( ATCTEfERER (FEE) ).

FvaAscergiCLﬁ_\‘ZﬁiEF%, DNEEEIRIF IR SAR B S TR BUEETE,  JIEEERLS
RESIEM.

AscendCLE BIEFRFHIF &S EA2 0 { NBSEFAISE (C&C++, FIHE) ) -
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plz=Z

4
|

HENXEFHE
BEFIEITIEIE ( Ascend EP)
BEFAIZITIRIE ( Devicefll )

8.1 BEXEFHX

REBIZRER

PR

B GiteesfGithub, #HAAscend samplesFHEE, £UREADMEFHRY “hRANiRAR”
TH B ERAAIsample®, M “cplusplus/levell_single_api/4_op_dev/
1_custom_op” BFHIKEVES,

LGB ETTBEEENXNEF. Al CPUEENXEFLINTensorFlow ScopeRd&#LMFF
EE’\JﬁﬁEﬁig , ERETEFREMNN G . FRETERZRETIEFGImELBE
NEFLZ#EE,

S LETIHAEINB CRIBEX EFLIARE, #ITEEXEFIIFL.

BRI LIS G TIEPAIREADME mAIFA T E— MEFIEF, AR FIEH
1TimiE. BhE,

ikl

o £XFAscend EPIZE, SF¥miEATbuild.sh3Z{4EHHEY “TOOLCHAIN_DIR” i&EEE N
HCCHmiF2EFRERSR, filun:
export TOOLCHAIN_DIR=S{INSTALL_DIR}/toolkit/toolchain/hcc

o £t¥dAscend RCIZE (BI40: Atlas 200 DK ) , EF4HiFEATbuild.sh32{4has
“TOOLCHAIN_DIR” 1B5ECE g++3X X mIFZEFEDINE R LR B R, B0,
R X miREE1FEIR12 9/ /usr/bin/aarch64-linux-gnu-g++, MITOOLCHAIN_DIRECE
T
export TOOLCHAIN_DIR=/usr
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8.2 EF={TIEIE ( Ascend EP)

SEiEA
AscendFHR1t XAISamplesB IR T BEN EFRITNEEIGIERS], #H#HNEERE
NEBENEFRIGNBREFEHIREN S, REEBTAscendCLINEBEE FREIG
HITIE1T .
(MEgizY:
%ﬁ?&iﬁ#ﬂﬁiﬁkﬁ{ﬁﬁﬁ?ﬁﬁ*I)LSZ{LT- BFRBEN. BFEEE, MEFSE
FEBIZREY
Sample$kEY EHARIhgE HohztT
( EP Device )
B FGiteemGithub, i# | X18.1 BENXEFHAHEFGIFH | 8.3 EFi={TIRIE
ANAscend samplesFFHE | ReshapeCust&F#1TINEER ( Devicefll )
©, 2WREADMERRY | i, BITEEENX EFEH AR
“IRARER” THEEE | EFE&EEXG, REEED
IRZAHIsampled, M AscendCLINERE FREISZ (i
“cplusplus/ TiE17 .
levell1_single_api/
4_op_dev/2_verify_op/
acl_execute_reshape”
B RASREEA
FEESHEARIE THEAAMEETEER, HREFANEZTHEREEESER
R o
8.3 EFi=1TISIE ( Device M )
EENETE

B 52041 MEHESE, BEECANNREEEARKEES,
B2 FEAAMEL, BEEAscendCLEE FIGIFREFRmIFIKEIISL G S EHIREZ
RIFHASIEMET SIENNRAE R RIFREAIL SN EN S, BEERFIA T

No

export DDK_PATH=$HOME/AscendMiniOs
export NPU_HOST_LIB=$DDK_PATH/acllib/lib64/stub

158 $HOME/AscendMiniOsE i JIRuntime FF AL SE G B RISEPR L3RR o
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(MERTY:
R “$HOME/AscendMiniOs/acllib/lib64/stub” BRI soFE, BN T fwiFETFAscendCL
EONKBIZER, AMIEETEM (Fla0Driver ) AYE(T*.so%E

wWiFEIfE, fEDevice LIE{TNARY, MASHEEETIDevice £ “Runtime SR RERIZRE
812 TRYacllib/libe4” BRTRI o, B{THIEEaiHZEIRIE CAHAT soE,

IZ1TIRE _EAscend CLIZ{ TR ERAVIFIEZSELD_LIBRARY_PATHIEEF$I{EDevicefl]3Z
HEFINEER, Y TEEMEE,

e

£ EHiReshapeCustE FAISE FEIAIERIT(M

1.

2.

LUEfTRPERFARE, FHENEFTIZER “acl_execute_reshape/run/out”
Eio

FoutBR TFITUI T <, ElBREFRENG,

atc --singleop=test_data/config/reshape_op.json --soc_version=5
{soc _version} --output=op_models

Hrh:
- singleop: EFHEIAAYjsonI {4,
- soc_version: 1BEcE NP HEISCIMERRNRBAILG RIS,
SBAGIEENBSTBEZNTARES:
i. %@Etﬂ?iﬂﬂﬂlﬂﬁ%ﬁﬁ#ﬂ)\ﬁiﬂﬂ, { Ascend-DMITEBF4E
ii. SeRt “FREIESR" , REHAN “FRIESZELAREER" &1,
ii. {EREXHGSEECHINEMEE, FlanEHascend-dmi -i -dtip$E
ECHINEMEE, RESEEH “Chip Name” XNEVE (EAEZE
®inNS, HEiehE=ig ) B REIRERI ${soc version},
- --output=op_models: {FEREMANEE IEFFEEZFIE R FA%op_models
XHET,

RBNEREINIE, SESRBIERop_modelsH R NERBEFRUREI A

AYEIA (dataType_format_shape)+iiH AR o

dataTypel A K format3d R E(E1E M CANNI G- L 25 [ S TZB IR 1RAY “include/
graph/types.h” X{HHEE, WEEMNOFFREKIRIEE,

RBA: REELIREY, SMEXEREENEFEELERERNGHIET

2 EpllitEdE.
ENFGI TIZE RAIrun/out/test_data/dataBRT, T TS
python3 generate_data.py

SEHRIER NEMFE— N shapea(9), =/ shape}n(2), valuen[3,3], EiIEHKE
¥ Aint32R9EUREZinput_0.binSinput_1.bin, FFif#{TReshapeCustEFHIIRILE .

HH|3 WIEEFIIE, ERREFRIEATHRIT .
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1. UNREIREG TRRE Racl_execute_reshape, ABEREFATIRERER FHITNT
o tIEBRBATEMmIESE, Fln, CIZBEF “build/intermediates/

device” .
mkdir -p build/intermediates/device
2. 10#a% “build/intermediates/device” BE, HiTcmaketEmdRmiEszis.
- “Ll ] /sre” RRCMakelists.txtSFFRERIE R, BIRIEELIRE RERE

- T£-DCMAKE_CXX_COMPILERSHAME BER X IRmFRABE, XN IRIFRIR
RECEN:
${INSTALL_DIR}/toolkit/toolchain/hcc/bin/aarch64-target-linux-gnu-g++
${INSTALL_DIR}ACANNIKHZEBF, 1BRIEELIRE R E R,

- DCMAKE_SKIP_RPATH: IHZENTRUE, KFXASErpath(ZE (BP
NPU_HOST LIBEZERIERIZ: xxx/acllib/lib64/stub ) RINFISRIZRERAYETH
TIXEHE,

AT ETITSB oS ERSLFMZERILD_LIBRARY_PATH ( xxx/acllib/
lib64 ) FRRYENSHEERE

an LRI RRR:
cd build/intermediates/device

cmake ../../../src -DCMAKE_CXX_COMPILER=S{INSTALL_DIR}/toolkit/
toolchain/hcc/bin/aarch64-target-linux-gnu-g++ -
DCMAKE_SKIP_RPATH=TRUE

3. WITAIT®S, ERATHITIE .
make

SETEERAY “run/out” BR FEMAHRITH

execute_custom_reshape_op,

TR EFEHRERIDevicelIHITRE FINUES 4 .

1. LAHwHiAiUserfEIF (7R ) BRALREFEFEGITIE
acl_execute_reshape/run/BF FRoutSHRENZI TS ( iBHREDevicefll )
F—B=, flal/home/HwHiAiUser/run_reshape/,

LAHWHiAiUserFBRPZE R Ez{7H4E ( Device ) o

3. #A/home/HwHiAiUser/run_reshape/outB&, BT TS, WIFBEETFER
X1,

chmod +x execute_custom_reshape_op

.Jexecute_custom_reshape_op

SBENTRERFR (R ATHIRERMAEREIESEGZBIN, REE
THEESEAR ) :
[INFO] Open device[0] success
[INFO] Set input[0] from test_data/data/input_0.bin success.
[INFO] Input[0]:

38 44 76 87 65 8 21 6 70
[INFO] Input[0] shape is:9
[INFO] Set input[1] from test_data/data/input_1.bin success.
[INFO] Input[1]:

3

[INFO] Copy input[0] success
Copy input[1] success
Create stream success
Execute ReshapeCust success

[INFO
[INFO

]
]
]
3
[INFO] Input[1] shape is:2
]
]
]
[INFO]
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[INFO] Synchronize stream success
[INFO] Copy output[0] success
[INFO] Output[0]:

38 44 76 87 65 8 21 6 70
[INFO] Output[0] shape is:3 3
[INFO] Write output[0] success. output file = result_files/output_0.bin
[INFO] Run op success

AR WMAE1=HTLEIE, BE=RshapefiBE, HHAIshapeFIHNEYE2HE
18E, ReshapeCust&FINIFLERIE,

result_files/output_0.bin: B EHER ZHHISCE
----45%R
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9 EOs%E

9 EO2%

IV

Al CPU API
JREIENX API
operator API
HHEES API

9.1 &1t

Al CPUBENEF A ZEOSSE ARt IEO

SSIEO, TR

*9-1 EFFRBXEOLR

< FREMEOUNE FERHE

- {ME-Sis L gt]

Ihie

BB CWEO | 9.2 Al CPU API

Al CPUEFIIREMASSEINME
xEO.

REENEO 9.3 [REIEEN API

BFREENRFEEL

9.4 operator API

[RELSCHRAT K E AT operator
ENXEXEO

IHREERcEO 9.5 iE{HHiSHT API

L T e s U 3
D o

9.4 operator API

R4 SCERRET K E B operator
ENXEXREO

9.2 Al CPU API
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9 EOsE

9.2.1 {7t

TR
Al CPURRBBAIRMEZSEANTERETT, Al CPUEF, RIaiTERBAILLIESEHAI CPULT
BHHETT FHNRE— N TETEZENZE . ENNZER)|ZGeE HIRgiEd, BE=
FrRIESEAE (L SR R BBAIM RS AIERRHB R T FBAIIEE AT IFNEF, It
B, AT HRETEEERITRE, ARPTLUBEBRENXAlI CPUEFHTINESEN, 12
FHEMRER
Al CPUIR Mt T —RFIAPHETFF A Z#H1TAl CPUEFRINTFF A, APIFRESL R s aIS
REORE,

BEOSS

& 9-2 LS ENHRISIN K FR

=0 & 374 BESZ{4
CpuKernelC | &7 cpu kernels | CANNBUGZEENHTE | CANNRGZEE
ontext3E HcontextiE M LAK | iBE&ETHY “opp/ B FERRE
J5i&, BILASREY op_impl/built-in/aicpu/ | TAI “opp/
input, outputbAX | aicpu_kernel/inc/ op_impl/built-in/
BIHEFER cpu_context.h” aicpu/
TensorShap | &4 T cpu kernels | CANNIHLREE4TE ﬁ;occppul; klfg:neé{gbc/
e3 AUtensor shapeE | iBIREZTHI “opp/ ontexta”
XUART5E op_impl/built-in/aicpu/
aicpu_kernel/inc/
cpu_tensor_shape.h”
Tensors B& T cpu kernels | CANNERGFZREF4H1F
A9tensorEM AR | fEERETEY “opp/
Bi& op_impl/built-in/aicpu/
aicpu_kernel/inc/
cpu_tensor.h”
AttrValueZt | @& 7T cpu kernels | CANNISFZEEIEF
NEMENXIARE | EBETH “opp/
iE op_impl/built-in/aicpu/
aicpu_kernel/inc/
cpu_attr_value.h”
HIERENE | AT cpu kernels | CANNIRHZRIREXMHF
R BOBIBRBILINAE | (B TEY “opp/
RFENX op_impl/built-in/aicpu/
aicpu_kernel/inc/
cpu_types.h”
TRTE X B &cpu kernelsfy | CANNEXGZLIEEXHF
kernelf9EEEN | ERETEY “opp/
LARGEMZR op_impl/built-in/aicpu/
aicpu_kernel/inc/
cpu_kernel.h”
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9.2.2 CpuKernelContext 3£

9.2.2.1 CpuKernelContext ISR EFNHTHIRZL

EREIIhRE
CpuKernelContextiaiS R EFIHTHERES .
explicit CpuKernelContext(DeviceType type);
~CpuKernelContext() = default;
SH5A
2% | BANEL iR
21
type | HWA BFIZITIIE, hostiz{T/9:HOST, deviceizT
J9:DEVICE,
RENE
CpuKernelContextt@i& R #iR[E]CpuKernelContextZEBUAINI SR .
2J5Ri5 A

o

9.2.2.2 GetOpType

ERELTIRE
IRENEFRISEEL,
std::string GetOpType() const
SR
Tco
IR[E{E5 A

std::string, EFHISEEL,
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Fo
ERRB

std::string type = ctx.GetOpType();

9.2.2.3 Input

EREThEE
$xEVa A\ Tensor .
BMASHindextHEFEEEICCEAN . HIREEY, NiRETHEE
Tensor *Input(uint32_t index) const
SR
2% BWN/% | 58
H
index | #IA RIBIRFEEENBINE, KBS ATensorf9Z5|, MOFFIAYR
Do
IR[E){Ei5 R
Tensor *, IR[EIRYHEIATensorf95Et . EIRENEM, MIREZ=IEE
£JTRi%BH
To
ARRA

Tensor *input0 = ctx.Input(0);

9.2.2.4 Output

EREThEE

$REUH Tensor

BMASEindexPVEEFZEEEICEEN . HIREEK, NREIZTIEE .
EREREY

Tensor *Output(uint32_t index) const
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#1588
2% MIN/% | 5B
tH
index | A RIEIRREE X RIIRR, 3REXHIE TensorBIZRE], MOFIEYR

Do

IREHEIRAB

Tensor *, JR[EIRVHIE TensorBYi5Et . BEIRENEM, NIREITIEH
£J5R15A8

To
ARG

Tensor *input0 = ctx.Output(0);

9.2.2.5 GetAttr

EREThEE
RENBEFRIEM
BWMASHnameFENBIE . HREEY, WiREI=HEE
AttrValue *GetAttr(std::string name) const
SR
8% | WAN/EE | %8R
nam | @A LA
€ o EERERIEMNEF.
e block_id: HTIHEHSET, ARFRITERISRID,
e block_num: FTItEMZET, KERDRIHE.
IR [E){Ei5 B
AttrValue *, IR[EIRYAttrValuefIi5ET . FIRENKM, NiREI=H5ET -
£JTRi%BH

To
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o Rf5l: SREUEM “seed” HYE
AttrValue *seed0 = ctx.GetAttr("seed");
o FHiTEBET, KBS ERAXITERNSIRID
uint32_t blockdim = ctx.GetAttr("block_num")->Getlnt();
uint32_t blockid = ctx.GetAttr("block_id")->GetInt();
9.2.2.6 GetlnputsSize
EREIhEE
SREE A\ TensorBI 134,
uint32_t GetlnputsSize() const
SR
y
IR[EYEi5 A
uint32_t3£8Y, A TensorfI1M 41,
£95R15 08
o
ARRAI
uint32_t inputSize = ctx.GetlnputsSize();
9.2.2.7 GetOutputsSize
EREIhEE
SRENEE TensorB91N41 o
uint32_t GetOutputsSize() const
SHUHAA
"
R [EHERAA
uint32_t, it TensorB9 128,
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£95R15AH
To
ARG
uint32_t outputSize = ctx.GetOutputsSize();

9.2.2.8 Init

BRELTNEE
#ta{ECpuKernelContextXI&R .
uint32_t Init(NodeDef *nodeDef)
SRR
2¥ BN/EE | A
nodeDef | A TR(ES, 8A&input. output. attrE(EE.

REHE5EA
uint32_t, AUIEMEI0, KMGEEEF0.

29Ri A

AR
CpuKernelContext ctx;

uint32_t ret = ctx.Init(nodeDef);

9.2.3 TensorShape £

9.2.3.1 SetFormat

EREThEE
& TensorfIEIERI R o

void SetFormat(Format format)
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SR
8% | BN/l | %R
form | A FHIEHARTY, SEBUE N fEcpu_types.hXigH,
at
IR[E{EREE
To
£95R15 B8
To
ARRA
shape->SetFormat(FORMAT_NCHW);
9.2.3.2 GetFormat
EREINEE
SREXTensorB9EURHERIER -
BRI REY
Format GetFormat() const
S5
7c
IR[E{EIREE
Format : tensorflUEUEHEHRIE .
£95R15BH
To
ARA
Format format = shape->GetFormat();
9.2.3.3 GetUnknownRank
BREThEE
RELEB AFRFEIrank,
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bool GetUnknownRank() const
S5
7
R[EHEI5EA
boolZEHY,
e false: AREFKZ0rank,
o true: FKHlrank,
295k A
o
ARG
bool unknown = shape->GetUnknownRank();
9.2.3.4 SetUnknownRank
EREINEE
REEAAFRMEIrank,
void SetUnknownRank(bool unknownRank)
S5
B8H BN/ | EA
Ky
unknow | &I =R ARIrank,
nRank o trueIFENAIrank,
o falsesEE0AIrank,
R[EHEI5EA
o
£95R15AH
o
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ERRRA

shape->SetUnknownRank(true);

9.2.3.5 GetDimSizes

ERETheE
$XkEXTensorfishapef9(E, BNTensorfIEUIRHEE K/\, Fdstd:vector<int6d t>FifE—
MEEREARK/N,
BRI REY
std::vector<int64_t> GetDimSizes() const
S5
.
R[E{EIREE
std::vector<int64_t>, TensorfiYshapefd(E.
£95Ri5EH
To
ARRAI

std::vector<int64_t> dims = shape->GetDimSizes();

9.2.3.6 SetDimSizes

EREINREE
Z&TensorfIshapefd{E, BiTensorf9EUEHERE K/, Fstd:vector<int6d_t>F{FE—
MEERBERKX/N,

EREREY
void SetDimSizes(const std::vector<int64_t> &dims)

SR

24 | BA/EE | %8

dims | BIA EEGEMTensorflshapeld.
std::vector<int64_t>ZEHY
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IR [EI{E15 A
T
£Y5Ri5EA
T
ERRA

vector<int64_t>dims={3,1,3,5};
shape->SetDimSizes(dims);

9.2.3.7 GetDimSize

EREINEE

$RENshapefIE—HERKE.,
BRI REY

int64_t GetDimSize(int32_t index) const
S5

S | \WA/EE | %

index | A FERERVHERNERS|, BRCEE A0, GetDims() - 1],
R[EEI5 A

int64_t, shapelVindex#EEHIEUE .
£95R15AH

o
ARG

int64_t dimSize = shape->GetDimSize(0);

9.2.3.8 GetDims

EREIhEE
$xEXTensorfishapefI S 4L,
EREREY

int32_t GetDims() const
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SR
7
R[E{EIREE
Tensorf9shapeRI S HEE
295k
To
ARRA
int32_t dims = shape->GetDims();
9.2.3.9 NumElements
EREIThEE
$REXshapeITTENEL, BIFFEdImEYERIETRER.,
int64_t NumElements() const
SHIRBA
7
IR [BI{EEA
inté4_t, shapefITENE.
£95Ri5 A
To
ARG
int64_t numElements = shape->NumElements();
9.2.4 Tensor 25
9.2.4.1 GetTensorShape
EREThEE
$kEXTensorfdshape.
EREUREY
std::shared_ptr<TensorShape> GetTensorShape() const
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SEUHEA

7
R[EHE15 A

std::shared_ptr<TensorShape>, TensorfshapefJfgst.
20535 A

To
UG ARl

auto shape = tensor->GetTensorShape();
9.2.4.2 SetTensorShape
ERELTIRE

& Tensorfdshape,

bool SetTensorShape(const TensorShape *shape)
SRR

2% | A/Ed | %A
shape | i\ EEGETTensorfshapelS 2.
TensorShapeZ&a!

R[EHEi5 A

boolzEEY,

e true: FgEHshapepIi,

o false: FTREKM,
£J5R15AA

To
B R

bool ret = tensor->SetTensorShape(shape);
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9.2.4.3 SetDataType

ERELTIRE
ZE TensorfiIEIESEE
ERERE
void SetDataType(DataType type)
SH5EA
2% | BN/ | %A
type | HA HHERYZEEL,
IR[EHE15 A
To
295K EA
Tco
ARG

tensor->SetDataType(DT_FLOAT);

9.2.4.4 GetDataType

ERELTNRE

SREXTensorAYEERE .
BREREY

DataType GetDataType() const
SHHEA

7
IR[EHE5 A

DataType , TensorfI&IEZEE,
£J5RiEA

To
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ERRRA

DataType type = tensor->GetDataType();

9.2.4.5 SetData

EREThEE
& TensorBEIEHBLL .
BRI REY
void SetData(void *addr)
il
8% | BN/ | %A
&
addr TP EERERTensorfIEUEHEIE
IR[E){&i5 R
To
£95Ri5RA
To
ERRB

tensor->SetData(addr);

9.2.4.6 GetData

EREITNEE

SREXTensorB9&URMbLL .
BRI R

void *GetData() const
SR

o
IR[E{EIREE

void *, }g[@TensorEEAYIEET o
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£YRIH AR

o
A=A

void *data = tensor->GetData();
9.2.4.7 SetDataSize
EREINEE

RETensorfIHUIR SRREXRN, BFT,

void SetDataSize(uint64 t size)
S5

2% |BWAN/&E | WA
tH
size TP TensorfIEIR S AAEXR/N, BFT,

R[EHE5 A

o
£95R15AH

o
ARE

tensor->SetDataSize(1024);
9.2.4.8 GetDataSize
EREINEE

$REXTensorBIEURE S ARIREFEAR/N, BFT,

uint64_t GetDataSize() const
SH0HEA

y
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IR[EHEI5AA
uint64_t , TensorBYEIESBIIAFEXR/N, BAUFH.
£95R15BH
o
ARG
uint64_t size = tensor->GetDataSize();
9.2.4.9 CalcDataSizeByShape
EREINEE
IR#Eshapeit&TensorfIEURE SFRFEAR/N, BIFT5,
int64_t CalcDataSizeByShape() const
S5
o
R[EHEI5EA
uint64_t 28, TensorfIHUIRSRAREFEXR/N, BUFT,
o REWEXFEHETFO0, HITRIN.
o REHE/NFO, HUITEM,
£95R15BH
To
ARG
uint64._t size = tensor->CalcDataSizeByShape();
9.2.4.10 NumElements
EREIINEE
FREXTensorf97T =R o
int64_t NumElements() const
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SERA

o
REHE5EA

AR5 EA

5)zE Rt

uint64_t£8 | TensorfITT=NE.

o IREHEXRTFTO, HITHIN.
o RENE/NFO, HUTKM.

uinté4_t num = tensor->NumElements();

9.2.5 AttrValue &

9.2.5.1 GetString

FREIRE

SR

iR[OHE A

2YRiHA

ARzA

FREXstringZR BRI R IHE -

std::string GetString() const

REIEME, std:string2:8,

Blan, OpTypeSAREFRIREIE U TFFR, BHERIZTRDattr], 2£EJ9String,

ATTREO SRR EETEE T S O .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
.ATTR(attr1, String, "")
.OP_END_FACTORY_REG(A)
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N EFEEAS Al E AN FEORINE FAREIEE

AttrValue *attr = ctx.GetAttr("attr1");
std::string str = attr->GetString();

9.2.5.2 SetString

EREIThRE

SHREE

=)

2)Ri5HA

ARG

R EstringZ2 BRI EME

void SetString(const std::string &string)

28 | BA/EH 158

string | i EEGENstring LR EH(E,
To
To

a0, OpType BARIEFHIRESE NI TR, BHAIZIRBattr1, 28 A String,
ATTREOSEMHREAIEVESEE 2 WA

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, String, "")
.OP_END_FACTORY_REG(A)

& LIMAT eI EAI MEOIRESE FAREMLHE.

std::string str = "seed";
attr->SetString(str);

9.2.5.3 GetlListString

FRETIRE

$RERlist stringZRBYRYEMHE .

std::vector<std::string> GetListString() const
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9 EOsE

SRR

=)

2R HE

ARTA

REIKEME(E, std:vector<std:string>ZE8Y

flan, OpTypeSAREFRIFEEIE NINRER, BHERIRTRDattr], KBS

ListString
ATTREOFEMREREUE CE RS WEORA .
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
.ATTR(attr1, ListString, {})
.OP_END_FACTORY_REG(A)

N & F=CIBT A ERIN THEOIRNE FARBME

AttrValue *attr = ctx.GetAttr("attr1");
std::vector<std::string> strs = attr->GetListString();

9.2.5.4 AddListString

FRETIRE

R REY

SRR

IR[OHEG A

LTRiEE

mlist string=2BLRY B FIENI—stringZREBRITTE .

void AddListString(const std::string &string)

2% BIN/# | 588
st
string DN EERINMIstringZXBIR0TTE.,
To
To
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ERRRA

fIgn, OpType SARNBEFHIREE XM TR, BHENEMRBattr1, £KE)
ListString,

ATTREO B RIEECE T S EORE .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListString, {})
.OP_END_FACTORY_REG(A)

NEFEHBS A ERIN TEOAEEFAREERIEMstringL R R EIHE

AttrValue *attr = ctx.GetAttr("attr1");
std::string str = "seed";
attr->AddListString(str);

9.2.5.5 SetListString

ER¥ITNRE

SRR

IR[OHE5 A

2)TRiHE

ARzA

g &list stringZERINEME.

void SetListString(const std::vector<std::string> &bytes)

SH SIN/4 | 52EH
i
bytes LTV TEIREMist stringZREHIEIHE.
To
To

fIgn, OpTypeSARIEFRIFEIEN AN TR, EBIHERIETRDattrl, K8
ListString .

ATTREODBMEEEESEE R S ELHEA

REG_OP(A)
INPUT(x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
.ATTR(attr1, ListString, {})
.OP_END_FACTORY_REG(A)
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N EFCHA A ERN M EOREE FARNEME.
AttrValue *attr = ctx.GetAttr("attr1");

std::vector<std::string> strs;

strs.push_back("seed1");

strs.push_back("seed2");
attr->SetListString(strs);

9.2.5.6 ListStringSize

ERELThEE
$RENist stringzRBYAIE 1 HstringTTEAINNEL

int32_t ListStringSize() const
SHIR

To
IR[E){&i5 B

&[Elist stringZERIRY/EtESstring TR N, int32_tZEA

2R e

To
15)zEnR
fIgn, OpType SARNBEFHIREEN M AR, BHENEMRBattr1, £KEH
ListString,
ATTREOFEMREREUE CE RS WEORA .
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListString, {})
.OP_END_FACTORY_REG(A)

W& -FLMAS A ERI FEORRE FARMattr iIKE

AttrValue *attr = ctx.GetAttr("attr1");
int32_t size = attr->ListStringSize();

9.2.5.7 Getint
EREIhEE
SRENIntZERIRYE M E -

int64 t Getint() const
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SHRA
%
IR[EHEEA
IREIRIRBIEE, inted t£EL,
£RiIRAA
%o
ARG

f5lan, OpType HAMEFHIEEIE XU TREiR, BIERIZFRDattr1, EKEHInt,
ATTREOAFEHEENEVE CE IS IEORE
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))

.OUTPUT(y, TensorType({ DT_FLOAT }))

ATTR(attr1, Int, 0)
.OP_END_FACTORY_REG(A)

N EFEHAS Al E AN FEORINE FAREIEE

AttrValue *attr = ctx.GetAttr("attr1");
uint64_t val = attr->GetlInt();

9.2.5.8 Setint

EREIHEE
REINZEENEMSE.
EREREY
void Setint(int64 _t i)
S¥15 B
¥ B/ | 5
i BN EERENINEZEENEMLE.
IR[E{EIRAE
o
£95R15AH
o
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9 EOsE

ARzA

Ban, OpType SARNEFRIFEEIE XN TAR, BHEAIRIRAattrl, EKEAInt,

ATTREO B ML RIEVETEE T S EO%RE .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Int, 0)
.OP_END_FACTORY_REG(A)

NEFEHBaERIN T EOREFFARNREMEE.

AttrValue *attr = ctx.GetAttr("attr1");
attr->SetInt(1);

9.2.5.9 GetlListint

EREIRE

SRR

IR[OE5 A

AR AE

ARzA

$REXlist intzREE I E .

std::vector<int64_t> GetListint() const

IREINEME, std:vector<int64_t>ZEHY

flan, OpType IAREFRIREEIE XA AR, BHERIEIRMattr1, KA Listint,

ATTREOEMEARIEVETEE T S EOGRE .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Listint, {})
.OP_END_FACTORY_REG(A)

N EFSEHAS el E RN FEORINE FAREIEHE

AttrValue *attr = ctx.GetAttr("attr1");
std:vector<int64_t> values = attr->GetListInt();
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9.2.5.10 AddListint
BRE(ThEE
mlist intZEBLRYE I FIRNNAYINtSELRITTER .
void AddListint(int64_t i)
S5
2% BIN/4 | WEA
]
[ BN FEMlist intZERRIBHERRIIANINZEEAITR
R[E{EIREE
To
£95Ri5 A
To
EARRB

Ban, OpType NARNEFRIREIE XU AR, BHENETRFattr1, KB Listint,

ATTREOFEMEEENEEEE IS EOHA.

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Listint, {})
.OP_END_FACTORY_REG(A)

&+ LIMAT eI E A MEORESE FAREMHE.

AttrValue *attr = ctx.GetAttr("attr1");
attr->AddListInt(1);

9.2.5.11 SetListint

ERELThEE
RElist intZREEME
ERELREY

void SetListInt(const std::vector<int64 t> &i)
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SHRA
2% BN/ | 588
i N FEEIREAYlist intREBIEE.
IR[EHE5EA
T
£Y5RiAA
T
ARG

N, OpType SARIEFHIREIE NI TR, EBHAIBRTRattr1, KB HListint,

ATTREEOFEMEEENEEEE IS EOHA.

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Listint, {})
.OP_END_FACTORY_REG(A)

NBEFEHBaERIN TEOIREE FARNREMEE.

AttrValue *attr = ctx.GetAttr("attr1");
std::vector<int64_t> vals;
vals.push_back(1);
attr->SetListInt(vals);

9.2.5.12 ListintSize

R

SRR

=)

2RISR

FREQlst int2RBURY B IEHIntTTRAIN L.

int32_t ListIntSize() const

RElist intZEERYBHEFINtTTERI N, int32_t2E,

To
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ERRRA

flan, OpType IAREFRIFEEE XA TR, BHERIETMattr1, KEAListint,

ATTREO B ML RIEVETEE T S EO%RE .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Listint, {})
.OP_END_FACTORY_REG(A)

N EFLHAS I E RN T EORNE FARNEIEERIRKE

AttrValue *attr = ctx.GetAttr("attr1");
int32_t size = attr->ListIntSize();

9.2.5.13 GetFloat

FRZTNRE
RERfloat A RIE(E.

float GetFloat() const

SRR

IREHEIRAA
IR[ElfloatzBIHEMEE,

2RI AE

LBl mN
B0, OpType NAREFRIRELESINTFTR, BIEAERattr1, KB AFloat,
ATTRIECOIFR R MR BNES R AT S MR

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Float, 1.0)
.OP_END_FACTORY_REG(A)

N EFSEHAS Al E AN FEORINE FAREIEHE

AttrValue *attr = ctx.GetAttr("attr1");
float val = attr->GetFloat();
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9 EOsE

9.2.5.14 SetFloat

EREIIRE

SRR

VL)

2RI HE

ARG

iREfloatz BB E.

void SetFloat(float f)

2H BN/ | i5EA
i
f YN EEIZENfloat EEINEHE.
o
o

Ban, OpType NARNEFRIREIE XU, BHENETRDattr1, KB Float,

ATTREOFEMEEENEEEE TS NEOHA.

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Float, 1.0)
.OP_END_FACTORY_REG(A)

&+ LIMAT eI E A MEORESE FAREMHE.

AttrValue *attr = ctx.GetAttr("attr1");
attr->SetFloat(1.0);

9.2.5.15 GetListFloat

EREITIRE

$RENlist floatZEBIRIEIHE -

std::vector<float> GetListFloat() const
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9 EOsE

SRR

=)

2)TRiEE

ARTA

IREINEME, std:vector<float>Z£HY

flan, OpTypeSAREFRIREIE I FER, BHERIRTRattr], KBS

ListFloat,
ATTREOSEMREAIEVECE S WEEOHEA
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListFloat, {1.0})
.OP_END_FACTORY_REG(A)

N EFSEHAS A E RN M EORIE FAREIEHE

AttrValue *attr = ctx.GetAttr("attr1");
std::vector<float> values = attr->GetListFloat();

9.2.5.16 AddListFloat

FRETIRE

ERERE

SEREA

=)

2JTRiEE

@list floatzEEAYE M FIENDfloatTTtR .

void AddListFloat(float f)

24 WA/ | 5

f TP EERINfloatITE=,
To
To

S5k 01 (2023-03-17) WRIERE © HERRARBIRAT

120



CANN

Al CPU BN FFFRIER (FF) 9 EOS%E
ERRRA

f5an, OpType NARIE FHIRELE NI TR, BHAISZIRDattr1, £B)N
ListFloat,

ATTREOSEMHREAIEVEEE 2 WA

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
.ATTR(attr1, ListFloat, {1.0})
.OP_END_FACTORY_REG(A)

W& LM ERI MEOEEFAREEFIEINfloatZ BN EIHE .

AttrValue *attr = ctx.GetAttr("attr1");
attr->AddListInt(1.0);

9.2.5.17 SetListFloat

EREIIRE

SEREA

=)

2R e

5)zE Rt

Z&list floatZERRIBEH(E .

void SetListFloat(const std::vector<float> &f)

2% INL: ke 1583

f BN FEREMist floatZEEINIEME.,
7o
o

f5lan, OpType FARMNEFHIEEIE NI NER, BIHAIRTRvattr1, £8H
ListFloat.,

ATTREZ O EMERRIEETCE I S %R .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListFloat, {1.0})
.OP_END_FACTORY_REG(A)

W E-F LIRS eI EAI MEORESE FAREMHE.
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AttrValue *attr = ctx.GetAttr("attr1");
std::vector<float> vals;
vals.push_back(1.0);
vals.push_back(2.0)
attr->SetListFloat(vals);

9.2.5.18 ListFloatSize

PREITNRE
FRERist float2EBIMRMErhfloat EERAI ML

int32_t ListFloatSize() const
S5

"
IR[EHEIEA

IR[Elist floatZEERY B ITEAINEL, int32_t388Y,

2RI HE

Tco
AR
fIgn, OpType SARNBEFHIREEX M TR, BHENEMRBattr1, £KE)H
ListFloat,
ATTREOFEMREREUE CE RS WEORA .
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListFloat, {1.0})
.OP_END_FACTORY_REG(A)

& SLIRS eI E A TR OSRENE FAREIHEIRE .

AttrValue *attr = ctx.GetAttr("attr1");
int32_t size = attr->ListFloatSize();

9.2.5.19 GetBool
ERELThEE
sREVboolZE BB IEE .

PR REY

bool GetBool() const
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SHIREA
%
iR [E{E15 A
IREIboo LRI .
£Y5Ri5EA
T
ARG

fan, OpType NARIEFHIERELE NI TR, EBMERIBIRDattr1, 2£E8HBool,
ATTREOFEHEENEE CE IS IEORE
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))

.OUTPUT(y, TensorType({ DT_FLOAT }))

ATTR(attr1, Bool, true)
.OP_END_FACTORY_REG(A)

B FEEAS Al E AN T EORINE FAREIEHE

AttrValue *attr = ctx.GetAttr("attr1");
bool val = attr->GetBool();

9.2.5.20 SetBool

EREINEE
1R EboolZEEIEME
EREREY
void SetBool(bool b)
S#15 B
¥ BN/ 5488
b TP FEEIZTERIboo ZEERIEM(E
IR[E{EIRAE
o
£95R15AH
o
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ARzA

fugn, OpType SARNEFRIREIE XA TR, BHEABEMRBattr1, B HIBool,

ATTREZOSREMEARIEVETEE A S %R .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Bool, true)
.OP_END_FACTORY_REG(A)

NEFEMBTAERIN MEOIREEFARBMRE

AttrValue *attr = ctx.GetAttr("attr1");
attr->SetBool(true);

9.2.5.21 GetListBool

ER#ThaRE

SEREA

IR[OHE5 A

LTRiHE

ARzA

SREXlist boolZERIHIBME

std::vector<bool> GetListBool() const

IREIEM(E, std:vector<bool>ZEHY

Ban, OpTypeSAREFRIREIE INTER, BHERIZTRDattr], KBS

ListBool .
ATTREOGEHREMEVECE T2 EONRA
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListBool, {true})
.OP_END_FACTORY_REG(A)

N &+ SLIAT eI {E AN MEOSREVE FAREIHE

AttrValue *attr = ctx.GetAttr("attr1");
std::vector<bool> values = attr->GetListBool();
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9.2.5.22 AddListBool
EREINEE
m@list boolZEBURYEIEHIENboOITE
void AddListBool(bool b)
S¥15 B
¥ )N T ! iR
b TP FERINAYboolIt=
IR[EHEIAA
o
£YRIH AR
o
ARRAI
f5an, OpType NARIE FHIRELE MIN TR, BHRISZTIRBattr1, £EH
ListBool,
ATTREOFEHEEEECE T2 IEORE .
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListBool, {true})
.OP_END_FACTORY_REG(A)

NEFEBS A ERIN M EOAEZFAREMEFIEINboo BEEMEIHE

AttrValue *attr = ctx.GetAttr("attr1");
attr->AddListBool(true);

9.2.5.23 SetListBool

EREThEE
R Elist boolZEEIRIBIHE(E .
ERELREY

void SetListBool(const std::vector<bool> &b)
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SR
2% BA/mH | HEE
b TP FEEGERlist boo ZEERIEHE(E .,
WR[E|{Ei5 R
To
£95R15 A8
To
ARRAI
fBian, OpType SAMEFHIEEIEN AN TR, BHERIBFRDattr] S|
ListBool .
ATTREOFEHEENEESEE T S IEORE
REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListBool, {true})
.OP_END_FACTORY_REG(A)
N EFCHA AERN M EOREE FANEME.
AttrValue *attr = ctx.GetAttr("attr1");
std::vector<bool> vals;
vals.push_back(true);
vals.push_back(false);
attr->SetListBool(vals);
9.2.5.24 ListBoolSize
ERETheE
$REXlist boolZEEUAYE A boolTTEA ML
int32_t ListBoolSize() const
S5
.
WR[E|{Ei5 R
IR [Elist boolZEELHIEBIEFboolTEENEL, int32_tZEE!,
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£YRIH AR

o
AAAI

f5lan, OpType FARVEFHIREIE NI NER, BIHAIRIRDattr1, £8H

ListBool,

ATTREOFEMHRERIEECE IS EONA .

REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListBool, {true})
.OP_END_FACTORY_REG(A)

W& LM A ERIN MEMIRNEFARNBMRERE

AttrValue *attr = ctx.GetAttr("attr1");
int32_t size = attr->ListBoolSize();

9.2.5.25 GetDataType

EREThee
$RENDataTypeRBURYEHE
DataType GetDataType() const
S5
.
IR[E{EREE
AttrValuefiDataTypeZEBY B 1A
DataTypef¥iBBiE2019.2.7.1 DataType,
£95R15 A
To
ARG

Bign, OpType SARNEFRIFERIE XA TR, BHEAIBEIRAattr1, EKE Type,

ATTREOGEMHRERIEVESEE 2 WA

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
.ATTR(attr1, Type, DT_INT32)
.OP_END_FACTORY_REG(A)

& SLIRY I E AN MECSREVE FAREIHE.
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AttrValue *attr = ctx.GetAttr("attr1");
DataType val = attr->GetDataType();

9.2.5.26 SetDataType

EREIIRE

12 EDataTypeXRIEHEE.

void SetDataType(DataType type)
SH5A
¥ DAL T o T
type DN EEIRERIDataTypeX BB IHE
IR[EHE5 A
To
2J5R15 A
Tco

5)zE Rt

flan, OpTypeSAREFRIREIE XINER, BHERIRTRattr], SKE9Type,

ATTREOFREMHEBEVECRE TS QR

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Type, DT_INT32)
.OP_END_FACTORY_REG(A)

NEFEIBaERIN T EOIREFFARNREMEHE.

AttrValue *attr = ctx.GetAttr("attr1");
attr->SetDataType(DT_FLOAT);

9.2.5.27 GetListDataType
ERETIRE
$xENlist DataTypeZRRRIEE(E,

std::vector<DataType> GetListDataType() const
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SRR

=)

2)TRiHE

ARTA

std::vector<DataType>, AttrValuefdlist DataTypeZ2BIHYE (A .

flan, OpTypeSAREFRIREEIE IR, BHERIRTRattr], KBS

ListTypeo
ATTREOFEMEREREUE CE RS WZEORA .
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
.ATTR(attr1, ListType, {})
.OP_END_FACTORY_REG(A)

N & LIS ERIN THEOIRINE FARBME

AttrValue *attr = ctx.GetAttr("attr1");
std::vector<DataType> values = attr->GetListDataType();

9.2.5.28 AddListDataType

FREIRE

R REY

SRR

IR[OHEG A

LTRiEE

[@list DataTypeZsBURYE M IIDataTypeREAITTR .

void AddListDataType(DataType type)

2% BN/ kA
type PN FE@AttrValuedilist DataTypelg iR INAY
DataTypeZEBIHJTE,
o
o
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ARzA

a0, OpType NAMEFRIREEMIN TR, BHERIRMRIvattr, KA

ListType,

ATTREOSEMHREAIEVEEE 2 WA

REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListType, {})
.OP_END_FACTORY_REG(A)

NEF=EMBTAERIN MEOIREEFARBMRE

AttrValue *attr = ctx.GetAttr("attr1");
attr->AddListDataType(DT_FLOAT);

9.2.5.29 SetListDataType

ERENRE
R EAttrValuefdlist DataTypeZE BB IHEE
void SetListDataType(const std::vector<DataType> &type)
SR
2 N/ 15288
type BN EEGEAttrValuefilist DataTypeZEBIRYEHE,
IREIEIREA
Tco
2J5R158H
Tco
ERG

flan, OpTypeSAREFRIFEEIE INRER, BHERIRTRattr], 2B

ListTypeo

ATTREZ O EMERRIEETCE I S %R .

REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListType, {})
.OP_END_FACTORY_REG(A)

& FsCIBTAIER ™ EO

REFFANREMEE.
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AttrValue *attr = ctx.GetAttr("attr1");
std::vector<DataType> vals;
vals.push_back(DT_FLOAT);
attr->SetListDataType(vals);

9.2.5.30 ListDataTypeSize

ERETIRE

SEEE

L))

2RISR

ARzA

$kEXlist DataTypeZsBpYE e DataTypeZ 2B HYTENE -

int32_t ListDataTypeSize() const

int32_t, AttrValuefdlist DataType/@ftDataTypetZE .

#iIgn, OpType SIARIEFRIFEIEN AN TR, EBIHERIETRDattr1, 28
ListType,

ATTREOREMHEARIEETEE A S O .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListType, {})
.OP_END_FACTORY_REG(A)

N EFLHBS Al E AN M EORNE FARIB I ERE .

AttrValue *attr = ctx.GetAttr("attr1");
int32_t size = attr->ListDataTypeSize();

9.2.5.31 ListTensorShapeSize

FREIDRE

$RENAttrValuefilist TensorShape/g s TensorShapetE= 14,

int32_t ListTensorShapeSize() const
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SRR

=)

uint32_t, AttrValuefdlist TensorShape/@ttsTensorShapetE=14 .

2TRiEE

Tco
BRI
BiIgn, OpTypeSARIEFRIFREEIEN AN TNFR, EBIHERISETRDattrl, K85
ListTensorShape,
REG_OP(A)

INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListTensorShape, {})
.OP_END_FACTORY_REG(A)

& SLIRS Al E A RO SRENE FAREIHEIRE .

AttrValue *attr = ctx.GetAttr("attr1");
int32_t size = attr->ListTensorShapeSize();

9.2.5.32 SetTensor

ERETDRE

wEAttrValuefdTensorZEX B EHE .

EREREY
bool SetTensor(const Tensor *tensor)
S
S BIN/mt | 54
shape TP FEIgERIAttrValuefITensorZ 2B EHHE
IR[E{ERAE
boolZEHY

trueBRIREB I, falseFmgELM .

2RI EE
To
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ERRRA

flan, OpTypeSAREFRIREIE NI RER, BHERIRTRDattr1, 3B J9Tensor,
ATTREO B ML RIEVETEE T S EO%RE .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Tensor, Tensor())
.OP_END_FACTORY_REG(A)

NEFEHBaERIN T EOIREFFARNREMEE.

AttrValue *attr = ctx.GetAttr("attr1");
bool ret = attr->SetTensor(tensor);

9.2.5.33 GetTensor

FREIIRE

$xEYAttrvValuefdTensorZE B EHE .

std::shared_ptr<Tensor> GetTensor() const

SRR

IR[OHE5 A

std::shared_ptr<Tensor>, AttrValuefTensorZEBIHY B IEHEAIISET o

AR HE

ARG
B0, OpTypeIAMEFHIFELEINTATR, BIEMEHHattr1, 28T ensor,
ATTRIECIR MR BNES R AT S MR

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, Tensor, Tensor())
.OP_END_FACTORY_REG(A)

N EFLHBS Al E RN FEORIE FAREIEHE

AttrValue *attr = ctx.GetAttr("attr1");
auto tensor = attr->GetTensor();
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9.2.5.34 SetListTensor

FREIRE

PR EY

SRR

VL)

AR5 A

ARA

g &list TensorZEXEWEHE .

uint32_t SetListTensor(const std::vector<Tensor *> &tensor)

2 BAN/E 15
tensor BN FEigERlist Tensorz2BIRIEME

uint32_t, IREMINAI N

Blan, OpTypeSAREFRIRELE INTRER, BHERIZTRDattr], KBS

ListTensor,

ATTREOEMEAREETEE T S ORI

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListTensor, {})
.OP_END_FACTORY_REG(A)

NEF=CHAt A AN T EOIREE FAREMLE.
std::vector<Tensor *> vals;

vals.push_back(tensor);
uint32_t successNum = attr->SetListTensor(vals);

9.2.5.35 AddListTensor

ERETIRE

[alist TensorZXBIRYE EFIE NN Tensorste=

std::shared_ptr<Tensor> AddListTensor()
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SEUHEA

7
IR[EHE15 A

std::shared_ptr<Tensor>, [a)list TensorzSBYpYE M FiRINATensorcEAIEE -
£J=Ri%EH

Tco
BRI

flan, OpTypeSAREFRIREIE NI FER, BHRIZTRDattr], KB

ListTensor,

ATTREO B MR RIEECE T S %R .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
.ATTR(attr1, ListTensor, {})
.OP_END_FACTORY_REG(A)

WEFLHM A FERN MEOTEE FARNEEFIEINTensor XN EME

AttrValue *attr = ctx.GetAttr("attr1");
auto tensor = attr->AddListTensor();

9.2.5.36 GetListTensor

EREIRE

SHREE

IR[OHE5 A

AR5 A

15)zE Rt

$REXist Tensorz2BURIEHE S

std::vector<Tensor> GetListTensor() const

std::vector<Tensor>, AttrValuefilist TensorZ2EYYEHE -

Buan, OpType SIARNEFRIREIE XA TR, BHEAREIRBattr1, KB

ListTensor,
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ATTREOFREMHEBNEVESCRE IS QR

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListTensor, {})
.OP_END_FACTORY_REG(A)

& SLIRY BT fE AN MECSREVE FAREIHE

AttrValue *attr = ctx.GetAttr("attr1");
std:vector<Tensor> tensors = attr->GetListTensor();

9.2.5.37 ListTensorSize

FREIIRE

$KEXlist TensorZ2EYAYJE M TensorsEBIRYTE N

int32_t ListTensorSize() const

SRR

IR[OHE5 A

uint32_t, TensorZEEUMYTTENE.

2R HE

ARG
IR0, OpType NAMEFHIREENXINTATR, BHEMNEIRattr1, 2B

ListTensor,

ATTREO S EMEARIEETCE T S %R .

REG_OP(A)
INPUT (x, TensorType({ DT_FLOAT }))
.OUTPUT(y, TensorType({ DT_FLOAT }))
ATTR(attr1, ListTensor, {})
.OP_END_FACTORY_REG(A)

& SLIRY Al E Al T E OISRV E FAR B IHEIRE .

AttrValue *attr = ctx.GetAttr("attr1");
int32_t size = attr->ListTensorSize();

9.2.5.38 EASZHFEREO
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9.2.5.38.1 SetTensorShape

ERELTRE

SEREA

VL))

2R A

ARG

g &TensorShapeX R EH(E.,

bool SetTensorShape(const TensorShape *shape)

S MIN/f | 1588
&
shape TP FEIZERITensorShape BRI EH(E -
boolZEE!,

o true: XRIREMKI.
e false: ¥RIREELM

BFLIMAERN MEOREE FAREMLE.

AttrValue *attr = ctx.GetAttr("attr1");
bool ret = attr->SetTensorShape(shape);

9.2.5.38.2 GetTensorShape

ER¥IINRE

SRR

IR[OHE A

$REXTensorShapezE B /EH(E -

std::shared_ptr<TensorShape> GetTensorShape() const

std::shared_ptr<TensorShape>, AttrValuefiTensorShapeZEEEH(ERIIEE -
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AIESTL]
Tco
UEE RN
BF LRI Bl fE AN MRV E FARIEIEHE
AttrValue *attr = ctx.GetAttr("attr1");
auto shape = attr->GetTensorShape();
9.2.5.38.3 GetListTensorShape
ERELNRE
$RENAttrValuef9list TensorShapeZBIRYE M E .
std::vector<TensorShape> GetListTensorShape() const
S A
7
REIEREA
std::vector<TensorShape>, AttrValuefdlist TensorShape/g (&
AIETL]
Tco
151z ENTR
BF LRI Bl fE AN MRV E FARIEIEE
AttrValue *attr = ctx.GetAttr("attr1");
std::vector<TensorShape> shapes = attr->GetListTensorShape();
9.2.5.38.4 AddListTensorShape
ERELNRE
@AttrValuefilist TensorShape/g iz I0TensorShapeZEBUAY7TE .
std::shared_ptr<TensorShape> AddListTensorShape()
SH5EA
7
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IR [EI{E15 A

2RI HE

ARzA

std::shared_ptr<TensorShape>, [aAttrValuef§list TensorShape/g@itHhizINAY
TensorShapeTtZ=RIEET -

B ERN N RORERFANREMLEE.

AttrValue *attr = ctx.GetAttr("attr1");
auto shape = attr->AddListTensorShape();

9.2.5.38.5 SetListTensorShape

EREIIRE

SRR

IR[OHE A

2RI HE

E)zE Rt

iR EAttrValuefdlist TensorShapeZEBIRYEHE

uint32_t SetListTensorShape(const std::vector<TensorShape *> &shape)

2% BIN/H | 1<
sl
shape BN FEEZEAttrValuefilist TensorShapefI/EH(E

uint32_t, IREKRINAITEL.

BF L ERN FMEOIREE FARIRIEE.

AttrValue *attr = ctx.GetAttr("attr1");
std:vector<TensorShape *> vals;
vals.push_back(shape);

uint32_t successNum = attr->SetListTensorShape(vals);
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9.2.6 GetSizeByDataType

ERE(ThEE
¥REXDataType S FRIREFEXR/N, BFT,
int GetSizeByDataType(DataType dataType)
S¥i5A
2H BAN/@L | %A
dataType BN HIEZET,
IR[E{EIREE
int, Z8dataType SRANAGFER/N, BUFT; AIFREIEEENRE-1,
£95Ri5 A
To
ARZH
int size = GetSizeByDataType(DT_FLOAT);
9.2.7 FHESEEIHHA

9.2.7.1 DataType

enum DataType {
DT_FLOAT =0, // float type

DT_FLOAT16 =1, // fp16 type

DT_INT8 = 2, // int8 type
DT_INT16 =6, // int16 type

DT_UINT16 = 7, // uint16 type

DT_UINTS8 = 4, // uint8 type
DT_INT32 =3, // int32 type
DT_INT64 =9, // int64 type
DT_UINT32 =8, // unsigned

int32

DT_UINT64 = 10, // unsigned int64

DT_BOOL = 12, // bool type
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DT_DOUBLE = 11, // double type

DT_STRING = 13, // string type
DT_DUAL_SUB_INTS8 = 14, // dual output int8 type
DT_DUAL_SUB_UINT8 = 15, // dual output uint8 type
DT_COMPLEX64 = 16, // complex64 type
DT_COMPLEX128 =17, // complex128 type
DT_QINT8 = 18, // qint8 type

DT_QINT16 =19, // qint16 type

DT_QINT32 = 20, // qint32 type

DT_QUINTS = 21, // quint8 type

DT_QUINT16 = 22, // quint16 type

DT_RESOURCE = 23, // resource type
DT_STRING_REF = 24, // string ref type

DT_DUAL = 25, // dual output type

DT_UNDEFINED // Used to indicate a DataType field has not been set.

%

9.2.7.2 Format

enum Format {

FORMAT_NCHW = 0, // NCHW
FORMAT_NHWC, // NHWC

FORMAT_ND, // Nd Tensor
FORMAT_NC1HWCO, // NC1THWCO
FORMAT_FRACTAL_Z, // FRACTAL_Z
FORMAT_NC1COHWPAD,

FORMAT_NHWC1CO,

FORMAT_FSR_NCHW,
FORMAT_FRACTAL_DECONY,
FORMAT_CTHWNCO,
FORMAT_FRACTAL_DECONV_TRANSPOSE,
FORMAT_FRACTAL_DECONV_SP_STRIDE_TRANS,
FORMAT_NCTHWCOQ_C04, // NCTHWCO, C0 =4
FORMAT_FRACTAL_Z_C04, // FRACZ, CO =4
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FORMAT_CHWN,
FORMAT_FRACTAL_DECONV_SP_STRIDE8_TRANS,
FORMAT_HWCN,

FORMAT_NCT1KHKWHWCO, // KH,KW kernel h& kernel w maxpooling max output
format

FORMAT_BN_WEIGHT,

FORMAT_FILTER_HWCK, // filter input tensor format
FORMAT_HASHTABLE_LOOKUP_LOOKUPS = 20,
FORMAT_HASHTABLE_LOOKUP_KEYS,
FORMAT_HASHTABLE_LOOKUP_VALUE,
FORMAT_HASHTABLE_LOOKUP_OUTPUT,
FORMAT_HASHTABLE_LOOKUP_HITS = 24,
FORMAT_CTHWNCoCO,

FORMAT_MD,

FORMAT_NDHWOC,

FORMAT_FRACTAL_ZZ,

FORMAT_FRACTAL_NZ,

FORMAT_NCDHW,

FORMAT_DHWOCN, // 3D filter input tensor format
FORMAT_NDC1THWCO,

FORMAT_FRACTAL_Z 3D,

FORMAT_CN,

FORMAT_NC,

FORMAT_DHWNC,
FORMAT_FRACTAL_Z_3D_TRANSPOSE, // 3D filter(transpose) input tensor format
FORMAT_FRACTAL_ZN_LSTM,
FORMAT_FRACTAL_Z_G,

FORMAT_RESERVED,

FORMAT_ALL,

FORMAT_NULL

L

9.2.7.3 DeviceType

enum DeviceType {
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HOST, // run on host
DEVICE // run on device
b

9.2.8 =EN

9.2.8.1 REGISTER_CPU_KERNEL

IR
sFApkernelsETL
HIRE
REGISTER_CPU_KERNEL (type, clazz)
S5 0E
e type: EFHIOpType
o clazz: EFHkernelELMBTR, BIEXMBENEFENZR, BENEFEN
EZCpuKernelAYRAEZE,
VE)== AR

namespace {

const char *RESHAPE = "Reshape";

}

namespace aicpu {

uint32_t ReshapeCpuKernel::Compute(CpuKernelContext &ctx)
{

/] THEER

}

REGISTER_CPU_KERNEL(RESHAPE, ReshapeCpuKernel);

} // namespace aicpu

9.3 [REITEN API
9.3.1 &1t

TR
BFERENTEFEAN. BEAERER. RE SRS IMAIGENEFREE
i, MEIERERET, GESARSEFRANRMHAIRISIED (9.3.4 VerifyiE[ ) &
NP REEHTEEEREE, AASFRENEHAN.3.3 InferShapelE, HITEFiA
Htensorf@iRHIES:
BFEBENSERINEES
o EFFEE I BEFpMNBEURERER.
o HEFFERcc: ENREEHARHtensoriEiAESEE, FHrGEHTREE

fifto
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SBARHETTN T S FRESSIAEXED, FREUERXERORTEENE

FHIEFREEXHIFA .

i
L
clk
&

BEOSRITAR, EHOENXPIECANNIGZER G FIEIRE TRY “include/

graph/” BEHRYNASLHHEFL G

& 9-3 REENBXEOSR

EORR & L3t
REENEO [FRIENEO, EXEFHEmA . #EHLAK | operator_re
BIEER. g.h
InferShapeiz[] EX N FMEFAIInferShapeR#l, ##173K | operator_re
ERINIES g.h
Verify$& O ENMREMEFHIVerifyi®El, HITEARZS | operator_re
BRI g.h
InferFormatd TEN M EREFRInferFormatE&El, ##1T | operator_re
SREHIFEHIRBAIES g.h
InferenceContext InferenceContextZ, inference_c
heek: SKEREEER F T, FHgEian | ontexth
SIRAIARFIEIERE, FERTFRFRES
o
ShapeAndType ShapeAndTypezE, inference_c
RE. FKEVERRITARAISIERA, | ontexth
AEBRExEO B TEMLARE FInferShape. Verify | operator_fa
AR InferFormatPrFsRYMIBR4HENEIELEYY | ctory.h
RiEO, AREAEERARLZEEO,

9.3.2 [REIFENEN

9.3.2.1 [REVENEEN (REG_OP)

BREREY
BB XURBIATT

REG_OP(xxx)
INPUT(x1, type)
.OPTIONAL_INPUT(x2, type)
.DYNAMIC_INPUT(x3, type)
.OUTPUT(y1, type)
.DYNAMIC_OUTPUT(y3, type)
.REQUIRED_ATTR(a, type)
ATTR(b, type, default_value)
.GRAPH(z1)
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.DYNAMIC_GRAPH(z2)
.OP_END_FACTORY_REG (xxx)

IhaeieA
EXEFHNRE, SFEEFEmA. Wi, BEURINAEIESEE,
HITN EEFREENE, BMESTFOGEFM T ZEFNEE, SHGEXINZEERE
FROZEEWLMAN . MESENY; RIESTFEN T— P op:ixxiiClass, F&RED]
includeiz[@BISL 324, RELAIIZClassiHTIRIEEMGE, I TF~:
conv = op:Conv()
conv.set_input_x(feature_map_data)
conv.set_input_weight(weight_data)
BAREEEEETLISE ( Ascend GraphFFATER ) ©
c-{ Mkl
EOBIR gcmpinlil iTEEN (ATRTIRE
BigeE )
REG_OP(x) EX—EFFEE, & | REG_OP
FEEHX,
INPUT(x, type) EMBMANETR (x) F12£ | INPUT

B (type) o

2R TensorTypeE

B, pugn:

e TensorType{DT_FLO
AT}

e TensorType({DT_FL
OAT, DT_INT8})

e TensorType::ALL()

X FTensorTypess, i

2Dl TensorTypeZsii

BH.

.OPTIONAL_INPUT(x, type)

TE M AEBARIZ TR

(x) 0B (type) o

KA NTensorTypess

B, 0.

e TensorType{DT_FLO
AT}

e TensorType({DT_FL
OAT, DT_INT8})

e TensorType:ALL()

X FTensorTypezk, 15
2 M TensorTypeis

B3,

OPTIONAL_INPUT
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EZOBR pcmpinlls firEEO (ATRTIRE
B3R )
.DYNAMIC_INPUT (x, type) E M SN RIETR DYNAMIC_INPUT
(x) #1258 (type) o
KA HgTensorTypeze
B4, fougn:

e TensorType{DT_FLO
AT}

e TensorType({DT_FL
OAT, DT_INTS8})

e TensorType:ALL()

X FTensorTypess, 5
2l TensorTypez&ii
BH.

.OUTPUT(x, type)

EMEERIZIR (x) 0

%A (type) o

A JgTensorTypeZ

B, f5gn:

e TensorType{DT_FLO
AT}

e TensorType({DT_FL
OAT, DT_INTS8})

e TensorType:ALL()

X FTensorTypezk, 15
2 TensorTypeifi

o

OUTPUT

.DYNAMIC_OUTPUT(x, type)

ENXSHEAIZIR

(x) 0B (type) o

FEARINTensorType

B, f5Ign:

e TensorType{DT_FLO
AT}

e TensorType({DT_FL
OAT, DT_INT8})

e TensorType:ALL()

X FTensorTypess, 5

£l TensorTypeiki

o

DYNAMIC_OUTPUT
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EORR O 0 (ATATIRE
B )

.REQUIRED_ATTR(X, type) EXVERBIMERIZTR REQUIRED_ATTR
(x) #1258 (type) o

typelYAIG(EEE:

o Int, BB
inté4_t

e Float, BHEREES
float

e String, BMHEEN
string

e Bool, EMEEL
bool

e Tensor, EMEZEEN
Tensor

o Type, BEEATypet
ZHEN

e NamedAttrs, Btk
JFINamedAttrsZEEY

e AscendString, B
ZAJAscendString

e Listint, BHEES
vector<int64_t>,

int64_t%lZE

e ListFloat, B43EEY
Jvector<float>,

floatylzE

e ListString, /BiEER
JJvector<string>,

string%lZ&

e ListBool, /@AY
Jvector<bool>,

bool%Z£

e ListTensor, /@M
vector<Tensor>,

Tensor%lZ&

e Bytes, EBMEELN
Buffer

e ListType, /B3R
JIvector<Type>,
Type%l&

e ListListint, B4
A
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FEOZWR iR fiT&EED (FTATIRE
s )
vector<vector<int64
_t>>, 265
e ListAscendString,
FIES0

vector<AscendString
>, AscendString%!)
x

e ListNamedAttrs, /&
£S5ty
vector<NamedAttrs
>, NamedAttrsdl|Z&
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EORR

O

0 (ATATIRE
B )

ATTR(x, type, default_value)

ENX ALEEHERIBRIR.

RRAREGAE

HAPRREEFNUR

ARIEMHERT, SEERAILEYE

RERELAE,

typeIaliE{ERIE:

e Int, FMHEES
inté4_t

o Float, BRSNS
float

e String, EMHEEA
string

e Bool, EMEES
bool

e Tensor, B3RS
Tensor

e Type, EMNType

e NamedAttrs, EM
FINamedAttrsZEHY

e AscendString, Bt
2R AscendString

e Listint, BMHEEN
vector<int64_t>,

int64_t%lZE

e ListFloat, B8
Jgvector<float>,

floatylzE

e ListString, /BEER
Jvector<string>,
string%lZ&

e ListBool, BEIEZEH
J9vector<bool>,

bool%ZE

e ListTensor, B
vector<Tensor>,

Tensor¥lZ

e Bytes, E4EEN
Buffer

e ListType, EHEE
JIvector<Type>,
Type¥lZ&

ATTR
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EORR

O

0 (ATATIRE
B )

e ListListint, JEftEHY
y5|
vector<vector<int64
>, 24EFHIE

e ListAscendString,
[FEESityy
vector<AscendString
>, AscendString%!)
*

e ListNamedAttrs, /&
EESicy]
vector<NamedAttrs
>, NamedAttrs¥lZ&

ENX A
e ATTR(mode, Int, 1)

e ATTR(pad, Listint,
{0, 0,0, 0})

.GRAPH(z1)

FHMEFPEANFE
=2, BAZ1VAFER
FRo
gwm%¥E%M¥E
.GRAPH (then_branch) .
GRAPH (else_branch)
XNFE—8F, T
NEFFEIBIRHEER
HE—,

GRAPH

.DYNAMIC_GRAPH(z2)

EMSEFFEIS
B, MAR2IFEZ
Ro
flaNCaseEFFAAIF
EA:
.DYNAMIC_GRAPH (bra
nches)

SFE—EF, i
HNEFFEZIREER
HHE—,

DYNAMIC_GRAPH

INFER_SHAPE_AND_TYPE()

ZIEONLLEERS
MEEO, SRhREAAR
THER-
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EORR

O

0 (ATATIRE
B )

.OP_END_FACTORY_REG(x)

5REG_OPHEEXS, ERE
FEBEN,

BFER (x) 5
REG_OP(x)#HHI3EEIE

R[EE

&,

AR

OpRegZAYOpReg &N ()IEORITHEER A T BP#HITEFEMASEHE, FR~1NBAER
OpRegZER9iE0, FIEN.INPUT(X, type). .OUTPUT(x, type), ToEME N,

p

2YSRANBRHBSAA

e REG_OPHIBFHEWMEFHE—,

o [E—EFRMASIRZBEFEES.
o [E—EFRMEERZEFEES.
o FE—NEFHEMBMRZBFEES.

AR BIFNFEX API

NSRS FRELE XA

REG_OP(AddN)
.DYNAMIC_INPUT(x, TensorType::NumberType())
.OUTPUT(y, TensorType::NumberType())
.REQUIRED_ATTR(N, Int)
.OP_END_FACTORY_REG(AddN)

SENNEFREE MBI

REG_OP(GreaterEqual)
INPUT (x1, TensorType::RealNumberType())
INPUT (x2, TensorType::RealNumberType())
.OUTPUT(y, TensorType({DT_BOOL}))
.OP_END_FACTORY_REG(GreaterEqual)

M FENEFREE RS

REG_OP(If)
.INPUT (cond, TensorType::ALL())
.DYNAMIC_INPUT (input, TensorType::ALL())
.DYNAMIC_OUTPUT (output, TensorType::ALL())
.GRAPH (then_branch)
.GRAPH (else_branch)
.OP_END_FACTORY_REG(If)
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9.3.2.2 745

BFERAE YRR EOSBEMEMRNAGTEED, IRETFIRERME, UTEO
BERERRTETTS M ( Ascend GraphFF&EET ) »

REG_OP
EMEFEEE, SEMMEREFEENFEMMIERE.
BN, SEMEFRIZEEIZFRConv2D, BIEFREG_OP(Conv2D)iEM, AMZEORE,
ENXTEHEFRIZEEEZFRConv2D, EIR=4Conv2DRIRNMEIEEREL, HA,
Conv2D(const AscendString& name)EiEEEFZFR, Conv2D(){ERELAEFZ
FRo
class Conv2D : public Operator {
typedef Conv2D _THIS_TYPE;
public:
explicit Conv2D(const char *name);
explicit Conv2D();
}
INPUT

IMBEFRNEEMINE, BEREFRARBEXED, BTREEFHANE
R, IREFEFRANRII NSRS

fBlan, SEMEFEAX, BEFmAIFHEIEZRE ATensorType{DT_FLOAT}, mIiEHH
INPUT(x, TensorType{DT_FLOAT}H#:, FMEFBAKING, BaERLATEX
#Z0O:

static const string name_in_x(); // iREIEINBIZFR, BD “x”

_THIS_TYPE &set_input_x(Operator& v, const string& srcName); // IBEBNSEF I RvAVEHsrcNamefFE
EEXR, REEFHRES

_THIS_TYPE &set_input_x_by_name(Operator& v, const char *srcName); // IEEBMNSEFIIRVAYETH
sreNamefFEEEXR, REEFHRAS

_THIS_TYPE &set_input_x(Operator &v, uint32_t index); // IEEMNASEFITHRVIIZES | HindexhVis HIFEE
BXR, REEFURES

_z].I QS_TYPE &set_input_x(Operator& v); // IEEBASEFIRVIIES I0MHIHFEEREXR, REEFIR
TensorDesc get_input_desc_x(); // IR[EHINXIT M AYHEA

graphStatus update_input_desc_x(const TensorDesc& tensorDesc);// IREBNAXIIRAYEAR, BIEShape.
DataType. FormatZ{SE, graphStatusBluint32_t2£8Y, JR[EIF0FRRHEE

OPTIONAL_INPUT

EMEEEFRNEERIE, BaEREFRARNEXED, BTFREEFEAN
BIR. IREFFRANFIXINIERE

fign, EMBEFEMAb, BFEAITHIHIESRE HTensorType{DT_FLOAT}, AJiEF
OPTIONAL_INPUT (b, TensorType{DT_FLOAT})#%, i*MEFMARING, B
AT EXEZA:

static const string name_in_b(); // iR[EISNAIZFR, B) “b”

_THIS_TYPE& set_input_b(Operator& v, const string& srcName);// 1EEMAbSEF XIS vEIH HsrcNamefF7E
EEXER, REBEFNREAS

_THIS_TYPE& set_input_b_by_name(Operator& v, const char *srcName);// }§EiA\bSEFXt R vAYHH
srctNamefFEEEX R, REIEFHIRAT

E; QS_TYPE& set_input_b(Operator& v); // EEMAbSEFIRVIIES |ORIMHEFEEEXR, REEFIIR
TensorDesc get_input_desc_b(); // IR B4\ b3S RAHEIER

graphStatus update_input_desc_b(const TensorDesc& tensorDesc);// iR EHINbIIRATHEAR, BiEShape.
DataType. Format&(s8
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DYNAMIC_INPUT

OUTPUT

EMEISEFMNEERINGE, BIEREFRAREXED, BATelEISHEA.
BEEFH NN A,

fBian, EMEFHIESEAD, BEFRAIFHIEIEZRE A TensorType{DT_FLOAT},
AIAFADYNAMIC_INPUT(d, TensorType{DT_FLOAT}H#:[, IMAEFHIRIZIMNRK
e, BahERLATEXEO:

_THIS_TYPE& create_dynamic_input_d(unsigned int num); // SIZZNZIMAd, BEIEnumMNEAN, FEIEX NG
ANIBEFREEA
_THIS_TYPE &create_dynamic_input_byindex_d(unsigned int num, size_t index) //8IZEEI&MAd, EiEnum{
BN, BAZIRS|AindexfIfIE, Fcreate_dynamic_input_dAEEERI{ER
TensorDesc get_dynamic_input_desc_d(unsigned int index);// IREIEHZSEANdSBindex MR, E#EShape.
DataType. Format& {58

graphStatus update_dynamic_input_desc_d(unsigned int index, const TensorDesc& tensorDesc);// BE#halS4a
AdBYEEindex MEAR
_THIS_TYPE& set_dynamic_input_d(unsigned int dstindex, Operator &v); // i2EifAdHIEdstindex MANSE
FURVAIRS 0MEEFEERXR, REEFURES

_THIS_TYPE& set_dynamic_input_d(unsigned int dstindex, Operator &v, const string &srcName); / [18ENZS
BARIZEdstindex MIASEFIRVANE HsrcName FRIERX R, REEFURAS

_THIS_TYPE& set_dynamic_input_d(unsigned int dstindex, Operator &v, const char *srcName); / /18ERIZEH
ANdRYZEdstindex MAN SEFIIRVETH HsreName FEERX R, REIEFURAS

EREFELESRIE, EEJJEEJZ%?EBU&E’J*E?&&D FRPIREE Fiataa
. IRENEFaaEd . RESFHHAYEA

fBian, EMEFidly, BEFRHZIFEIES ﬁ:jjTensorType{DT FLOAT}, AEMA
OUTPUT(y, TensorType{DT_FLOAT}HEO, ;FMEFmEMING, BaEMLATE
xEO

static const string name_out_y();// IREiGHAIBZFR, BI “y”

TensorDesc get_output_desc_y();// ix[El4gHy R R AR

graphStatus update_output_desc_y(const TensorDesc& tensorDesc); // & By R AR, EiEShape.
DataType. Format&(EE

DYNAMIC_OUTPUT

IS E AL ERRINE, BalEMSEFmbrExEd, SERTelEs
| u%%?imﬂjﬁ’ﬂj}" VHIAE o

flan, SFMaSE TR, SFHESIFAIEIESER HTensorType{DT_FLOAT}, &
iEFADYNAMIC_OUTPUT(d, TensorType{DT_FLOATH [, Iz EFimHIn
f&, BatERLATEXED

_THIS_TYPE& create_dynamic_output_d(unsigned int num); // SliZ&I7SHHd, BiFnum Mgt

TensorDesc get_dynamic_output_desc_d(unsigned int index);// R[EIzIZHIHdSEindexMEIR, E¥EShape.
DataType. Format& {58

graphStatus update_dynamic_output_desc_d(unsigned int index, const TensorDesc& tensorDesc);// BHoNZS
i daSEindex MR

REQUIRED_ATTR

EMEFREMEAING, BIVEREFREIERI3TXIINED, BATFREUBIERIEIR. FREY
BHAE. RERMERIE.

BEn, EMEEIAINt64 thYEEmode, AIEFEREQUIRED _ATTR(mode, Int)#E[1,
IMEFEMMRIE, SEmIE/RINTEO:

static const string name_attr_mode(); // JREIEHHIZFR, B “mode”
static const void name_attr_mode(AscendString &attr_name);// HESIXEUEHERIZTR, BI “mode”
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ATTR

GRAPH

Oplnt get_attr_mode() const; // iRElmode/@itH{&, OplntBlint64_t

_THIS_TYPE& set_attr_mode(const OpInt& v); // iREmode/BItHNE, REIEFIIRAS

EMEFEMEAINE, BiVEREFREIEAI3MXIINED, BATFREUBIEAIEIR. IREX
BHE. RERMERIE.

THELGEMSEE int6d_thIEME . S AInt64_tFIRFIMAS AA, RIEFTERINE
FREMEO:

e FEATTR(mode, Int, 1)1ZO, FAEMEMode, EHEZEEIAINt64_t, EHAMES
1,

IR, BalEmMIATEO:

static const string name_attr_mode(); // IREIEEAIZFR, BI “mode”

static const void name_attr_mode(AscendString &attr_name);// HES3XEVEHAIZFR, B “mode”
Oplnt get_attr_mode() const; // iR[Elmode/EItH9{E, OplntBlint64_t

_THIS_TYPE& set_attr_mode(const OpInt& v); // i8&Emode/BItHIE, REIEFIIRAS

e FRATTR(pad, Listint, {0, 0, 0, O})¥&EO, FMEtEpad, BIHZREAINt64_tF]
%5 %‘kiA{E?g{OIOIOIO}O

EMEMRINGE, BahEkLATEO:

static const string name_attr_pad(); // IR[EIEEAIZFR, B “pad”

static const void name_attr_pad(AscendString &attr_name);// HESIXEUBHERIZTR, BP “pad”
OplListint get_attr_pad() const; ; // iIR[ElEEpadiIfE, OplListintElvector<int64_t>
_THIS_TYPER set_attr_pad(const OpListint& v); // & B/EtEpadidfE, BEIEFTREAS

TELGEMSEE Astring@iEim=/00, R ERREFEMtEO:

AFATTR(data_format, String, "NHWC") 2z, FM/EtEdata_format, EHEEE)
string,

static const string name_attr_data_format(); // iIREIEBHEHIZFR, BD “data_format”

static const void name_attr_data_format(AscendString &attr_name);// HSIKEUSHERIZFR, BN
“data_format”

OpString get_attr_data_format() const; // iR[Eldata_format/@4#H9E, OpStringRistring

graphStatus get_attr_data_format(AscendString &val);//HZiR[aldata_format/EHEAIE

_THIS_TYPE& set_attr_data_format(const string& v); // & &Edata_formatEHHIE, IREIEFHIREAS

_THIS_TYPE& set_attr_data_format(const char* v); // 2 E&data_formatB4H(E, BREIEFUREAS

AMEFFEESMRINE, BAEREFFEREXED, BRREETFERS
. RNEFFERER. REFEFFERIHEIR.

fﬂ!;g;ﬂﬂ%??y, AEAAGRAPH(y)1EO, FMEFFEMING, BaIEmIAT
BxiEO:

static const string name_graph_y();// IREHRIZFR, BN
SubgraphBuilder get_subgraph_builder_y() const;// L@?Eyiﬂﬁjﬁﬂ’f’@@@%ﬂ(iﬂ%

_THIS_TYPE &set_subgraph_builder_y(const SubgraphBuilder &v);// & & FEly 3 M AIHIZR R ETTR
Graph get_subgraph_y() const;// $REXFEly3IRAdgraphid5

n ”»

DYNAMIC_GRAPH

IS EFFEIEERINGE, EE)JEEEE)M%??E‘J*E?&%IZI, BIERTEIE
SFE. RESEFFERIXINER

Fan, FEMESEFFEbranches, AJiEHDYNAMIC_GRAPH(branches)iE[, iF
M SEFFERRINGE, BotdEmATHEXEO:
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_THIS_TYPE& create_dynamic_subgraph_branches(unsigned int num); // SIZz1&FEbranches, &iEnum4
FE

SubgraphBuilder get_dynamic_subgraph_builder_branches(unsigned int index) ;// IREIEI&FEISEindex ™
FEMIZEREIIR

Graph get_dynamic_subgraph_branches(unsigned int index) ;// IREIEI&EFEFindex N FEIRTSH
_THIS_TYPE &set_dynamic_subgraph_builder_branches(unsigned int index,const SubgraphBuilder &v);// & &
N FElbranchesfygBindex N FERIERENTR

9.3.3 InferShape #%[]

9.3.3.1 IMPLEMT_INFERFUNC

EREIRE

ERERE

2R HE

SRR

HESFAInferShaperRi#l .

ZEHIENRIOpType i FOperatorEREH KN FE, SBEMEMR—IEE LT
ZERIXISRop, AILMERFZERIRRREGAEGMNG HIEAT L, Nim#iT
InferShapef9sZi .

HFOpTypeiRad i RAYFSLopHIRL RERELLN T

e op.set_input_x(Operator &v, const string &srcName) : &ML HE FvAYHEH
srcNameiR & N HEIEFAYHIAX.

e op.get_input_desc_x(): REUZEFRIMNAEMERAER, REIXISR ATensorDesc
E- it
op.update_input_desc_x(const TensorDesc& tensorDesc): i AxHIEIA(S
B, 8fFshape. datatypeSformat,

e op.get_output_desc_y(): FRENZBEFRVEHYRIERAES, IR[EXISKTensorDesc
A,

e op.update_output_desc_y(const TensorDesc& tensorDesc): EFriaiHyaIHIR(S
B, B#Eshape. datatypeSformat,

e op.get_attr_attr7(AscendString &val): IRENEF/EHattr1g%Eval,

IMPLEMT_INFERFUNC(op_name, func_name)

To
SHZ BN/ 227
op_name TN BRI,
func_name TIAN InferShapeR#Z, BFRBEEN.
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9.3.3.2 IMPLEMT_COMMON_INFERFUNC

EREINEE
HEEHFHICommon_InferShapelRiEL .
59.3.3.1 IMPLEMT_INFERFUNCRIX 52, UEEREIBERMAI— 2B 90perator
ZERIXISRop, ATEEIEAA9.4.3 OperatordEizi# TInferShapelISLH ., &
InferShape5iZEBEBAMY, TIHS/NEFNRESCIIER, oEFELEOTH,
BRI REY
IMPLEMT_COMMON_INFERFUNC(func_name)
£9RH AR
To
SR
S BN/ U
func_name TP InferShapeR#{Z, HFPBEENX .
R[EE
To

9.3.3.3 INFER_FUNC_REG

ERETIRE
FEMEFAIInferShapeE#

RREREY
INFER_FUNC_REG(op_name, x)
ZEH NS EENAAINFER_VERIFY_FUNC(op_name, x), INFER_VERIFY_FUNCE
#HHfop_name IEFHIZERY, xF9#8MINFER_FUNC_REG (op_namex) H “x” B9
BEto

295K EA
Tco
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SRR

) =

SHE BN/t ik
op_name TP =it
X TN InferShapeR%{#2, #19.3.3.1
IMPLEMT_INFERFUNCHYInferShape R #:3
wmIF—E.
To

9.3.3.4 COMMONL_INFER_FUNC_REG

FREIIRE

EREREY

2RI EE

SRR

) =

FEMEFIInferShapeE#

59.3.3.3 INFER_FUNC_REGHIX 52, LEREGEMAIINferShapekiEi NS Hoperator
EEMIEFZE, EOTF2EFHAR—MnferShape&#l

COMMON_INFER_FUNC_REG(op_name, x)

Z R AR ESBshEABCOMMON_INFER_VERIFY_FUNC(X),
COMMON_INFER_VERIFY_FUNC(x) ER& e HIx9iEm
COMMON_INFER_FUNC_REG(op_name, x)& “x” R95%t.

To
SHE BAEE | R
op_name BN BFERE,
X BN InferShapeR#§5, #19.3.3.2
IMPLEMT_COMMON_INFERFUNCHY
InferShapeRE A FRIF—H o
To
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9.3.3.5 ELMTWISE_INFER_SHAPEANDTYPE

EREIhEE
EEATERHETTE, HEFAEEFFEInferShapeF# . ZHEHETF M N\AIshapeF!
dtype, k&t AIshapeFdtype,
Blan, tAshapes (1,2,3,4) , dtypefsfloat, MiZZEEIREEFAIE Hshape)s
(1,234) , #HtdtypeHfloat,
EREU=EY
ELMTWISE_INFER_SHAPEANDTYPE(in_name, out_name)
£JR154R8
To
SHUHAA
SHZ BN/ 0%
in_name TP BHFHEN,
out_name ETPN = T o
REHE
WATREINEN M
VA RAI

COMMON_INFER_FUNC_REG(DiagD, ELMTWISE_INFER_SHAPEANDTYPE("assist", "y"));

9.3.3.6 BROADCAST_INFER

EREINRE
RMAEREE, HEFFEEFLInferShape B, ZREETF 2 MG
shape, REHitHEAIshape, ZARR 2R Eshape, KigEdtype,
o WNFR2MEINBIshape—El, S&HARIshapeigEifitishape,
o MR 2MNEINRIshapeR~—3, £i%kBBbroadcastiISRAg, B2 Mg AshapelIFt
&,
EbanimAshapen 5l (1,2,3,4) # (3,1,34) , NizasRE&E 6L shape
7 (3234),
EREUREY

BROADCAST _INFER(in1_name, in2_name, out_name)
ZERE = BrIEARIN TR
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graphStatus BroadCastInfer(const function<vector<int64_t>()> &get_in1_shape,
const function<vector<int64_t>()> &get_in2_shape, const function<void(const
vector<int64_t> &y_shape)> &set_out_shape);

2JTRiEE

Tco
SR
2B BN/ i)
in1_name TP BFE— MBI
in2_name TP BFEZIMEIN
out_name TN BFHEH,
RENE
HATERINE R
ARG
IMPLEMT_INFERFUNC(RightShift, RightShiftinfer) {
DataType type = op.GetlnputDesc("x").GetDataType();
SET_OUTPUT_TYPE(op, "z", type);
return BROADCAST_INFER("X", "y", "z") (op);
}
9.3.4 Verify %[

9.3.4.1 IMPLEMT VERIFIER
EREIhEE
HESFHIVerifyRE] .

IMPLEMT_VERIFIER(op_name, func_name)

2R AH

To
SEUHAA
2HZ BMN/EH iR
op_name TP =it
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S¥ 3 BAN/EH )L
func_name TN VerifylB#2, ARPBENX .
IREHE
o
9.3.4.2 VERIFY_FUNC_REG
EREIThEE
EMREFHIVerifyRE] .
EREREY
VERIFY_FUNC_REG(op_name, X)
£95RI5 AR
o
S#I5B8
2¥ 2 BN/ )%
op_name PN =it
X BN Verify &, #19.3.4.1
IMPLEMT_VERIFIEREYVerify BRI Z 1R
—
REHE
o

9.3.5 InferFormat [

9.3.5.1 IMPLEMT_INFERFORMAT_FUNC

ERETIRE

FEEFMinferFormatiRE .

IMPLEMT_INFERFORMAT_FUNC(op_name, func_name)
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2R

To
SEUHAA
SHZ BN/ ik
op_name TN BRI,
func_name =TI inferFormatiR3, BREEN .
R[EHE
To

9.3.5.2 INFER_FORMAT_FUNC_REG

EREThEE
FEEFEYInferFormatsCif
GESTEZEERYShape 5DtypelESRIE 2 BIEARA—XZEERInferFormat, FEEHEHD
ARSI EFBInferFormatiREl . MNREFZE T MInferFormatiRiEl, GEIG{ER
ARIES RS, Bl AYFormatZFEF i AAIFormat,
#define INFER_FORMAT_FUNC_REG(op_name, x) \
__INFER_FORMAT_FUNC_REG_IMPL__(op_name,
INFER_FORMAT_FUNC(op_name, x), _ COUNTER_)
SEUHAA
SHZ BN/ | ik
op_name TP =it
X BN inferFormatR3, £/
IMPLEMT _INFERFORMAT _FUNCHHS
func_name
REHE
7
£9SRFNPR &SRR
7
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SIS R

NA
BPRE
B R BIFIHEX API

INFER_FORMAT_FUNC_REG(Transpose, TransposelnferFormat);

9.3.6 InferenceContext &

9.3.6.1 InferenceContext {1 R EFNITHAREL

ER¥ITNRE

SEREA

)

SELE

2)Ri5HA

InferenceContextXJ SR AIHEIS R EFIHTHI R EL o

~InferenceContext() = default;

InferenceContext(const InferenceContext &context) = delete;

InferenceContext(const InferenceContext &&context) = delete;

InferenceContext &operator=(const InferenceContext &context) = delete;

InferenceContext &operator=(const InferenceContext &&context) = delete

2HZ BMA/EL | R
context BN InferenceContextAZs, H¥IAA(ER.

InferenceContextfaig R EUR ] InferenceContextZEBIAINTSR o

To
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9.3.6.2 SetinputHandleShapesAndTypes

ERENRE
EHE F TR, RESETFHATRAIShapeAndType,
void SetInputHandleShapesAndTypes(std::vector<std::vector<ShapeAndType>>
&&shapes_and_types)
SHI5A
S8 BN/ R
shapes_and_types A BFRNTIRRY
ShapeAndType,
R [EE
Tco
FEWE
To
£95Ri5EA
Tco

9.3.6.3 SetOutputHandleShapesAndTypes

RRETNRE
R E TR, REBTHHAREIShapeAndType.
RRRE

void SetOutputHandleShapesAndTypes(const
std::vector<std::vector<ShapeAndType>> &shapes_and_types)

void
SetOutputHandleShapesAndTypes(std::vector<std::vector<ShapeAndType>>
&&shapes_and_types)
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S A
BB BN /HEh A
shapes_and_types TP B R
ShapeAndType,
R[EE
Tco
FEWE
Tco
£J5RiEA
To
9.3.6.4 GetinputHandleShapesAndTypes
ERELTIRE
TEHEE R, SRENEFim A\ T1RAIShapeAndType.,
EREREY
const std::vector<std::vector<ShapeAndType>>
&GetinputHandleShapesAndTypes() const
SRR
To
RENE
BB S A
const BFRNTIRRY
std::vector<std::vect | ShapeAndType,
or<ShapeAndType
>>&
FELWE
Tco
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£Y5Ri5EA
T

9.3.6.5 GetOutputHandleShapesAndTypes

EREINRE
AR F X, SRINEFRiL ARAYShapeAndType.
BREREY
const std::vector<std::vector<ShapeAndType>>
&GetOutputHandleShapesAndTypes() const
SRR
Tco
RENE
SHE -1t fEiA
const BFHHAIRRY
std::vector<std:vect | ShapeAndType,
or<ShapeAndType
>>&
FELE
Tco
ZJ5Ri5iHH
Tco

9.3.6.6 SetMarks

EREINRE
ERRRB TN L FXH, RERIRREFHIRC.
BRI

A
HRESEA stringiUZ O RERA SRS, BINEREIRESEE9IFstringhYZO

void SetMarks(const std::vector<std::string> &marks)
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SHREE

)

REGE

2RI HE

void SetMarks(const std::vector<AscendString> &marks)

SHZ B /wid g

marks TP RREEEFRIRC
¥
To
To

9.3.6.7 GetMarks

ERETIRE

EREREY

SR

R[EE

ERFRE AR LT H, REBSEREFRIFRC.

A

HRESEA stringUZ O RERA SRS, BINEREIESEE9IFstringhYZO

const std::vector<std::string> &GetMarks() const

void GetMarks(std::vector<AscendString> &marks) const

o
SHZ it A
const REREFAIFRIC
std::vector<std::stri
ng>ShapeAndType
>>&
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SRR

o
L3RR

o

9.3.6.8 Create

EREIINEE
AERFEESFHENETP, SIEFEEFIIETXEUR,
static std::unique_ptr<inferenceContext> Create(
void *resource_context_mgr = nullptr
)
SR
SHZ BN/ P
resource_context_mgr N Resource ContextE=TE28455T .
SessionBlEEIHRS#IIALLLTE
£, HinfershapetEZEBE e
N, ZEapEHARElsession,
R[EE
27 it A
std:unique_ptr<iInf | RIEEBFEEER L TIXT
erenceContext>Sha | &,
peAndType>>&
SELE
o
£95R15BH
o
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9.3.6.9 GetResourceContext

ERELTIRE
I RIFEARRkeyRIRENXT M AVRIE L FXHR .
ERERE
ResourceContext *GetResourceContext(const ge::AscendString &key)
SH5A
SHE 1)Lt R
key B RENE—IRR . BREXEF
infershape REIEE
R [EE
BHE E- i R
- ResourceContext * | HR LXK,
HitE X, RiFEEEFAILL
BEFUIHE.
struct ResourceContext { virtual
~ResourceContext() {}};
RAFREZFEEXER, W
shape. datatypeZ.,
£J5Ri%EA

£(#F9.3.6.8 Create};zI:I@IJ@lnferenceContextEﬁHﬁ)\resou rce contextEE1EseHg

t, MWiziEOiRE=

gtt, BEUtEREIREEZRIFE

9.3.6.10 SetResourceContext

EREITIRE

FFRRJgkeyRIRIR, IRERIRL TR, ARARFELTYE
ttEO—ARMAEE

RREREY

kAl

eI,

BRRIREREFEM, Wstack pushE

graphStatus SetResourceContext(const ge::AscendString &key,
ResourceContext *resource_context)
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#1588
SHZ BN/ A
key TP RIEE—IRIR
resource_context TP TELETMXI%RIgET, A2l
9.3.6.9 GetResourceContext}s
Aa9RENE.
IR[EHE

graphStatus: GRAPH_SUCCESS, ft3mLl1; GRAPH_FAILED, XM,

2R HE

£ (#FH9.3.6.8 CreateiZz[tl#ZInferenceContextATHR{E A resource contextETES21E
£, MhiZEOIREILK

9.3.6.11 RegisterReliedOnResourceKey

ERELTIRE
EMRERAVRR -
—AREIEERINE FAMA, Mstack pop. FEEXERE FHYshapelkiiZREF, BAH
Iz EMHRERY RN
ERFEBEFshapeTH AL IZRBBFHERIES
graphStatus RegisterReliedOnResourceKey(const ge::AscendString &key)
SH5A
SHE 1)Lt R
key TP RIRAYE—IRIR
REE
graphStatus: GRAPH_SUCCESS, ftZAm¢Il; GRAPH_FAILED, tFREXMK.,
£J5Ri5EA

7
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9.3.6.12 AddChangedResourceKey

EREIRE

PR REY

SRR

R[E{E

2JRiHA

ASEBNRREF (Wstack push ) #ESIEHR, EXIRshapeBT , FAZED
EAIRESR o

HESRKIER AR Rkey, ARAXINIEEF (4lstack pop ) HEFIES

graphStatus AddChangedResourceKey(const ge::AscendString &key)

2HE B /f fik
key WA BRME—IRR

graphStatus: GRAPH_SUCCESS, ftZhkI1; GRAPH_FAILED, {tFREM.,

7

9.3.6.13 GetReliedOnResourceKeys

FREIRE

ERERE

SHIRA

)

—RREEZRIEA
AEERIEIEBEFIESE, TLUERZEOREURERAYRIRIRR .

const std::set<ge::AscendString>& GetReliedOnResourceKeys() const

7
BHE it ik
- std:set<ge:Ascend | KERAORIBARRES
String>
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£Y5Ri5EA
%

9.3.6.14 GetChangedResourceKeys

BREINRE
—AREREZSRAMA .
FEEREXRBEFIESE, TLIERIZEOREZ LRI RIFIRR .
EREREY
const std::set<ge::AscendString>& GetChangedResourceKeys() const
SHI5EA
7
RENE
BHB S A
std::set<ge:Ascend | BRMHHIRRINRES
String>
£95Ri%EA
7

9.3.6.15 ClearChangedResourceKeys

ERELTIRE
—RGEEZRIAR .
ST TR FEMAEESZE, FEAMAZEOJRInference_contextsh{RIFHY
T TRIRIEIRA
ERELREY
void ClearChangedResourceKeys()
SRR
7
R[ElE
7
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AIESTL]
7
9.3.7 ShapeAndType &
9.3.7.1 ShapeAndType & REFINTHIRE
ERELTIRE
ShapeAndTypet@i& R EFNHTHIREL o
ShapeAndType();
~ShapeAndType();
ShapeAndType(const Shape &shape, DataType dataType)
SHI5A
BHE N/t fEiA
shape A TR ERIshape,
dataType TP FEi&EMdataType,
R[ElE
ShapeAndTypefiEE& £ ElShapeAndType 2 BUAIRT SR
FEWGE
Tco
£J5R15 A
Tco
9.3.7.2 SetShape
ERENRE
12 & ShapeAndTypeZfishape.,
void SetShape(const Shape &shape)
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SRR

e e YA ifa] HEid
shape TP R ERIB¥Rshape
RENE
To
FELE
Tco
£J5Ri%BH
Tco
9.3.7.3 GetShape
BREINRE
$REXShapeAndType3fishape.,
EREUREY
const Shape &GetShape() const
SHRAA
To
REE
BHE i) R
const Shape& ShapeAndTypeXJg#fShape
SELE
Tco
£JRi%BH
Tco
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9.3.7.4 SetType

ERELTIRE
& &ShapeAndTypezEfidata type,
BRENREY
void SetType(DataType dataType)
SHI5P
SHE N/ i1
dataType ETPN iR BB #rdata type
R[EE
Tco
SFEAE
Tco
295K EA
Tco

9.3.7.5 GetDataType

ERELTIRE
$REXShapeAndTypeZEHIEIIESEEY,
RREREY
DataType GetDataType() const
SH5A
Tco
R[EE
SHB - S fEiA
- DataType ShapeAndTypeXd&RHfJData
type
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SRR

o
ESESLL

o

9.3.8 NERE O

9.3.8.1 OperatorFactory 3

9.3.8.1.1 CreateOperator

EREITNRE
ETFEFEMIEFLERNE FIRLH,
ikl
HUREB A stringAE I RERARIET , EBNERHIEEE9FstringfYZ 0.
static Operator CreateOperator(const std::string &operator_name, const
std::string &operator_type)
static Operator CreateOperator(const char *operator_name, const char
*operator_type);
SR
SHA N/ )%
operator_name BN BFER
operator_type N i)
IR[EHE
SHA S R
- string BFIRLH,
AIEInL]
Tco
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9.3.8.1.2 GetOpsTypelist

ERELTIRE
IRINRFSTHFHIFT B R FLETIR,
EREREY
k1|
HEER JustringhUE AR LERA RS, BEREYEZEEHAEstringhYEO .
static graphStatus GetOpsTypelList(std::vector<std::string> &all_ops)
static graphStatus GetOpsTypelList(std::vector<AscendString> &all_ops);
SRR
SHZ )L )%
all_ops e BRI,
R[ElE
BB i A
graphStatus e SUCCESS: #HU4TREIN.
e FAILED: {75 .
2J5R15 A

o
9.3.8.1.3 IsExistOp

ERETNRE
BIRENE T RUEERS.
R ERE

A
HRESER stringRUZ O RERA SRS, BINEREIESEE93FstringhYZ0

static bool IsExistOp(const string &operator_type)
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static bool IsExistOp(const char *operator_type);

S5

B¥ 7 BIN/fid e

operator_type TP BFEE,
R[EE

257 -3t A

bool o true: FEILEF,
o false: AEFHELET,

£95R15AH

To

9.3.8.2 OperatorCreatorRegister 2

9.3.8.2.1 OperatorCreatorRegister it EFITHEREL

ERENRE
OperatorCreatorRegistertai& R EFIHT DR E] o
RS
k1|
HRER JostringhUE AR ERA SRR, BEREYEZEEH3EstringhYEO .
OperatorCreatorRegister (const string &operatorType, OpCreator const
&opCreator);
static Operator CreateOperator(const char *operator_name, const char
*operator_type);
~ OperatorCreatorRegister()
SRR
SHHE BN/ R
operatorType A BFEE,
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BHE BN /fih ik
opCreator PN BFISERE

IR[EHE

OperatorCreatorRegisterfai& &R [E]OperatorCreatorRegistersEBIAYNT R
£JRi%EH

BFEMHED, EM—EFERR, WEOREMSUESIE, —RIABAREFAR

EEEER.

9.3.8.3 InferShapeFuncRegister &

9.3.8.3.1 InferShapeFuncRegister {3i& R EFITHIREL

EREINRE
InferShapeFuncRegistertais BB EFIHTHEREL
A
HIREB stringhIE O RERARIES , EEREUEZEE93EstringhZ0
InferShapeFuncRegister (const std::string &operatorType, InferShapeFunc
inferShapeFunc);
InferShapeFuncRegister(const char *operator_type, const InferShapeFunc
&infer_shape_func);
~ InferShapeFuncRegister()
SH5EA
SHB BN/ )4
operatorType TP B,
inferShapeFunc TP B Finfershape#] .
R[EE

InferShapeFuncRegistert@i& R £ [ElInferShapeFuncRegistersEBIAIRT R
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£Y5Ri5EA

BFinfershapeFRECEMEN, IEOKEMNHESIH, —RABFHEFAREESRE
E)2E

9.3.8.4 InferFormatFuncRegister 3

9.3.8.4.1 InferFormatFuncRegister {31 REFITHIREL

ERELTIRE
InferFormatFuncRegistertai&E R EFIATHIRES
A
FHRER JustringhiUE AR ERA RS, SiEREIEZEEHAEstringhYEO .
InferFormatFuncRegister(const std::string &operatorType, InferFormatFunc
inferFormatFunc);
InferFormatFuncRegister(const char *operator_type, const InferFormatFunc
&infer_format_func);
~InferFormatFuncRegister()
SRR
2HE 1)L Tt 2123
operatorType BN 878,
InferFormatFunc I HFInferFormateR#] .
R [ElE
InferFormatFuncRegistertgi& R #FHR [E]InferFormatFuncRegistersSBIAIITER
2J5R158A

;E'“?InferFormatlZl%b‘IﬂﬂI%D , LEEOWEMSUESIA, —RFABREFFAEER
ZR

9.3.8.5 VerifyFuncRegister 3

SASRRAS 01 (2023-03-17) WA © ERFRABIRAE 179



CANN
Al CPU BREMBFHAIERE (FFHE) 9 EOSE

9.3.8.5.1 VerifyFuncRegister 13i& R EFITHI R £

ERELTIRE
VerifyFuncRegistertais R EFNTHE R EL o
ik
HIRER JustringhUE AR LERA RS, SiEREIEZEEHAEstringhYEO .,
VerifyFuncRegister (const std::string &operatorType, VerifyFunc verifyFunc);
VerifyFuncRegister(const char *operator_type, const VerifyFunc &verify_func);
~ VerifyFuncRegister()
SHI5A
SHA )N T R
operatorType A BFEI,
verifyFunc A B verify &,
RENE
VerifyFuncRegistert@is R R EVerifyFuncRegistersSBIAIRT R
£95R1ER
HFverifyFunclREGEMEO, EOWEMLSHSIHE, —RAIABEEFAREER
AR,
9.4 operator API

9.4.1 {7t

A EBEHIAOperatortB*iEN, ErILAECANNIG LS FERE TR
“include/graph” R TEEXINIZORISLIE,

EO5E SRR
AscendString2s ascend_string.h
Operatorzs operator.h
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#EO5E LR
TensorzE tensor.h
TensorDesc3s tensorh
Shape3& tensor.h
AttrValueZk attr_value.h
HHERBIRIEME types.h

9.4.2 AscendString 3£

9.4.2.1 AscendString #Ji&REFNHTIIREL

BREThEE
AscendString() = default;
~AscendString() = default;
explicit AscendString(const char* name);
SR
287 BIN/Ht R
name TP FRHBER,
REE
AscendStringtaiE R LR [E]AscendStringZEBIAIRT R
FELE
o
£95R15AH
o

9.4.2.2 GetString

RRETNRE
RENF Rt
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RRERE

const char* GetString() const

2R HE

%
S¥URAA
%
IR[EHE
2HE il T3
char FRFERL,
9.4.2.3 XERFE=H

S3FAscendStringSIRA/NLERANERZR ( HlilmapiEEaaIkeytiTHEF ) , &
WEHIATREMER,

bool operator<(const AscendString& d) const;
bool operator>(const AscendString& d) const;
bool operator<=(const AscendString& d) const;
bool operator>=(const AscendString& d) const;
bool operator==(const AscendString& d) const;
bool operator!=(const AscendString& d) const;

9.4.3 Operator 3£

9.4.3.1 Operator &R EFNTHEREL
B Thae
OperatorfFiE R EFIMTHIERIEL

A
HEER AstringfYZOEERARIET, BINEREIESEE9IFstringhYzO

Operator();
explicit Operator(const string& type)
explicit Operator(const char *type);

explicit Operator(const string& name, const string& type)
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SR

AR5 EA

9.4.3.2 AddControlinput

EREIIRE

B

SRR

R [E{E

Operator(const ge::AscendString &name, const ge::AscendString &type);

Operator(const char *name, const char *type);

virtual ~Operator()

SH3= BIN/fid A
type HIN A,
name HIN BFEWR,

OperatorfaiE R EHR[B]Operator 2 BUAIITR .

o

AINEFRYESNIL, EFBBERREREHEFRIHRITIRF .

Operator& AddControlinput(const Operator& src_oprt)

SHZ BIN/fd iR

src_oprt TP EHIOX NAYEEF

SHZ i) R
Operator& =R SUE¥N=
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SRR

o
£95Ri5EH

o

9.4.3.3 BreakConnect

BREINRE
rHEFESm— 1 8FZENMEEEXR, RIS F5S T 1TE8FZ2EN
FhrEiEExR,
EREREY
void BreakConnect() const
S5
o
REE
o
BREQE
o
£95R15AH
o

9.4.3.4 IsEmpty

RRZATORE

¥¥FoperatortIREE 12, R,
RREREY

bool IsEmpty() const
SR

To
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IR[EHE
P e i) R
const e True: JE=
e False: AZ
FELE
To
£9TRi%BH
To

9.4.3.5 InferShapeAndType

BRELThRE
#SOperatorfgihiAYshapefDataType,
X FDataTypeHIEEEMIEN, 1520119.4.8.2 DataType,
RRERE
graphStatus InferShapeAndType()
SHUHEA
To
IREHE
P e E- i) R
graphStatus ST, IR[E]
GRAPH_SUCCESS, &N, ix[5]
GRAPH_FAILED
FELWE
To
295K EA
Tco
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9.4.3.6 GetAttr

EREIRE

RIEE IR FRIRES AR IE(E -

A
YRR AstringfYZ O EERARIET, BINEREIESRE9IFstringhYEz0

graphStatus GetAttr(const string& name, int64_t& attr_value) const;
graphStatus GetAttr(const char *name, int64_t &attr_value) const;
graphStatus GetAttr(const string& name, int32_t& attr_value) const;
graphStatus GetAttr(const char *name, int32_t &attr_value) const;
graphStatus GetAttr(const string& name, uint32_t& attr_value) const;
graphStatus GetAttr(const char *name, uint32_t &attr_value) const;

graphStatus GetAttr(const string& name, std::vector<int64_t>& attr_value)
const;

graphStatus GetAttr(const char *name, std::vector<int64_t> &attr_value)
const;

graphStatus GetAttr(const string& name, std::vector<int32_t>& attr_value)
const;

graphStatus GetAttr(const char *name, std::vector<int32_t> &attr_value)
const;

graphStatus GetAttr(const string& name, std::vector<uint32_t>& attr_value)
const;

graphStatus GetAttr(const char *name, std::vector<uint32_t> &attr_value)
const;

graphStatus GetAttr(const string& name, float& attr_value) const;
graphStatus GetAttr(const char *name, float &attr_value) const;

graphStatus GetAttr(const string& name, std::vector<float>& attr_value)
const;

graphStatus GetAttr(const char *name, std::vector<float> &attr_value) const;
graphStatus GetAttr(const string& name, AttrValue& attr_value) const;
graphStatus GetAttr(const char *name, AttrValue &attr_value) const;
graphStatus GetAttr(const string& name, string& attr_value) const;

graphStatus GetAttr(const char *name, AscendString &attr_value) const;
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graphStatus GetAttr(const string& name, std::vector<string>& attr_value)
const;

graphStatus GetAttr(const char *name, std::vector<AscendString>
&attr_values) const;

graphStatus GetAttr(const string& name, bool& attr_value) const;
graphStatus GetAttr(const char *name, bool &attr_value) const;

graphStatus GetAttr(const string& name, std::vector<bool>& attr_value)
const;

graphStatus GetAttr(const char *name, std::vector<bool> &attr_value) const;
graphStatus GetAttr(const string& name, Tensor& attr_value) const;
graphStatus GetAttr(const char *name, Tensor &attr_value) const;

graphStatus GetAttr(const string& name, std::vector<Tensor>& attr_value)
const;

graphStatus GetAttr(const char *name, std::vector<Tensor>& attr_value)
const;

graphStatus GetAttr(const string& name, OpBytes& attr_value) const;
graphStatus GetAttr(const char *name, OpBytes &attr_value) const;

graphStatus GetAttr(const string& name, std::vector<std::vector<int64_t>>&
attr_value) const;

graphStatus GetAttr(const char *name, std::vector<std::vector<int64_t>>
&attr_value) const;

graphStatus GetAttr(const string& name, std::vector<ge::DataType>&
attr_value) const;

graphStatus GetAttr(const char *name, std::vector<ge::DataType>
&attr_value) const;

graphStatus GetAttr(const string& name, ge::DataType& attr_value) const;
graphStatus GetAttr(const char *name, ge::DataType &attr_value) const;

graphStatus GetAttr(const string& name, std::vector<ge::NamedAttrs>&
attr_value) const;

graphStatus GetAttr(const char *name, std::vector<ge::NamedAttrs>
&attr_value) const;

graphStatus GetAttr(const string& name, ge::NamedAttrs& attr_value)
const;

graphStatus GetAttr(const char *name, ge::NamedAttrs &attr_value) const;
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SRR

SR Nt fEik

name BN BHEBR

attr_value i IR[EIA%Int64_tFRRAVEEBIEREM(E,

attr_value i IR[EIRYINt32_tFRRHVEERIER EM(E,

attr_value i IREIRuint32_tFRAIEEBIREEM(E,

attr_value it IR[EIHIvector<int64_t>FRRAVEEELF| KL
BE,

attr_value e ifaw IR [EEYvector<int32_t>FRAYEEELGI| KA
BtE.

attr_value - IR[ElAYvector<uint32_t>3ERAVEERIZI| K
BEME.

attr_value e nfan IREIRYFERRERIEIE.

attr_value it IREIRYZERFIREZRNEMEE,

attr_value ot IR[ERJAttrValueSEBURIEIHE

attr_value it IR EIRYR/REERIEILE.

attr_value Wit IR EIRYR/RIIRERNEMEE.

attr_value it IR EINFRFEREERIEILE.

attr_value it REINFRFRIIFRERNEMLE.

attr_value LTl IREHTensorERI B IEE

attr_value Wit REIRTTensorF IREERIEIHE

attr_value Wit REIRBytes, BIFTEHERNEME,
OpBytesB[lvector<uint8_t>,

attr_value e nfan REINEHEIRRIEILE.

attr_value i IR[E]Rvector<vector<int64_t>>FR<HIEERY
—HEPRKTEMEE.

attr_value - 1R[BlAYvector<ge::DataType>Z<AY
DataType¥|ZREEEH(E,

attr_value ot IR[EAIDataTypeRBURIEME(E

attr_value Tt IR[BlAYvector<ge::NamedAttrs>Z<HY
NamedAttrsFI&REEEMHE,

attr_value i IR[EIAINamedAttrsZERIRIE1E(E .

SA%hRA 01 (2023-03-17) WRIXERE © EHRABIRAE] 188



CANN

Al CPU BEXBEFHARIEE (FRE)

9 EOS%E

U

FEAE

AR5 A

BH B S ik
graphStatus HEIXIRname, R[E]
GRAPH_SUCCESS, &BNhR[E]
GRAPH_FAILED
o
To

9.4.3.7 GetAllAttrNamesAndTypes

EREITIRE

EREREY

SEREA

)

IRENZ B FERERIBMRIRFIEIESEE

ikl

HHRESER AstringRUZ O RERA SRS, BINEREIRESEE93FstringhYZ O

const std::map<std::string, std::string> GetAllAttrNamesAndTypes() const

graphStatus GetAllAttrNamesAndTypes(std::map<ge::AscendString,
ge::AscendString> &attr_name_types) const

SHZ HIN/fd P
attr_name_types Hit FrEE 2R ERE,
SH3Z St iR (2%ukE. BBEEES )
graphStatus GRAPH_FAILED: %£;
GRAPH_SUCCESS: RgIf
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SRR

T
ESESLL

o

9.4.3.8 GetDynamiclnputNum

ERENRE
SRENE FAIENInputAYSERR ML
EREREY
ikl
HUREB AstringAE L RERARIES , EBNERHIEEE9FstringfYZO .
int GetDynamiclnputNum(const string& name) const
int GetDynamiclnputNum(const char *name) const
SN
BHB )Lt 1215
name TP BFHINEInputZ .
IR[EHE
SHB S fEiA
- int SCEREISINputA ™ML,
SnamedFix, HEFEFLDE
Inputhd, IR[E]-1,
£J5Ri5iHH

o
9.4.3.9 GetDynamiclnputDesc

EREIIRE

RiEnameflindexfYHSIKENE FEhZSInputAYTensorDesc,
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b3
HUREE AstringBIEOGEIRASRE, BINEREUEEREHIEstringlYZ0 .
TensorDesc GetDynamiclnputDesc(const string& name,uint32_t index) const
TensorDesc GetDynamiclnputDesc(const char *name, uint32_t index) const
SR
BH 7 BIN/Ht iR
name A BFENEInputBIBIR
index TP BFEEINputiRS, w"SM1FE
R[EE
287 -3t iR
TensorDesc $xHYTensorDescpiIl, MhR[EE
Fh&InputdyTensorDesc; ¥%
BN, MUiz[E]TensorDescEAIA
WiERIxR, H, FERE
DataType ADT_FLOAT ( &7
float2£8! ) , Format)y
FORMAT_NCHW ( &=
NCHW ) ,
REAE
To
295k
o
9.4.3.10 GetDynamicOutputNum
BREThEE
SEENE FHIENESOutput AISEFR NS .
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ikl
HIREB stringhIE O RERARIES , EEREEZEE93Estringhyz0
int GetDynamicOutputNum(const string& name) const
int GetDynamicOutputNum(const char *name) const
SHI5IP
SHB N/ iR
name BN BFHIEHZOutputZ .
RENE
BHE E- i R
int SCRREIZSOutputAI N &L,
HnamedE%x, HEEFLHE
OutputhT, IR[E0,
£J5RiEA
To

9.4.3.11 GetDynamicOutputDesc

EREINRE

R#EBnameFNindexfYB SIRENE FmhZ5OutputfTensorDesc

AR

YRR NstringfYZ O EERARIET, BINEREIESEEJ9IFstringhYzO

TensorDesc GetDynamicOutputDesc(const char *name, uint32_t index) const

TensorDesc GetDynamicOutputDesc(const string& name, uint32_t index)

const
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SEURAA

SHZ BIN/fid g

name BN BEFEAOutputlIZ iR

index TP BFHEOUtputiR S, RSMNI1FFA
R[EE

2HZ i) R

TensorDesc $%HBYTensorDescpiIl, MhR[EE

FEIZEOutputiTensorDesc; 5%
BR&EM, NiR[E]TensorDescERIA
mispNtxR, B, FEgE
DataType ADT_FLOAT ( &7
float2£8Y ) , Format)y
FORMAT _NCHW ( &/~
NCHW ) .

FELE

T
eI

o

9.4.3.12 GetDynamicSubgraph

RREINRE
RIEF BRI FEIRE SR E T RSN T
RERE

A
YRR AstringYZ O EERARIET, BINEREIESREJ9IFstringhYZz O

Graph GetDynamicSubgraph(const string &name, uint32_t index) const

Graph GetDynamicSubgraph(const char *name, uint32_t index) const
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SRR

29Ri5EA

SHZ BN/E R

name BN FERE.

index TP R&AFEZRS,
GraphX%,
To
To

9.4.3.13 GetDynamicSubgraphBuilder

EREIIRE

PR REY

SRR

)

RIEFER IR FERS BREEF X NAVEISEA FERIMEZ R IR

ikl

YRR stringUZ O RERARIES, BINEREIESREJ9IFstringhYZO

SubgraphBuilder GetDynamicSubgraphBuilder(const string &name, uint32_t

index) const

SubgraphBuilder GetDynamicSubgraphBuilder(const char *name, uint32_t

index) const

S8 TN T A
name BN FESZ,
index LTl RIBFER/ZRS],

SubgraphBuilder3dR .
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o

9.4.3.14 GetInferenceContext

ERETNEE
RENHFIE FEiBinfershapelESRENXEXER, tLimEFaIshapefl
DataTypelS&.
EREUREY
InferenceContextPtr GetinferenceContext() const
SRR
7
IR[EE
BHE il R
InferenceContextPtr IR[E X EijoperatorfiEE T
3o
InferenceContextPtr2igd
InferenceContextZEA938£THIR!
-
using InferenceContextPtr =
std::shared_ptr<InferenceContext>;
FELE
To
295k
To

9.4.3.15 GetinputConstData

EREIIIRE

NREEEFInputI AT = AAConstTo =, AN AIZIEIRE Const 15 mAYEHE -
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ERENREY
k1|
HHRER JostringhUE AR ERA SRR, BEREYEZEEH3EstringhYEO .
graphStatus GetlnputConstData(const string& dst_name, Tensor& data) const
graphStatus GetlnputConstData(const char *dst_name, Tensor &data) const
S¥IHEA
¥ )L R
dst_name TN BINBIR
data i IR[E]ConstT s AYEETensor
IR[EHE
BHE i fEA
- graphStatus MRIBEEFInputd AT =
ConstTs = BIRENEHERIN, 1R
[EIGRAPH_SUCCESS, &, iR
[B|GRAPH_FAILED,
SELE
To
£J5Ri5AH
To

9.4.3.16 GetInputsSize

RREITIRE

SRENHBIEFInput ™ML,

ERERE

size_t GetlnputsSize() const

SRR
o
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REHE
2HZ g3t ik
size t REIHBIEFInput ™ML

BELE

To
£95R15408

To

9.4.3.17 GetlnputDesc

FREIRE

RIEE FInputZFRekInputZz=5 |FREVE FInputAJTensorDesc.,

ikl

RSB AstringiZ O RERA RIS, BINEREIRSEE9IFstringhYZ M.

TensorDesc GetlnputDesc(const string& name) const;

TensorDesc GetlnputDescByName(const char *name) const;

TensorDesc GetlnputDesc(uint32_t index) const

SRR

SHE BN/

i

name TP

HFInputZiR,
LT EFInputZFRAT, NR[E

TensorDescERMAMDIERING R, Hep, £
i559.4.8.2 DataTypeyDT_FLOAT
( FrfloatzkE! ) , 9.4.8.1 Format)y

FORMAT_NCHW ( FRNCHW ) ,
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B¥ A YA ] fEA
index TN BFInput&s|,
HELEFInputzR5|RS, WiR[E
TensorDescBRIAMFIERINISR, HAp, F
1% 59.4.8.2 DataType IDT_FLOAT
(FRfloatkE! ) , 9.4.8.1
FormatFORMAT _NCHW ( FEx
NCHW ) .
IREHE
B¥ A it fEA
TensorDesc H—FInputAJTensorDesc.,
FELE
Tco
#9535
Tco

9.4.3.18 GetName

ERELTIRE
IRENBEFERo
EREREY
A
FHEER JustringhUE AR LERA RS, SiEREYEZEEHAEstringhYEO .
string GetName() const
graphStatus GetName(ge::AscendString &name) const
S¥REA
SHA )N T 115
name Hi BFER
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IR[EE
SH7 S R
- graphStatus GRAPH_FAILED: ¥
GRAPH_SUCCESS: BgIf

FELIE

T
£Y5Ri5EA

o

9.4.3.19 GetSubgraph

ERELTIRE
IR FESTERINE FRINAYFE
EREREY
A
HRER JostringhUE OB ERA SRR, BEREYEZEEH3EstringhYEO .
Graph GetSubgraph(const string &name) const
Graph GetSubgraph(const char *name) const
SR
BHE ETPAE T e 115
name B FEER,
RENE
Graph3J&.,
FELE
To
2J5R15 A
Tco
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9.4.3.20 GetSubgraphBuilder

ERELTIRE
IR FESTERINE F XN A F ERZAVREI R
EREREY
ikl
HHRER JustringhUE AR ERARIEF, SiEREYEZEEHAEstringhYEO .
SubgraphBuilder GetSubgraphBuilder(const string &name) const
SubgraphBuilder GetSubgraphBuilder(const char *name) const
SHISA
SHE DAL T e fEiA
name BN FEBER,
R[EE
SubgraphBuilderXise
FELWE
Tco
£95Ri%EA
Tco

9.4.3.21 GetSubgraphNamesCount

ERELNRE

RE— M EFHIFENE
EREREY

size_t Operator::GetSubgraphNamesCount() const
S¥RER

To

SASRRAS 01 (2023-03-17) WA © LR ABIRAE 200



CANN

Al CPU BEMEFHAIERE () 9 EOsE
REHE
SHZ it A
size_t REIHEIEFFENE,

BELE

To
£R154A8

To

9.4.3.22 GetSubgraphNames

EREThRE
RE— N EFIFEERIIFR.
EREREY
k1|
HIRER ostringhUEORERARIES, EiEREIESEEHAEstringhYZEO .
std::vector<std::string> GetSubgraphNames() const
graphStatus GetSubgraphNames(std::vector<ge::AscendString> &names)
const
SRR
BB BN /HiH ik
names e REN— 1 EFRIFEIRZRIIZE
R[EE
SHB -] fEA
graphStatus GRAPH_FAILED: %
GRAPH_SUCCESS: I
MAShRAS 01 (2023-03-17) WRINPTE © HERIRARBIRAT) 201




CANN

Al CPU BIEX BT IER (FFHGS) 0 EOS%E
SRR

o
ESESLL

o

9.4.3.23 GetOpType

ERENRE
IRENE R
RREREY
k1|
HIRER astringhUVRORERARIEF, BiEREIEEEHAEstringfYZEO .
string GetOpType() const
graphStatus GetOpType(ge::AscendString &type) const
SHI5P
SHAE BN/ R
type i BFEI,
REE
SHA St A
graphStatus GRAPH_FAILED: £
GRAPH_SUCCESS: B8
SEAE
Tco
2J5R15 A
Tco
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9.4.3.24 GetOutputDesc

ERELTIRE
IRIEEFOutputZFReLOutputz 5 |FREXE FOutputiTensorDesc,
HRER JustringhUE AR ERARIES, SiEREIESEEHAEstringhYEO .
TensorDesc GetOutputDesc(const string& name) const
TensorDesc GetOutputDescByName(const char *name) const
TensorDesc GetOutputDesc(uint32_t index) const
SHUHEA
SHE BN /Ht 3%
name BN B FOutputFiR,
LUTIEFOutputZFRET, IR[E]
TensorDescEBAIAMDIEAIRISR, Hep, £
Ei%E9.4.8.2 DataType uiDT_FLOAT
(FRfloat8! ) , 9.4.8.1 Format/y
FORMAT_NCHW ( Z=/RNCHW ) ,
index TP B FOutputxzs|,
LT EFOutputERs AT, NIRE]
TensorDescENIAMIIEAINISR, HA, F
E£i%H9.4.8.2 DataTypesDT_FLOAT
( FRfloatzE! ) , 9.4.8.1 FormatJy
FORMAT_NCHW ( Z=/RNCHW ) ,
R[EE
B¥ A it A
TensorDesc HFOutputfyTensorDesc,
FEAE
Tco
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£Y5Ri5EA
T

9.4.3.25 GetOutputsSize

B Thee

IRENEFATEOutputlI L.
BRI RS

size_t GetOutputsSize() const
SR

To
R[EE

BHE i) iR
size t REIHFIEFAIOUtput ™ML,

£95R15 B8

o

9.4.3.26 SetAttr

RRELTNRE
BFRIERRIEE.

wE

BFUUSIEZSNEN, INREEE, SFEMERNXREERE, EFEHEZEE

BiE:

o EAU: EETint64_t. uint32_t. int32_tZERIRYEERNE
fsEFSetAttr(const string& name, int64_t attrValue)iZEEEE, LA
GetAttr(const string& name, int32_t& attrValue) . GetAttr(const string&
name, uint32_t& attrValue) BUERY, FAPBRIEREHIRSEERT, RIEEXT
int32_tFuint32_tiE AR 2{RIUEA R T o

o EERIFIE: $ETstdivector<int64_t>. std:ivector<int32_t>.
std::vector<uint32_t>. std:initializer_list<int64_t>&&FKRHIEERIG R EE

o FHE: float

o FhHFIE: std:vector<float>

Ak

e FFFER: string
o FHRFIFE: stduvector<string>
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e 7p/R: bool

o F/REIE: std:vector<bool>

e Tensor: Tensor

e TensordlZk: std:vector<Tensor>

e Bytes: FT5{H, SetAttriZE=ZiEiTOpBytes ( Blvector<uint8_t>) , #0 ( const
uint8_t* data, size_t size ) B RIIFTEUAE

o ={LEUE: UsrQuantizeFactorParams

o AttrValueztE!

o EAFITUETIZEKAY: std:vector<std:vector<int64 t>
e DataType¥|ZR28Y: vector<ge:DataType>

e DataTypezkE!: DataType

e NamedAttrsZ£8): NamedAttrs

o NamedAttrsFlZ&ZEAY: vector<<NamedAttrs>>

A
YRR AstringfYZ O EERARIEF, BINEREIESRE9IFstringhYzO

Operator &SetAttr(const string& name, int64_t attr_value);
Operator &SetAttr(const char *name, int64_t attr_value);
Operator &SetAttr(const string& name, int32_t attr_value);
Operator &SetAttr(const char *name, int32_t attr_value);
Operator &SetAttr(const string& name, uint32_t attr_value);
Operator &SetAttr(const char *name, uint32_t attr_value);

Operator &SetAttr(const string& name, const std::vector<int64_t>&
attr_value);

Operator &SetAttr(const char *name, const std::vector<int64_t> &attr_value);

Operator &SetAttr(const string& name, const std::vector<int32_t>&
attr_value);

Operator &SetAttr(const char *name, const std::vector<int32_t> &attr_value);

Operator &SetAttr(const string& name, const std::vector<uint32_t>&
attr_value);

Operator &SetAttr(const char *name, const std::vector<uint32_t>
&attr value);

Operator &SetAttr(const string& name, std:initializer_list<int64_t>&&
attr_value);
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Operator &SetAttr(const char *name, std:initializer_list<int64_t>
&&attr_value);

Operator &SetAttr(const string& name, float attr_value);

Operator &SetAttr(const char *name, float attr_value);

Operator &SetAttr(const string& name, const std::vector<float>& attr_value);
Operator &SetAttr(const char *name, const std::vector<float> &attr_value);
Operator &SetAttr(const string& name, AttrValue&& attr_value);

Operator &SetAttr(const char *name, AttrValue &&attr_value);

Operator &SetAttr(const string& name, const string& attr_value);

Operator &SetAttr(const char *name, const char *attr_value);

Operator &SetAttr(const char *name, const AscendString &attr_value);
Operator &SetAttr(const string& name, const std::vector<string>& attr_value);

Operator &SetAttr(const char *name, const std::vector<AscendString>
&attr_values);

Operator &SetAttr(const string& name, bool attr_value);

Operator &SetAttr(const char *name, bool attr_value);

Operator &SetAttr(const string& name, const std::vector<bool>& attr_value);
Operator &SetAttr(const char *name, const std::vector<bool> &attr_value);
Operator &SetAttr(const string& name, const Tensor& attr_value);

Operator &SetAttr(const char *name, const Tensor &attr_value);

Operator &SetAttr(const string& name, const std::vector<Tensor>&
attr_value);

Operator &SetAttr(const char *name, const std::vector<Tensor> &attr_value);
Operator &SetAttr(const string& name, const OpBytes& attr_value);
Operator &SetAttr(const char *name, const OpBytes &attr_value);

Operator &SetAttr(const string& name, const
std::vector<std::vector<int64_t>>& attr_value);

Operator &SetAttr(const char *name, const std::vector<std::vector<int64_t>>
&attr_value);

Operator &SetAttr(const string& name, const std::vector<ge::DataType>&
attr_value);

Operator &SetAttr(const char *name, const std::vector<ge::DataType>
&attr_value);

Operator &SetAttr(const string& name, const ge::DataType& attr_value);
Operator &SetAttr(const char *name, const ge::DataType &attr_value);

Operator &SetAttr(const string& name, const ge::NamedAttrs &attr_value);
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Operator &SetAttr(const char *name, const ge::NamedAttrs &attr_value);

Operator &SetAttr(const string& name, const std::vector<ge::NamedAttrs>

&attr value);

Operator &SetAttr(const char *name, const std::vector<ge::NamedAttrs>

&attr_value);

SHIRA

SR BN /Hih iR

name BN BHEIR

attr_value BN FIREMINt64_tFRRHIETIEREME,

attr_value BN FIRENINt32_tRRAVERIEAFELE,

attr_value TN FIREUINt32_tRRAIERBIZLAEM(E,

attr_value BN ERERIvector<int64_t>FRHIEERIG| RS
BEME.

attr_value LETHN wIRERIvector<int32_t>FRRHIEEBITIRE
BEtE.

attr_value BN FRERvector<uint32_t>FRAVEERIGIZRE
BEME.

attr_value BN FEGERIstd initializer _list<int64_t>&&F <
RYEERIDRERZEIH(E.

attr_value ETUAN RIRENFREREREMLE.

attr_value BN RIRERERIIFRERNEMLE.

attr_value BN FRENMIREENEMEE.

attr_value TUAN FIRENRIIREERBMEE

attr_value TN TR EMAtrValueZERNEIEE.

attr_value TUN wIRENFAFREENEME.

attr_value TP FIRENFHHRIIREZBEEMLE.

attr_value TP =IREMTensorERRIEIHE,

attr_value ETHN IR ERITensorFlIZREBIRIEIEHE

attr_value TN FgERIBytes, BIFHHERBNEMLE,
OpBytesBvector<uint8_t>,

data TP =R ERIBytes, BIFHEARIRIEILE,
BT FhoinaEitbit.

size TN =IRERIBytes, BIFHEARBNEMLE,
BETFORIKE.

attr_value BN FRENSHHIENEMEE.
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SH B RN /[fah < iR

attr_value TP EZERIvector<vector<int64_t>>FRAIEE
BT 5| REBIEM(E,

attr_value A FEigEMvector<ge:DataType>FERHY
DataType¥|ZREEEMH(E.

attr_value DN FgERIDataTypeE BRI EIHE

attr_value TP FgEAINamedAttrsEEREIHE.

attr_value BN FEigEMvector<ge:NamedAttrs>ZRRHY
NamedAttrsFFRERAIEHE -

IREHE
SHB it A
Operator& MRS
FELE
To
£J5Ri5AA
o

9.4.3.27 Setinput

ERETNEE
REEFInput, BIEBNEFRYMLESIAEF.
BINTRLFhSetinputfsix:

GNERFETESrcOprtEE0 N Output AHRIE FInput, FAE—PTRHRERESAIE T
Input, REEIFEScOprtAIOutputZiR;

ANRIERESrcOprtiIEEOutput A EIE FiInput, FRAE - NRHFREISELRIET
Input, FEIEESrcOprtAYOutputZFR;

ANERFZTESrcOprtiIE BE0utput A HRIEFInput, FRE=PMRHREIRELFIET
Input, TBEIEEsrcOprthIZEindexNOutput,
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RRERE
A

SRR

L

2RI e

HRESER stringiUZ O RERA SRS, BINEREIESEE9IFstringhYZO

Operator& Setlnput(const string& dst_name, const Operator& src_oprt);
Operator &Setinput(const char *dst_name, const Operator &src_oprt);

Operator& Setinput(const string& dst_name, const Operator& src_oprt, const
string &name)

Operator &Setinput(const char *dst_name, const Operator &src_oprt, const
char *name);

Operator& Setinput(const string& dst_name, const Operator& src_oprt,
uint32_t index)

Operator &Setinput(const char *dst_name, const Operator &src_oprt, uint32_t
index);

887 DL T R
dst_name TP HEIEFInputBZ iR,
src_oprt HIN InputBZFRAdstNameBVMIANEFIIR .
name TP srcOprtAJ0utputZiR,
index A srcOprtAYsEindexNOutput,,
BH 7 268 R
Operator& HERAEEARS.
o
o
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9.4.3.28 SetIinferenceContext

B Thee
@%Eﬁ%?ﬁ%iiinfersha pelE SR ENXENMEE, tLiNBImEFHIshapeFIDataType
BRI REY
void SetinferenceContext(const InferenceContextPtr &inference_context)
SR
BH 7 BIN/Ht iR
inference_context TP XBJoperatorfHIE F X,
InferenceContextPtr2igd
InferenceContextZEHJISEHHIBIZ :
using InferenceContextPtr =
std::shared_ptr<InferenceContext>;
IR[BHE
o
FEAE
o
£95Ri5RA
o

9.4.3.29 TryGetinputDesc

ERETheE
BIEE FInputZFRIEENE FInputiyTensorDesc,
EREREY

A
HEER AstringfYZOEERARIET, BINEREIEEREJ9IFstringhYzO .,

graphStatus TryGetinputDesc(const string& name, TensorDesc& tensor_desc)
const

graphStatus TryGetinputDesc(const char *name, TensorDesc &tensor_desc)
const
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#1588
2H 32 I /f iR
name BN HFAInputZ,
tensor_desc i REEFiRONHEENRER, B~
TensorDescIIR .
REHE
2= it ik
graphStatus True: AltbixA, 3REY
TensorDescE{If o
False: FlttiwE, HEAT, 3K
EXTensorDescs¥l .
FENIE
REIFS itz
ToXt Rinamelii \ iR[E]False,
LRI A
T

9.4.3.30 UpdatelnputDesc

ERELINEE
BIEE FInputZFREFInputAYTensorDesc,
EREREY

A
HESEA AstringfUZ O RERARIEF, BINEREIESREJ9IFstringhYZ0

graphStatus UpdatelnputDesc(const string& name, const TensorDesc&
tensor_desc);

graphStatus UpdatelnputDesc(const char *name, const TensorDesc
&tensor_desc);
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9 EOS%E

SRR

SHZ BN/ 7%
name BN BHFInputZiR
tensor_desc =THAN TensorDescXi5e
R[EE
2HZ St R
graphStatus EFfTensorDeschiIf, IR[o]
GRAPH_SUCCESS, &N, ix[m]
GRAPH_FAILED,
FELE
BREZ=S izl
FT3FRname A EREIRRIZESR , IR[EIGRAPH_FAILED
£95R15 AR
Tco

9.4.3.31 UpdateOutputDesc

FREIIRE

RIEE FOutputZ FREFTOutputyTensorDesc,

EREREY

ikl

YRR AstringfYZ O EERARIEF, BINEREIESRE9IFstringhYzO

graphStatus UpdateOutputDesc(const string& name, const TensorDesc&

tensor_desc)

graphStatus UpdateOutputDesc(const char *name, const TensorDesc

&tensor_desc)
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SEURAA
SHZ DAL T A
name = THAN HFOutputZFR.
tensor_desc TN TensorDescXI5R
R[EHE
2HZ et R
graphStatus B FfTensorDeschiI, Ix[O]
GRAPH_SUCCESS, &N, &[T
GRAPH_FAILED,
BREQE
To
£5R15R8
To

9.4.3.32 UpdateDynamiclnputDesc

ERETIRE
BiEnameflindexfHS EFIEFaIZSInputiYTensorDesc,
EREREY
ikl
HRER JostringhUE AR ERA SRR, BEREYEZEEH3EstringhYEO .
graphStatus UpdateDynamiclnputDesc(const string& name, uint32_t index,
const TensorDesc& tensor_desc)
graphStatus UpdateDynamiclnputDesc(const char *name, uint32_t index,
const TensorDesc &tensor_desc)
SR
SHE BN/ 1215
name TP BFIEInputlIZFTR
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SHZ BN /st A
index TP BFHEInputiRS, R/RSMN1FFA
tensor_desc BN TensorDescI{d&R
R[E)E
SH7 it R
graphStatus BEHEENSInputpi I, iR[E]

GRAPH_SUCCESS, &, iR[E]
GRAPH_FAILED,

FEE

o
£Y5R15EA

T

9.4.3.33 UpdateDynamicOutputDesc

ERELTIRE
BiEnameflindexfYHS EFIEFaIZSOutputfyTensorDesc,
EREREY
k1|
HHRER JostringhUE AR ELRA SRR, BEREIEZEEH3EstringAYEO .
graphStatus UpdateDynamicOutputDesc(const string& name, uint32_t index,
const TensorDesc& tensor_desc)
graphStatus UpdateDynamicOutputDesc(const char *name, uint32_t index,
const TensorDesc &tensor_desc);
SHI5P
SHE BN/ R
name A BFaISOutputiIZFR
index BN BFaESOutputip =
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S¥ 3 BAN/EH )%
tensor_desc TN TensorDescXI5R
R[EE
SHZ St R
graphStatus EHEIAOutputAZIl, R[E]

GRAPH_SUCCESS, &, iR[E]
GRAPH_FAILED,

FELE
Tco
£JRi%AH
Tco
9.4.3.34 VerifyAllAttr
BRELINEE
fR#EdisableCommonVerifier{d, #&IGO0peratorFRIBHEERER, KIEOperatory
BMABEEREY.
EREUREY
graphStatus VerifyAllAttr(bool disable_common_verifier = false)
SHIA
SHE WAL | R
disable_common_verifier | A Hfalseld, RIRIBHEBERIE, Ztrue
Y, HEANRISOperatorFRIEMANBILHE
B
ZKINME Afalse,
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REHE
2HZ e it iR
graphStatus HEIN, RO
GRAPH_SUCCESS, &N, iR[g]
GRAPH_FAILED,
FEAIE
o
£5R15408
o

9.4.4 Tensor £

TensorfY#E IASIEFIMR (BRI EIIH = TensorE2, TensorEHlFE{FHClone5i%,

9.4.4.1 Tensor & RREFIATIIRRER

ERELNRE
TensorfFiEREFITIIREL
Tensor();
explicit Tensor(const TensorDesc &tensorDesc);
Tensor(const TensorDesc &tensorDesc, const std::vector<uint8 t> &data);
Tensor(const TensorDesc &tensorDesc, const uint8_t *data, size_t size);
Tensor(TensorDesc &&tensorDesc, std::vector<uint8 t> &&data);
~Tensor();
SH5AE
S8 WAL | #Ed
tensorDesc TN TensorDescXisR, FiREHITensorfliR .
data B RIRERIEIE
size PN HIRRIKE, BAAFT.
MAShRAS 01 (2023-03-17) WRINPTE © HERIRARBIRAT) 216



CANN

Al CPU BEMEFHEIER (FHE) 9 EZOSE
R[EE

Tensori@iE R EUR [E] Tensor R BAINI R .
FELE

o
£95R15AH

o
9.4.4.2 Clone
BREThEE

¥ Tensor,

Tensor Clone() const
S¥i5 AR

o
R[EE

2HZ -3t A
Tensor IREHE MY TensorXd s o

BREWQE

o
R AR

o
9.4.4.3 IsValid
EREINEE

FEFTensoriREEEH -

EXLfRTensor#HEAIAR /NS TensorDeschiEiABI Tensor#iEg A /N—5, WBEXK.

graphStatus IsValid()

N5k 01 (2023-03-17)

WRIERE © HERRARBIRAT

217



CANN

Al CPU HEXBFHERIER (FFRE) O EOsE
SEUHEA
To
R [EE
P e - i) R
graphStatus AR Tensord S B, MiR[E

GRAPH_SUCCESS, &M, 1R[E]
GRAPH_FAILED,

FELE

o
£Y5Ri5EA

o

9.4.4.4 GetData

ERELIhEE

SREXTensordRRYEE .

const uint8_t* GetData() constiREIHIEIEARRIIE, uint8_t* GetData()iR[EIHIZE

CILE5
EREU=EY

const uint8_t* GetData() const;

uint8_t* GetData()
SR

o
R[EE

SHZ it iR
const Buffer Tensord p{FERAIEE

BEQE

o

SASRRAS 01 (2023-03-17) WA © LR ABIRAE] 218



CANN
Al CPU BEMBFHAIERE (FFHE)
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2R
To

9.4.4.5 GetTensorDesc

EREThee

SREXTensorfHEARTT o
BRI REY

TensorDesc GetTensorDesc() const
S5

o
REE

BH2 et R
TensorDesc IR[E1E BT TensorBIHIR TS o

REAE

o
£95Ri5iAR

MR [EIAYTensorDescE 2.,

9.4.4.6 GetSize

ERETheE

$REXTensorRRIEIRAIR /N,
BRI R

size_t GetSize() const
Ol

To

~ZMTensordRFEEHITensorDesc(58 .
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REHE

2¥3 S )0

size_t TensorAFHAYEIERO R/, B
NAFED,

FEAE

o
2RI AH

o

9.4.4.7 SetData
EREThEE
@TensorigEHIE

ERERE

A
RSB AstringiZ O RERA RIS, BINEREIRSEE93FstringhYiZZ M,

graphStatus SetData(std::vector<uint8_t> &&data);

graphStatus SetData(const std::vector<uint8_t> &data);
graphStatus SetData(const uint8_t *data, size_t size);

graphStatus SetData(const std::string &data);

graphStatus SetData(const char *data);

graphStatus SetData(const std::vector<std::string> &data);
graphStatus SetData(const std::vector<ge::AscendString> &datas);

graphStatus SetData(uint8_t *data, size_t size, const Tensor::DeleteFunc
&deleter_func);

SRR

285 LNk fiR
data BN FRERIEIE.
size I HIEIRE, BAAFT5,
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SH7 B/t fR
deleter_func ETPN FBF#Erdatafiz.
using DeleteFunc = std::function<void(uint8_t *)>;
IR[EIE
BH 7 i) e
graphStatus IRERINIR(E]
GRAPH_SUCCESS, &M, iR[@
GRAPH_FAILED,
SEAE
To
295k
To

9.4.4.8 SetTensorDesc

EREITIRE

R B TensorfUHIATF ( TensorDesc ) o
EREREY
graphStatus SetTensorDesc(const TensorDesc &tensorDesc)
SRR
SH# BN/ fEk
tensorDesc BN T BRI TensorfHiR &
R[EIE
¥ S fiA
graphStatus IRERINR(E

GRAPH_SUCCESS, &M, RG]
GRAPH_FAILED,
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SELE

To
£95Ri5 AR

To

9.4.5 TensorDesc £

TensorDescAY¥E DIEFIMREIRIEII NEIE N, AHE=TensorDescEE.

TensorDescEIMovetdi&EFIMovelit{E, £IZ/HEBE TensorDesc({=EEIZIERY
TensorDescXd&:

9.4.5.1 TensorDesc $3i& R EFIFTHI R &L

EREThEE
TensorDescIi& EREFNATAE R EL
TensorDesc();
explicit TensorDesc(Shape shape, Format format = FORMAT_ND, DataType dt
= DT_FLOAT);
TensorDesc(const TensorDesc& desc);
TensorDesc(TensorDesc&& desc);
TensorDesc &operator=(const TensorDesc &desc);
TensorDesc &operator=(TensorDesc &&desc);
~TensorDesc()
SHIRA
BHE BN/ | R
shape BN ShapeX¥%.,
format BIN Formatiys, EKIABMEFORMAT_ND,
K FFormat#iERERIEN, 1BEN9.4.8.1
Format,
dt TP DataTypeXd®R, BAIABYEDT_FLOAT,
X FDataType#UERERIEN,, 1EEN9.4.8.2
DataType.
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REHE
TensorDesciai& R E IR [E] TensorDescERBAIITSR
FEWIE
o
£ZR A
o

9.4.5.2 GetDataType

ERETNRE
$kEXTensorDescFfiEiA TensorfIEIESEEY
EREUREY
DataType GetDataType() const
SEHAR
To
REE
SHE St iR (SERA. BETSES )
DataType TensorDescFrimiARI TensorfY2L
1ERE,
FEWNE
Tco
29535

AFiR[EIRIDataTypelEENEIEN, FELHESUREIRIDataTypelZE., A
TensorDescREHHIDataTypelSE..

9.4.5.3 GetFormat

FREDRE

$%HBYTensorDescFrimiABI TensorfFormat.

RREREY

Format GetFormat() const
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#1588
o
IR[EHE
S¥ 2 it A
Format TensorDescPrigiARY Tensorfd
formatiZ &,

RELE

2R HE

AFIRERFormatSEAEIEN, EtEXREIRFormat(SE, Fs0@TensorDescH
2a80Format(Z&..

9.4.5.4 GetName

EREIThEE
$KEXTensorDeschfi@iR TensorB9& R
BREREY
ikl
RSB ystringhUZOFERA =R, BIFEREHESRE93FstringhY820
std::string GetName() const;
graphStatus GetName(ge::AscendString &name);
SHIRA
BY A2 DAL il R
name Hi BFEMR
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9 EOS%E

U

SELE

)R HH

SHE - i) R
graphStatus $REYnamefili, 1R[]
GRAPH_SUCCESS, &N, ix[o]
GRAPH_FAILED,
Tco
Tco

9.4.5.5 GetOriginFormat

FRETIRE

ERERE

SR

L

SELE

2)RiHE

$xHYTensorDescFiEiR TensorgdBEEAaFormat,

Format GetOriginFormat() const

oo
2H 2 i R
- Format TensorDescFigiABY Tensorfy
originFormat{E 8.,
X FFormatFiERBEMIEN, 1B
£ llFormat,
o
o
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9.4.5.6 GetOriginShape

ERELTIRE

$KEXTensorDeschfigiA Tensordd/&EiaShape,
EREREY

Shape GetOriginShape() const
SHI5A

Tco
IR[El{E

SHB -] fEA
Shape TensorDescigiAfy
originShape,

FELWE

To
295K EA

To

9.4.5.7 GetRealDimCnt

ERELIhEE

$REXTensorDescFiEiR TensorBISCIREE N2 o
BRI REY

int64_t GetRealDimCnt() const
SHUHAA

TCo
R[EE

SHZ St A
int64_t TensorDescFriiARISEFRAEE
#H.
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SRR

T
ESESLL

o

9.4.5.8 GetShape

EREINRE
$KEXTensorDeschfigiA TensorddShape
Shape GetShape() const
SHIA
To
REE
SHE - i) R
- Shape TensorDesci@iARIshape
FEWNE
Tco
£J5Ri5EA

AFIREIRIShapelEEREIENR, FELHEXUREIRIShapelER, AF@TensorDescHE

BRIShapelEE.,

9.4.5.9 GetShapeRange

EREIhEE
SFENZ ERshapeTLTEE .
EREREY

graphStatus GetShapeRange(std::vector<std::pair<int64._t,int64_t>> &range)

const
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SR
BHE BN/ R
range Wi REIIRIshapeZEHE
R[EHE
BB S fik
graphStatus REIATER . BTN, WizE
J9GRAPH_SUCCESS(EN0), Hits
BENAHRITEY.
SEAE
%
£JTRi%BH
%

9.4.5.10 GetSize

EREINREE

$xENTensorDeschfigiRATensorB9EEE /N o
EREUREY

int64_t GetSize() const
S¥ B

o
R[EHE

2HZ it R
int64_t TensorDescEiEiARI Tensorf9#L
BERIMEE.

BRELE

o
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2R
To

9.4.5.11 SetDataType

EREINEE
[@TensorDescHiZE TensorfIEIEZREY
EREREY
void SetDataType(DataType dt)
S¥15BE
257 BMAN/EE | R
dt TP FigEfITensorDeschimiARI TensorfYEHESE
BER,
X FDataTypezB!, 52 DataType,
REE
o
FELE
o
YR AR
o

9.4.5.12 SetFormat

PRETIRE

[aITensorDescHiZ & TensorfgFormat.,

EREREY

void SetFormat(Format format)

N5k 01 (2023-03-17)

WRIERE © HERRARBIRAT

229



CANN

Al CPU BEMXNEFIAIERE (FAHE) 9 EOs®E
#1588
2= M/ | R
format I EgERformat(E &,
FFFormatzEEy, E2019.4.8.1 Format,

REE

T
FEAIE

o
£Y5RI5ER

T

9.4.5.13 SetName

EREINEE
@TensorDescHIZ B TensorfI&ZFR
BRI REY
M
IR PstringlEOGENRA SRR, BINEBHUIRRE HIEstringlY5z0,
void SetName(const std::string &name)
void SetName(const char *name)
SR
SH7 BIN/Ht R
name TP FgEMTensorfIEZTR
REE
o
REAE
o
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2R
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9.4.5.14 SetOriginFormat

EREIhEE
[aTensorDescHiZ & TensorfYR&Format.,
ZFormat2gRIaMLEIEERYFormat,
EREUREY
void SetOriginFormat(Format originFormat)
SEUHAA
27 BAN/AL | #EA
originFormat BN ERENRIRFormat(E&..
K FFormatFiERBIEN,, BER
Format,
A EE]
o
FEAE
o
£R15408
o

9.4.5.15 SetOriginShape

EREIRE

[@TensorDescHig & Tensorfly/RIAShape

ZShape2ig[RIAMLEIEEIAIShape,

R REY

void SetOriginShape(const Shape &originShape)
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SEUHEA
BH3 BMN/EE | #a
originShape TP @ TensorDescig B&EIAAYoriginShape IR .
IR[EHE
o
FELE
To
£JRi%BH
To

9.4.5.16 SetRealDimCnt

EREINEE
[@TensorDescHiZ & TensorBYSCFREESE .
BidGetShapetZ[iR[EIAIShapeVEE AT REFEANM AV S, ELATLAIBE ZEOR
B ShapeRIsLhrEENE -
BREREY
void SetRealDimCnt(const int64_t realDimCnt)
S5
287 BN/ | #R
realDimCnt TP FigEfITensorDescRISLFREWELEE LB S
B,
R[E)E
o
REAE
o
2RI AR
o
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9.4.5.17 SetSize

FREITIRE

EREREY

SEREA

)

FELE

AR5 A

[@TensorDescHI & TensorBIHUEEAR /N

void SetSize(int64_t size)

2HZ BN/fEE R

size TP ER B TensorfIEHIEKIMSE .
To
To
To

9.4.5.18 SetShape

EREITIRE

R REY

SHIRA

R [E{E

@ TensorDescHigETensorfdShape,

void SetShape(const Shape &shape)

S¥ 2 HMIN/fL | R
shape N FEM@TensorDescg &HIshapeXtHR .,
Tco
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SRR

Fo
ESESLL

o

9.4.5.19 SetShapeRange

BRELTNRE
R EshapefIZEE .
EREREY
graphStatus SetShapeRange(const std::vector<std::pair<int64_t,int64_t>>
&range)
SR
SHE BN/ | fEd
range BN shapetETMEE . vectordFIE— 1 7T=
AA—pair, pairfE—MEHIZERE ERdIm
=/IME, BENMERZEE EdmBIRKE. %
BN
iztensorfyshapea{1, 1, -1, 2}, B=1H
HERAE/100, Wrangenig&
{1,13,{1,1},{1,100},{2,2}}
RENE
SHZ it A
graphStatus BREHITER . &I, WizE
J9GRAPH_SUCCESS(EPO), EHfth
BEUARITEM
FELE
7
295K A
7
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9.4.5.20 SetUnknownDimNumShape

EREINRE
igE&tensorfiJshape/a{-2}, FIk&FRtensor2E R,
EREIREY
graphStatus SetUnknownDimNumShape()
SRR
¥ WNEL | fEE
NA - -
R[ElE
SHA 3] R
graphStatus EREHITER . ATEIN, Wiz
{EGRAPH_SUCCESS(Bp0), &
BN A HITEY .
SEAE
x
AIEL]
7

9.4.5.21 Update

ERELTIRE
E#TensorDescHishape. format. datatype/Eft.
EREREY
void Update(const Shape &shape, Format format = FORMAT_ND, DataType dt
= DT_FLOAT)
SR
SHE WA/ | R
shape BN FlFTAIshape IR .
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S¥ 3 BIN/fL |
format TP ERIFTAformatdsR, ENAEVE
FORMAT_ND,
dt BN FhIFTAYdatatypeXdisr, BRIABUEDT_FLOAT,
REHE
To
BEAIE
o
£95R15408
To

9.4.6 Shape %

9.4.6.1 Shape &R EFNTFIREL

BREThEE
ShapetJi& R EFNHTTIRRES o
Shape();
~Shape();
explicit Shape(const std::vector<int64_t>& dims)
SH5A
B¥ A BN/ | A
dims TPN ShapefYEMENA .
ShapeF bsKEEIEAVEE X/, A
std::vector<int64_t>FAFE—MEERIERK
/_I\O
IREHE

ShapetFiE R EIR[EIShape X BIAIRIR .
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o
£95R15BH
o
9.4.6.2 GetDim
EREINEE
$KEXShapesBidx4HIKE .
EREREY
int64_t GetDim(size_t idx) const
SR
287 BIN/Ht fA
idx TP HERS|, R5IMOFEA,
R[EE
SH2 i) R
int64_t FidxHFRIKE
RELE
7o
£95R15AH
o
9.4.6.3 GetDims
BREThEE
$REXShaperB4HEAKRIOE .
ERE T
std::vector<int64_t> GetDims() const
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SRR

S

i)

std::vector<int64_t>

ShapeRIFTBE#4EEHRRIRIE o

o
REHE
SHH
FEAE
T
£Y5Ri5HR
T

9.4.6.4 GetDimNum

EREINEE

$REXShapeAI#EEE L
ERE T

size_t GetDimNum() const
SR

o
IR[EE

287 it A
size_t Tensor ShapeR94EE N,

SELE

o
YR AR

o
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9.4.6.5 GetShapeSize
ERETheE
$REXShapeFrEdimAIRTRLER
BRI R EY
int64_t GetShapeSize() const
S5
o
R[EE
BHE i) iR
int64_t REIFFAEdIMAIETRER,
SEAE
o
£95R15AH
o
9.4.6.6 SetDim
B Thee
¥&ShaperhrSBidx#EERIEIRE Avalue,
BRI REY
graphStatus SetDim(size_t idx, int64_t value)
S5
BH2 BN/ A
idx TP ShapeffERIZES|, R5IMOFE.
value TP EREE.
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U

SELE

2TRiHE

BHE S fik
graphStatus IZRERINR[E]
GRAPH_SUCCESS, &M, 1x[E
GRAPH_FAILED,
To

{EASetDimIZEORI, RBLERAShape(const std::vector<int64_t>& dims)#ai&Eshapedd
K. WREEHShape()1i&EshapeXts, ERSetDIMERKIREILM

9.4.7 AttrValue

9.4.7.1 AttrValue $3i& R EFOTFIREL

BRELINRE

SEREE

)

FELE

2)Ri5HA

AttrValuetZiS R EFINTHIREL o

AttrValue();

~AttrValue()

AttrValuetZiE R EUR [EAttrValueZE B9 S

To
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9.4.7.2 CreateFrom

EREThee
SENBIDTEERY (ZHFint64_t, float. std:stringZEEY ) S HEER AN TR (X
$FINT. FLOAT. STREE! ) HS#,
o  ZIHZint64_tREIEIRAINTSEEY
o  THFIEfloatZ BRI IFLOATREY
o  IFIEstd:stringZEBYEEIR HSTRIERY
template<typename T, typename DT>
static T CreateFrom(DT&& val)
S
B¥7 RN /fit e
val TP DTZEEISH,
R[EE
BHE -] R (S#n%A. BESESE )
e INT TREPNSH,
e FLOAT
e STR
RELE
o
£95Ri5iAR
o

9.4.7.3 GetValue

EREIhEE
SRENE key-valueE(EXIFROvaluelE, FFiSvalueEMNTZEEEEHRHDTIERY,

o TIHGINTEEEVEIENint64_t2EE
o IPISFLOATHEYE I ofloat3EEY
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o TIFIGSTRAERIEE M A std: stringZEEY

R REY

YRR AstringiUZ O RERA SRS, BINEREIRESERE93FstringhYZM

template<typename T, typename DT>

graphStatus GetValue(DT& val) const

graphStatus GetValue(ge::AscendString &val)

SR

BB BN /fi fiik
val o DTZREMSEH,
R[EHE
BHE S R (280R. B TEES)
graphStatus HAEETYERARIN, IR[D]
GRAPH_SUCCESS, &N, ix[A]
GRAPH_FAILED,
FEAE
To
£J5Ri%BH
To

9.4.8 ¥R

9.4.8.1 Format

enum Format {
FORMAT_NCHW =0, // NCHW
FORMAT_NHWC, // NHWC
FORMAT_ND, // Nd Tensor
FORMAT_NCTHWCO, // NC1HWCO
FORMAT_FRACTAL_Z, // FRACTAL_Z
FORMAT_NC1COHWPAD,
FORMAT_NHWC1CO,
FORMAT_FSR_NCHW,
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FORMAT_FRACTAL_DECONYV,
FORMAT_CTHWNCO,
FORMAT_FRACTAL_DECONV_TRANSPOSE,
FORMAT_FRACTAL_DECONV_SP_STRIDE_TRANS,
FORMAT_NC1HWC0_C04, // NC1HWCO, CO =4
FORMAT_FRACTAL_Z_C04, // FRACZ, CO =4
FORMAT_CHWN,
FORMAT_FRACTAL_DECONV_SP_STRIDE8_TRANS,
FORMAT_HWCN,

FORMAT_NC1KHKWHWCO, // KH,KW kernel h& kernel w maxpooling max output format

FORMAT_BN_WEIGHT,

FORMAT_FILTER_HWCK, // filter input tensor format
FORMAT_HASHTABLE_LOOKUP_LOOKUPS = 20,
FORMAT_HASHTABLE_LOOKUP_KEYS,
FORMAT_HASHTABLE_LOOKUP_VALUE,
FORMAT_HASHTABLE_LOOKUP_OUTPUT,
FORMAT_HASHTABLE_LOOKUP_HITS = 24,
FORMAT_CTHWNCoCO,

FORMAT_MD,

FORMAT_NDHWC,

FORMAT_FRACTAL_ZZ,

FORMAT_FRACTAL_NZ,

FORMAT_NCDHW,

FORMAT_DHWCN, // 3D filter input tensor format
FORMAT_NDC1HWCO,

FORMAT_FRACTAL_Z_3D,

FORMAT_CN,

FORMAT_NC,

FORMAT_DHWNC,

FORMAT_FRACTAL_Z_3D_TRANSPOSE, // 3D filter(transpose) input tensor format

FORMAT_FRACTAL_ZN_LSTM,
FORMAT_FRACTAL_Z_G,
FORMAT_RESERVED,
FORMAT_ALL,
FORMAT_NULL,
FORMAT_ND_RNN_BIAS,
FORMAT_FRACTAL_ZN_RNN,
// Add new formats definition here
FORMAT_END,
FORMAT_MAX = Oxff
i

IRFEBE A1 F A LL FFORMAT:

NCTHWCO

FRACTAL_Z

NC1COHWPAD

NHWC1CO

FRACTAL_DECONV

CTHWNCO
FRACTAL_DECONV_TRANSPOSE
FRACTAL_DECONV_SP_STRIDE_TRANS
NCTHWCO0_C04

FRACTAL_Z_C04
FRACTAL_DECONV_SP_STRIDE8_TRANS
NCT1KHKWHWCO

C1THWNCoCO

FRACTAL_ZZ

FRACTAL_NZ

NDCTHWCO

FORMAT_FRACTAL_Z_3D
FORMAT_FRACTAL_Z_3D_TRANSPOSE
FORMAT_FRACTAL_ZN_LSTM
FORMAT_FRACTAL_Z_G
FORMAT_ND_RNN_BIAS
FORMAT_FRACTAL_ZN_RNN

S5k 01 (2023-03-17) WRIERE © HERRARBIRAT

243



CANN
Al CPU BEMBFHAIERE (FFE)

9 EO8%E

9.4.8.2 DataType

enum DataType {

DT_FLOAT =0, // float type
DT_FLOAT16 =1, // fp16 type
DT_INT8 = 2, // int8 type

DT_INT16 =6, //int16 type
DT_UINT16 =7, // uint16 type

DT_UINT8 =4, // uint8 type
DT_INT32 = 3, //

DT_INT64 =9, // int64 type
DT_UINT32 =8, // unsigned int32
DT_UINT64 = 10, // unsigned int64
DT_BOOL =12, // bool type
DT_DOUBLE = 11, // double type
DT_STRING = 13, // string type

DT_DUAL_SUB_INT8 = 14, /**< dual output int8 type */
DT_DUAL_SUB_UINT8 = 15, /**< dual output uint8 type */

DT_COMPLEX64 = 16, // complex64 type
DT_COMPLEX128 = 17, // complex128 type

DT_QINT8 =18, // gqint8 type

DT_QINT16 = 19, // qint16 type

DT_QINT32 = 20, // qint32 type

DT_QUINTS = 21, // quint8 type

DT_QUINTI16 = 22, // quint16 type

DT_RESOURCE = 23, // resource type

DT_STRING_REF = 24, // string ref type

DT_DUAL = 25, // dual output type

DT_VARIANT = 26, // dt_variant type

DT_BF16 = 27, // bf16 type

DT_UNDEFINED = 28, // Used to indicate a DataType field has not been set.
DT_INT4 = 29, // int4 type

DT_MAX // Mark the boundaries of data types

9.4.8.3 TensorType

TensorTypeZS FBLATE I A& H ST FFROEESER!, TensorTypelgftLA FEOfEE
FFROEESERY:

struct TensorType {
explicit TensorType(DataType dt);

TensorType(const std:initializer_list<DataType> &types);

static TensorType ALL() {
return TensorType{DT_BOOL, DT_COMPLEX128, DT_COMPLEX64, DT_DOUBLE, DT_FLOAT,
DT_FLOAT16, DT_INT16,
DT_INT32, DT_INT64, DT_INTS, DT_QINT16, DT_QINT32, DT_QINT8, DT_QUINT16,
DT_QUINTS8, DT_RESOURCE, DT_STRING, DT_UINT16, DT_UINT32, DT_UINT64,
DT_UINTS8};
}

static TensorType QuantifiedType() { return TensorType{DT_QINT16, DT_QINT32, DT_QINT8, DT_QUINT16,
DT_QUINTS8}; }

static TensorType OrdinaryType() {

return TensorType{DT_BOOL, DT_COMPLEX128, DT_COMPLEX64, DT_DOUBLE, DT_FLOAT, DT_FLOAT16,
DT_INT16,

}

DT_INT32, DT_INT64, DT_INTS, DT_UINT16, DT_UINT32, DT_UINT64, DT_UINT8};

static TensorType BasicType() {
return TensorType{DT_COMPLEX128, DT_COMPLEX64, DT_DOUBLE, DT_FLOAT, DT_FLOAT16, DT_INT16,
DT_INT32, DT_INT64, DT_INT8, DT_QINT16, DT_QINT32, DT_QINTS,
DT_QUINT16, DT_QUINT8, DT_UINT16, DT_UINT32, DT_UINT64, DT_UINT8};
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static TensorType NumberType() {
return TensorType{DT_COMPLEX128, DT_COMPLEX64, DT_DOUBLE, DT_FLOAT, DT_FLOAT16, DT_INT16,
DT_INT32, DT_INT64,
DT_INTS, DT_QINT32, DT_QINT8, DT_QUINTS, DT_UINT16, DT_UINT32, DT_UINT64,
DT_UINTS8};
}

static TensorType RealNumberType() {
return TensorType{DT_DOUBLE, DT_FLOAT, DT_FLOAT16, DT_INT16, DT_INT32, DT_INT64,
DT_INT8, DT_UINT16, DT_UINT32, DT_UINT64, DT_UINTS8};
}

static TensorType ComplexDataType() { return TensorType{DT_COMPLEX128, DT_COMPLEX64}; }

static TensorType IntegerDataType() {
return TensorType{DT_INT16, DT_INT32, DT_INT64, DT_INT8, DT_UINT16, DT_UINT32, DT_UINT64,
DT_UINTS8};
}

static TensorType SignedDataType() { return TensorType{DT_INT16, DT_INT32, DT_INT64, DT_INT8}; }

static TensorType UnsignedDataType() { return TensorType{DT_UINT16, DT_UINT32, DT_UINT64,
DT_UINTS8}; }

static TensorType FloatingDataType() { return TensorType{DT_DOUBLE, DT_FLOAT, DT_FLOAT16}; }
static TensorType IndexNumberType() { return TensorType{DT_INT32, DT_INT64}; }

static TensorType UnaryDataType() { return TensorType{DT_COMPLEX128, DT_COMPLEX64, DT_DOUBLE,
DT_FLOAT, DT_FLOAT16}; }

static TensorType FLOAT() { return TensorType{DT_FLOAT, DT_FLOAT16}; }

std::shared_ptr<TensorTypelmpl> tensor_type_impl_;

I

9.4.8.4 UsrQuantizeFactor

struct UsrQuantizeFactor

{

public:
//QuantizeScaleMode scale_mode;
UsrQuantizeScaleMode scale_mode{USR_NORMAL_MODE};
std::vector<uint8_t> scale_value;
int64_t scale_offset{0};
std::vector<uint8_t> offset_data_value;
int64_t offset_data_offset{0};
std::vector<uint8_t> offset_weight_value;
int64_t offset_weight_offset{0};
std::vector<uint8_t> offset_pad_value;
int64_t offset_pad_offset{0};

USR_TYPE_DEC(UsrQuantizeScaleMode, scale_mode);
USR_TYPE_BYTES_DEC(scale_value);

USR_TYPE_DEC(int64_t, scale_offset);
USR_TYPE_BYTES_DEC(offset_data_value);
USR_TYPE_DEC(int64_t, offset_data_offset);

USR_TYPE_BYTES_DEC(offset_weight_value);
USR_TYPE_DEC(int64_t, offset_weight_offset);
USR_TYPE_BYTES_DEC(offset_pad_value);
USR_TYPE_DEC(int64_t, offset_pad_offset);
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9.4.8.5 TensorDescInfo
struct TensorDesclnfo {
Format format_ = FORMAT_RESERVED; /* tbe op register support format */
DataType dataType_ = DT_UNDEFINED; /* tbe op register support datatype */
%

Format AtasL8!, ENi55%9.4.8.1 Format,

DataType gt 258, ENiES%9.4.8.2 DataType,
9.4.8.6 GetSizeByDataType
ERELThRE

HRIEE \RYdata_type, 3KREXiZdata_typeFis FHRIAZER /.
EREUREY

int GetSizeByDataType(DataType data_type)
SRR

2% BN /fi 1588
data_type ETPN HIEXE, 52119.4.8.2 DataType,

IR[EHE

zdata_typeFi G FRRIRE R/ ( BfiAabytes ) , INRENIFXEHAIFAIEIESE

gg, J\g@_1 o
SELE

Tco
£JTRi%BH

To

9.4.8.7 GetFormatName

ERETIRE

Bk

RIBENRIformatsEa!, FRERformathyFFFeRfEiA .

const char *GetFormatName(Format format)
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SEURAA

2¥ BN/ ]

format TPAN formatfa8(E

R[EHE

ZformatPTXS MAYF TR, EformatAiEiEZSA#IRE, WiREnullptr,
FEAIE

7
£J5R154R8

IRBIRYFFFER A AT RIZ A o

9.4.8.8 GetFormatFromSub

RIBENBIEformatflFformatE B1S5EILfrAYformat.,

SEprformatA=ETH AN, BINETRAMBFER, F2-3FH AFformatiE8, F4=F

int32_t GetFormatFromSub(int32_t primary_format, int32_t sub_format)

BRELTIRE
TAEformatfER, WT:
/*
*| 1 byte | 2 bytes | 1 byte |
* | e —
* | reserved | sub-format | format |
*/
BREREY
SHI5EA

[—]

2% BN/ ]
primary_format | i\ Fformat(S2, BEABITOxf
sub_format BN FformatiS8, (EARBITOxff
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R[EHE

IEEME formatflFformatid MAYSEfRformat.,
BEWNE

"
£J5R15408

7
9.4.8.9 GetPrimaryFormat
ERELIhEE

MPrformat it FEformatE 2.
EREUREY

int32_t GetPrimaryFormat(int32_t format)
SHRAA

S8 BN/w =1z
format TP Sfrformat (4FFHXN, FINET AR
BFE, $£2-3FpAFformat(EE, 54
FHAEformatiS8.)

R[EE

ELprformatPEEAIFEformat,
BEAE

y
£5R15408

.

9.4.8.10 GetSubFormat

FREIRE

MEfRformatshfEtir i FformatfE2..

RREREY

int32_t GetSubFormat(int32_t format)
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SHIREA

Y M/ 588

format A SEhxformat (4F A/, SBIPDFHHM

BFE, $F2-3FTAFformat(Z8R, 4
FHREformatZE2)

R[EE

SChrformatd &9+ format,
RELE

7
£95R150H

"

9.4.8.11 HasSubFormat

ERELThEE
FI¥SChRformath2EHF B S Fformat,
bool HasSubFormat(int32_t format)
S#508
S8 BN/t izl
format TP SLhrformat (4FFHXN, FINET AR
BFE, F2-3FTAFformatER, 54
FHAEformatiS8.)
REHE
true: SEfrformatEEFformat; false: SEfrformatf A EFformat
BEAIE
7
£95R15408
7
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9.5 HfHEHC API

9.5.1 f&1t¢

FEARTHREEX EFHMARBE, SEHTEEFEENAREETE=S1ES
RS ARG SEC T BBAIRMESENEF, TJJARIREGISTER_CUSTOM_OPZ=SEMIE F4%
8, TEIRPIREGISTER_CUSTOM_OPZ=RT, LAREGISTER_CUSTOM_OPFF#A, LA “.” §&
$ZFrameworkType. OriginOpType. ParseParamsFnZE#&Z[,

fan:

REGISTER_CUSTOM_OP("OpType")
.FrameworkType(TENSORFLOW)
.OriginOpType("OriginOpType")
.ParseParamsByOperatorFn(ParseParamFunc)
.ImplyType(ImplyType: TVM);

AT LATECANNIR (225 R ST ER1Z THY “include/register/registerh” X f4hE
BEOEN.

9.5.2 OpRegistrationData &

9.5.2.1 S\&iRAA

FAREARTREEXEFRITIINBRE, FEHTEEBGINAREETE=S1ESE
HIE TS AlER R EALIEEERE F, JIAFIREGISTER_CUSTOM_OPZEEME Fi%
8. FEEFIREGISTER_CUSTOM_OPZ=RY, LAREGISTER_CUSTOM_OPFa, LA “.” 4%
$ZFrameworkType. OriginOpType. ParseParamsFnZEiE[,

fan:

REGISTER_CUSTOM_OP("OpType")
.FrameworkType(TENSORFLOW)
.OriginOpType("OriginOpType")
.ParseParamsByOperatorFn(ParseParamFunc)
ImplyType(ImplyType:TVM);

9.5.2.2 OpRegistrationData #33& R EFINTII RS

ERETIRE
OpRegistrationDatatai&E R EFITHIRE]

A
YRR stringfYZ O RERARIET, BINEREIESREJ9IFstringhYZO

OpRegistrationData(const std::string& om_optype);
OpRegistrationData(const char *om_optype);
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~OpRegistrationData()

SHISA
¥ A BN/ | #HE
om_optype HIN BEGhD A BAI IR AR IS 73
gg o
R[ElE
OpRegistrationDatatdi& X #&R[E]OpRegistrationDataZE BRI
SELE
o
2J5Ri5 A
o

9.5.2.3 REGISTER_CUSTOM_OP %=

=INEE
IBIEEATEMEF
RIRE
REGISTER_CUSTOM_OP(name)
SHUHAA
S8 BN/ izl
name TP BHFEBEZFR

9.5.2.4 FrameworkType

R TNRE
R BRI ERIAOHESE T
RRZRE

OpRegistrationData &FrameworkType(const domi::FrameworkType&
fmk_type)
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SRR

e BN/#H 5iAH

fmk_type TPN HEZR 2T
o CAFFE
e TENSORFLOW
e ONNKX

FrameworkType MZMERIENX T :

enum FrameworkType {
CAFFE =0,

MINDSPORE =1,
TENSORFLOW = 3,
ANDROID_NN,

ONNKX,
FRAMEWORK_RESERVED,

L

9.5.2.5 OriginOpType

IREFIRREINE FRRIE FERITIR,

YRR AstringUZORERA SRS, BINEREIESEE93FstringhYZ0

OpRegistrationData &OriginOpType(const std::vector<ge::AscendString>

OpRegistrationData &OriginOpType(const char *ori_op_type);

OpRegistrationData &OriginOpType(const std:initializer_list<std::string>&

OpRegistrationData &OriginOpType(const std::string& ori_optype)

ER¥ITNRE
Bk
A
&ori_op_type._list);
ori_optype_list);
SEREA

2% BN/ 5RH
ori_optype_list TP [FIatR B FRE5I%
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SH 1PN T ol
ori_optype BN [RIntREIE 7R

9.5.2.6 ParseParamsFn

BREITIRE

SEREA

29RiHA

TR TR AR

OpRegistrationData &ParseParamsFn(const ParseParamFunc& parseParamFn)

2¥ WAL | %A
parseParamFn BN BT EFREMERIRE ParseParamFunc, 152

ElEFZE ParseParamFunc,

£ TensorFlowtEZE, EEI4TensorFlowiE
REFEMHSERFBAESRIER ST
BH—XMN ( BENMSIRFE—2) , iR
#Z(FFAutoMappingFniR ¥ 5 sCIIBRET .

XMFEENEFEM, ParseParamsFna4Eik NG =&FF, 15fHF9.5.2.7
ParseParamsByOperatorFniZ[i#{TE FEBIERIET -

& AP E#ERParseParamsFniz i {7 ¥ S FHENF A, BT NRIERITHIE
1AL

1. BEHFFI9.5.2.7 ParseParamsByOperatorFniZ i TEFIHEHEHNFFL
2. BETHRAEEXEFH#E TRENmENAEINATEENEFTENRE,

EIERREL ParseParamFunc

BRBEENXFHIHFusionParseParamFunczi ik E, TRHFRBIREHEFEHREER
FEAIRMESENE B hE FEMIRET, 1S4ERIEE|Operatorzéd,

Status ParseParamFunc(const Message* op_origin, ge::Operator& op_dest)

& 9-4 2HRAA

S8 BN/ izl
op_origin BN protobufi&TUAYEIRELEN ( SKIRTFERIREERY
prototxtXf4 ) , BEEFEMHER.
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SH BN/t ol
op_dest fith EECH BAMERRIERINE FHIREN, R

FEFER.
XFOperatorz, 152019.4.3 Operator,

9.5.2.7 ParseParamsByOperatorFn

EREINRE
MR EEN EFEHEAIRE
EREREY
OpRegistrationData &ParseParamsByOperatorFn(const ParseParamByOpFunc
&parse_param_by_op_fn)
SRR
28 BN /it il
parse_param_by _op_fn | I\ BITRARPBENETEHIRE, B
SN EIERE
ParseParamByOpFunc,

[ElifE R EL ParseParamByOpFunc

BERPBENXFLH ParseParamByOpFunciiR#l, R/RGEEISPEFEMEEAR
BBAIMESRAEBI R B HERIIRGT, 1B RIBEFIOperatordéd,

Status ParseParamByOpFunc(const ge::Operator & op_origin, ge::Operator&
op_dest)

% 9-5 SHUKA

S8 BN/ izl
op_origin TP HEZRE M AYOperatorsEXdsR, GE/EMTHAY

ﬁ“’fiﬁ:ﬂPEIEMé¥J= HER, XF
Operator 2, 152 019.4.3 Operator,

op_dest il ERC R BAKE SRS B P E RSN,
FEEFER
XFOperatorzk, 1B5£019.4.3 Operators,

2)TRiHE
To
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9.5.2.8 FusionParseParamsFn

ERELTIRE
TR S EFEIERIREL
OpRegistrationData &FusionParseParamsFn(const FusionParseParamFunc
&fusionParseParamFn)
SHI5P
¥ SN/ 15388
fusionParseParamFn BN FTRESETEMNRE, B EE
¥ FusionParseParamFunc,
£J5Ri%EA

S FREEFIHE, FusionParseParamsFniZO/GLERAE SR, 1B£R9.5.2.9
FusionParseParamsFn ( Overload ) EOi# TS EFEEAVEENT .

[l ZL FusionParseParamFunc

R BENXFEHFusionParseParamFuncZEiRE], TRRIEE A EEEISECREAI
QMIBEEERIRBL R EHROMREY, 1545 RIEEIOperatorséd,

Status FusionParseParamFunc(const vector<const google::protobuf::Message
*> &v_op_origin, ge::Operator &op_dest)

% 9-6 SR

2 YA i 158H

v_op_origin TP —2HscopeIHprotobuft&TLAIEIRLEND (K
BT RGER R prototxtSU ) , BEEFRE
HER.

op_dest i MEEFHIRSEN, RERMEEFER.
X FOperatorzk, 1E52M19.4.3 Operator,

9.5.2.9 FusionParseParamsFn ( Overload )

ERETIRE

TR S EFEMHERIREL, /99.5.2.8 FusionParseParamsFnAYEEEERE]
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OpRegistrationData &FusionParseParamsFn(const
FusionParseParamByOpFunc &fusion_parse_param_fn)

SRR
2H BAEE | G
fusion_parse_param_fn ETPN BITREEFREHNRE, B E
ERREL
FusionParseParamByOpFunc,

[EifE K& FusionParseParamByOpFunc

FFRBEENXFH LI FusionParseParamByOpFunc3iiR#], SThk/EIntEE R EMRIEHD
SEBAIIEEEANERIRRYE I IRET, 15ERIEFOperatorzidh,

Status FusionParseParamByOpFunc(const std::vector<ge::Operator> &op_src,
ge::Operator &op_dest)>;

% 9-7 SHuRA

2 BN/fH il

op_src TP —BscopeNFERIRIRE P B FEIERIRS
BFEIEEN,
FxFOperatorzg, 152019.4.3 Operator3s,

op_dest ] MEBETFHIESY, RFRSEFER.
*FOperatorz, 152 M9.4.3 OperatorE,

E)zE Rt

REGISTER_CUSTOM_OP (XXXXXX)
.FrameworkType(TENSORFLOW)
.FusionParseParamsFn(FusionParseParamsFn)
.OriginOpType (XXXXX)

ImplyType (XXXXX);

}

9.5.2.10 ParseSubgraphPostFn

EREITRE

RIEEFEE, IMEFIFEFRANSLT RIREFAYEN B AT N K ER RIS
/18
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RRERE
A

HRESER stringiUZ O RERA SRS, BINEREIESEE9IFstringhYZO

OpRegistrationData &OpRegistrationData::ParseSubgraphPostFn(const
ParseSubgraphFunc &subgraph_post_fn)

OpRegistrationData &ParseSubgraphPostFn(const ParseSubgraphFuncV2
&subgraph_post_fn);

SHIRBA
8% FIN/faih Lzl
subgraph_post_fn BN FEPBMANBE T RIREFmAR L
HIRI R K R EREINTER o
51 EEEE ParseSubgraphFuncV2
£95RiRBH

o

[BliEERE ParseSubgraphFuncV2

FAFBEENXFFEParseSubgraphFuncV2iR%], SERETFEFMANRL T SIREF
RYBINBERINI N R RINGE, [EIFRHMREEXIT:

Status ParseSubgraphFuncV2(const ge::AscendString &subgraph_name, const
ge::Graph &graph)

% 9-8 2HuKHA

2% BN/ 15iRH
subgraph_name | A FEZF,
graph L FISERYFE

9.5.2.11 ParseOpToGraphFn

RETNRE
EMZME T NS FEMRSIORL, ESETRIENSIET.
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9 EOS%E

OpRegistrationData &ParseOpToGraphFn(const ParseOpToGraphFunc

BN /fE

15288

SBEF XSG, HTFERIER
52 EIERE
ParseOpToGraphFunc .

&parse_op_to_graph_fn)
S5 BE
¥
parse_op_to_graph_fn TN
£JR15A8

ST XIS FEIRGHRT, M E SR B RIRELR PRI E FIRET Y F AR
g2hpYPartitionedCall&+, Fr1EParseParamsByOperatorFnEE{EH “SetAttr”
EOigHoriginal_type.

SLtEGIEZ WERATRA .

[ElfE &% ParseOpToGraphFunc

FAF B % X FFSEHlParseOpToGraphFunci®%), @i IREEMEEES R —3T S FER
I, EERBREE T

Status ParseOpToGraphFunc(const ge::Operator &op, ge::Graph &graph)

% 9-9 SR

2% BN/ i5AE
op BN OperatorZEIis,
graph fai IIERIFE

FEMANBEXRPESNT:
o AN BITHNNDataTi=4RR, DataTimAlindex/BMERTIET mAYSEindex M

N,

o I WidGraph:SetOutputs )IE[IRE, ZEOWASH
std::vector<std::pair<Operator, std::vector<size_t>>>, HiHinizEBig BN

IS4 o

ARzA

LUSAddE FiRi L Addn+Abs A1 .
SEMAddEFZIPartitionedCall& FHIIL S R ETR B0 R FR :

Status ParseParams(const ge::Operator &op_src, ge::Operator& op_dest)

{
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op_dest.SetAttr("original_type", "ai.onnx::11::Add");
}

— XIS FEMNER LRI PR

static Status ParseOpToGraph(const Operator &op, Graph &graph) {
auto data_0 = op::Data().set_attr_index(0);
auto data_1 = op::Data().set_attr_index(1);
auto addn = op::AddN("addn_sum").create_dynamic_input_x(2)
.set_dynamic_input_x(0, data_0)
.set_dynamic_input_x(1, data_1)
set_attr_N(2);
auto abs = op::Abs("abs_sum").set_input_x(addn);
std::vector<Operator> inputs{data_0, data_1};
std::vector<std::pair<Operator, std::vector<size_t>>> output_indexs;
output_indexs.emplace_back(abs, vector<std:size_t>{0});
graph.Setlnputs(inputs).SetOutputs(output_indexs);
return domi::SUCCESS;

}
BTIEM

REGISTER_CUSTOM_OP(name:"PartitonedCall")
.FrameworkType (xx)

.OriginOpType(xx)
.ParseParamsByOperatorFn(ParseParams)
.ParseOpToGraphFn(ParseOpToGraph)
.ImplyType(ImplyType:TVM);

}

El9-198AddE Fit T — X S FERS BRI,

9-1 — B EE

& &

ge:Data ge:Data ge:Data

geData

abs_sum

ge:AddN ge:AddN

data {4}

gather_out

JEp kit P EN S TE

ge:Const

ge:GatherV2D

HFHRETRME

9.5.2.12 ImplyType
ERENTIRE

REEFHITH
BREREY

OpRegistrationData& ImplyType(const domi:implyType& imply_type)
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S A
28 BA/AE | %A
imply_type BN BFIITER.
enum class ImplyType : unsigned int
{

BUILDIN = 0,// RE&EF, HOMEIEEHIT
TVM, // #wiEmktvm binS{4H1T

CUSTOM, /| HRFEENXITEZ S, B
CPUHAT

AI_CPU, // Al CPU BREXEFHKEY
INVALID = OXFFFFFFFF,
L

9.5.2.13 DellnputWithCond

EREINEE
RIEETFEY, RREFEERANL,
BRI REY
k1|
RSB stringhUZOFERA =R, BIFEREHESRE93FstringhY82 0,
OpRegistrationData& DellnputWithCond(int inputldx, const std::string&
attrName, bool attrValue)
OpRegistrationData &DelinputWithCond(int input_idx, const char *attr_name,
bool attr_value);
SHIR
8% PN pizkilz
inputldx BN =EMERAMAILRES .
attrName TP BHE=.
attrValue BN EIRYE.
£95Ri5 A
To
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9.5.2.14 DellnputWithOriginalType

BREINRE
RIEETFRE, HREFEERANIL,
ERE A
k1|
HIRER ustringhUEARERARIES, EiEREIEREHAEstringhYEO .
OpRegistrationData &DellnputWithOriginalType(int input_idx, const
std::string &ori_type)
OpRegistrationData &DellnputWithOriginalType(int input_idx, const char
*ori_type);
SH5EA
2% i\ /T 15388
input_idx EETPN wEMFRYBMANILTRS .
ori_type EETPN MIBR TS RRYRIAE F 2B,
AL
To

9.5.2.15 GetimplyType

BREINRE
RENBFHITHR .
EREREY
ImplyType GetimplyType () const
SR
Tco
£95R158A
Tco
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9.5.2.16 GetOmOptype

ERETNRE
IREVERINE F2EE,
EREREY
ikl
HRER JustringhUE AR LERA RS, SiEREIEZEEHAEstringhYEO .,
string GetOmOptype () const
Status GetOmOptype(ge::AscendString &om_op_type) const;
SHI5A
To
£J5Ri%EA
To

9.5.2.17 GetOriginOpTypeSet

EREITORE
SREVRIRR BRI B FRBIES
EREREY
ikl
FIRRB AstringE L RERA SRS, EBNERHIEREIEstringfYZO .
set<std::string> GetOriginOpTypeSet () const
Status GetOriginOpTypeSet(std::set<ge::AscendString> &ori_op_type) const;
SRR
Tco
£J5R1ER
Tco
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9.5.2.18 GetFrameworkType
ERENRE
SRENR AR BIRUAELRSREY
EREREY
FrameworkType GetFrameworkType() const
SR
To
2J5Ri5HA
Tco
9.5.2.19 GetParseParamFn
EREINRE
SRENRIT S F B MERVREL
EREREY
ParseParamFunc GetParseParamFn() const
SRR
To
ZJ5Ri5HA
GetParseParamFniZ /R A= RF, 1BEFH9.5.2.7
ParseParamsByOperatorFniZ[I3XENEFEI4
9.5.2.20 GetParseParamByOperatorFn
ERELTIRE
IREVERT B F B HERIREL
ERENREY
ParseParamByOpFunc GetParseParamByOperatorFn() const
S¥IHEA
Tco
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£Y5Ri5EA
T

9.5.2.21 GetFusionParseParamFn

EREThEE

REVETRI S B F R MRIRE .

FusionParseParamFunc GetFusionParseParamFn() const
SHIRBE

To
£95Ri%BH

GetFusionParseParamFniZ[[G 4R ANIGESES, 15(#FE9.5.2.22
GetFusionParseParamByOpFniZ[3XkEVRI S EFE M.

9.5.2.22 GetFusionParseParamByOpFn

ERENRE
IREVEERMTRE S EF B IAVERE
FusionParseParamByOpFunc GetFusionParseParamByOpFn() const;
SRR
Tco
£J5Ri5HH
To
E R
7

9.5.2.23 GetParseSubgraphPostFn

ER#IRE

RIEEFERE, RRNEFEMIFEPENELET _IREFRVENB AT KR
HAYRERIR o
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9 EO8%E

RREREY

A

GetParseSubgraphPostFn () ERESEARAISES, EBINER
GetParseSubgraphPostFn(ParseSubgraphFuncV2 &func) &% .

e ParseSubgraphFunc GetParseSubgraphPostFn() const
1ZERAE =R [B]ParseSubgraphFuncZEBIRYEREIXTSR, ParseSubgraphFunciEREHY

=BT

using ParseSubgraphFunc = std::function<Status(const std::string &subgraph_name, const ge::Graph

&graph)>

e Status GetParseSubgraphPostFn(ParseSubgraphFuncV2 &func) const
ZERESIREIParseSubgraphFuncV2Z2EBUAY R EITER, ParseSubgraphFuncV2iR

HBVERRAN T

using ParseSubgraphFuncV2 = std::function<Status(const ge::AscendString &subgraph_name, const

ge::Graph &graph)>

SR

e  GetParseSubgraphPostFn () &£

o
e  GetParseSubgraphPostFn(ParseSubgraphFuncV2 &func) &%
e B /HH iz
ParseSubgraphFuncV2 | it SIS F M FEPmABL T

RIREF AV H X MK FRAYER
HIR

2RISR
xo

9.5.2.24 GetParseOpToGraphFn

FREIDRE

IREVEE F IR A —XI 2 FEIRISEIEREL -

B

ParseOpToGraphFunc GetParseOpToGraphFn() const

SR
To
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£JR1%EA
o
9.5.2.25 AutoMappingFn
ERENTNRE
Sl EN EVEEE
ERERE

Status AutoMappingFn(const google::protobuf::Message* op_src,
ge::Operator& op)

S5 PH
2 L)L T o 15488
op_src TP RGHIRIRERPNEF, 88FRGE
R E PR,
op TP EECRBAINIERENE T,
*FOperatorss, E&M19.4.3
Operatorzg,
£95R15 AR

EEtaTensorFlowE F5ER R BAINERNE FE I oA —IRET,
AutoMappingFnERE AN FB T [EliE R #ParseParamsByOperatorFnd, |thfhizs
T, 1BERIERE ParseParamsByOperatorFneh{$F39.5.2.26

Autc;yl\J/Iapping ByOpFniz 1Tl ARSI R IRV B 1B B ahi#tr, (FRRAES A
A=A,

9.5.2.26 AutoMappingByOpFn

ERENRE
BahRET EIEREL
EREREY
Status AutoMappingByOpFn(const ge::Operator &op_src, ge::Operator &op);
S¥RER
2% B/ 1588
op_src TP EERRREEPNE T, B8RRE
BhEFRIEM
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28 BA/Ed 15488
op TP EECRBAIIESENE T,

*FOperatorz, 152 M9.4.3 Operatorz

ARG
[BiATensorFlowB F5 &R R A IESENE FEE—IEtHin S

REGISTER_CUSTOM_OP("SoftplusGrad")
.FrameworkType(TENSORFLOW)
.OriginOpType("SoftplusGrad")
.ParseParamsByOperatorFn(AutoMappingByOpFn)
.ImplyType(ImplyType:TVM);

}

[RiATensorFlowB F5iEE R BAIGIESEHNE F ML E— Mt Hin=

Status ParseResizeArea(const ge::Operator &op_src, ge::Operator& op)
{
AutoMappingByOpFn(op_src, op);

ge:TensorDesc input_tensor = op.GetlnputDesc("images");
input_tensor.SetOriginFormat(ge:FORMAT_NHW(C);
input_tensor.SetFormat(ge::FORMAT_NHWC);
auto ret = op.UpdatelnputDesc("images", input_tensor);
if(ret !'= ge::GRAPH_SUCCESS){
return FAILED;
}
ge:TensorDesc output_tensor = op.GetOutputDesc("y");
output_tensor.SetOriginFormat(ge:FORMAT_NHWC);
output_tensor.SetFormat(ge::FORMAT_NHWOC);
auto ret_output = op.UpdateOutputDesc("y", output_tensor);
if(ret_output != ge:GRAPH_SUCCESS){
return FAILED;
}
return SUCCESS;
}
// register ResizeArea op to GE
REGISTER_CUSTOM_OP("ResizeArea")
.FrameworkType(TENSORFLOW)
.OriginOpType("ResizeArea")
.ParseParamsByOperatorFn(ParseResizeArea)
ImplyType(ImplyType::Al_CPU);
} // namespace domi

9.5.2.27 AutoMappingFnDynamic

ERELTIRE
SN/ EFRI B shERST EIEREL .
BREREY
Status AutoMappingFnDynamic(const google::protobuf::Message *op_src,

ge::Operator &op, std::map<std::string, std::pair<std::string, std::string>>
dynamic_name_attr_value, int in_pos = -1, int out_pos = -1)
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SRR

B8H )L T Lkl

op_src TP IR RIS PNE T, S8FERE
BhEFHEM.

op TUN EECRBAILIERNEF,

dynamic_name_attr_val | A RSN BESEPR N, keyRoh

ue SimO2BMAERHE, keyRIEUE:

o in: REFRIN
e out: AEREFRMIL

in_pos BN R ETDAN S e 8
out_pos BN 2 o ] £ 91 B e 8

2)TRiHE

&ERATensorFlowE 7 5i&hc R BARMEENE F Bt TTiE—MST,
AutoMappingFnDynamicEd#7ciE N FBFEliR i ParseParamsByOperatorFnH,
s =T, B1ELIAEEParseParamsByOperatorFn9{$H9.5.2.28
AutoMappingByOpFnDynamiciZ [ TR] LABRES B IHBY /B RV B shfiBtfr, (ERRaBI
152 ERTRA .

(W AN
NSRRI RE):

// register MapStage op to GE

Status MapStageMapping(const google::protobuf:Message* op_src, ge::Operator& op) {
map<string, pair<string, string>> value;
value["in"] = pair<string, string>("values", "fake_dtypes");
AutoMappingFnDynamic(op_src, op, value);
return SUCCESS;

}

REGISTER_CUSTOM_OP("MapStage")
.FrameworkType(TENSORFLOW)
.OriginOpType("MapStage")
.ParseParamsFn(MapStageMapping)
ImplyType(ImplyType::Al_CPU);

NS A CRSRAY -

Status AutoMappingFnSplit(const google:protobuf:Message* op_src, ge::Operator& op) {
map<string, pair<string, string>> value;
value["out"] = pair<string, string>("y", "num_split");
AutoMappingFnDynamic(op_src, op, value);
return SUCCESS;
}

REGISTER_CUSTOM_OP("Split")
.FrameworkType(TENSORFLOW)
.OriginOpType("Split")
.ParseParamsFn(AutoMappingFnSplit)
ImplyType(ImplyType:TVM);

} // namespace domi
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9.5.2.28 AutoMappingByOpFnDynamic

FREIRE

SRR

SN/ EEE IS RS EIE R EL

Status AutoMappingByOpFnDynamic(const ge::Operator &op_src,
ge::Operator &op,

const vector<DynamiclnputOutputinfo> &dynamic_name_attr_value);

2 WAL e 5EER

op_src BN IR RIGEEPHNE T, S8FERE
BEhETFHEM.
*FOperatorzs, B5&M9.4.3
Operator

op A ERC A BBAIMESERIE T,
*FOperatorzs, 152019.4.3
Operatorzg

dynamic_name_attr_val | HIA HREIASH N SEPR Y,

ue DynamiclnputOutputinfoXiEL5Hai5
2 IDynamiclnputOutputinfoXELS
fi%Ee

DynamiclnputOutputinfo ZE4EH15ER

const int64_t kMaxNameLength = 1048576; // 1M
enum DynamicType {

kinvalid = 0,
klnput =1,
kOutput = 2
5

struct DynamiclnputOutputinfo {

DynamicType type;

const char *port_name;

int64_t port_name_len;

const char *attr_name;

int64_t attr_name_len;

DynamiclnputOutputinfo() :

type(kinvalid), port_name(nullptr), port_name_len(0),
attr_name(nullptr), attr_name_len(0) {}
DynamiclnputOutputinfo(DynamicType type, const char *port_name, int64_t port_name_len,
const char *attr_name, int64_t attr_name_len) :
type(type),

port_name(port_name),
port_name_len(port_name_len),
attr_name(attr_name),

attr_name_len(attr_name_len) {}

%
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type IBEEMSHmANEL
0: XTE
1: BN
2: i
port_name wOBF, WALERmEHEIName,
port_name_len inOB=FKE, mKKE/ SkMaxNameLength
attr_name BHEE=F,
attr name_len BHEFKE, mKiKE SkMaxNameLength
A=A

Status QueueDequeueUpToMapping(const ge:Operator& op_src, ge::Operator& op) {
vector<DynamiclnputOutputinfo> dynamic_name_attr_value;

string port_name = "components";

string attr_name = "component_types";

DynamiclnputOutputinfo name_attr(kOutput, port_name.c_str(), port_name.size(), attr_name.c_str(),
attr_name.size());

dynamic_name_attr_value.push_back(name_attr);

AutoMappingByOpFnDynamic(op_src, op, dynamic_name_attr_value);

return SUCCESS;

}

REGISTER_CUSTOM_OP("QueueDequeueUpTo")
.FrameworkType(TENSORFLOW)
.OriginOpType("QueueDequeueUpToV2")
.ParseParamsByOperatorFn(QueueDequeueUpToMapping)
ImplyType (ImplyType::Al_CPU);

9.5.2.29 AutoMappingSubgraphindex

RETNRE
REFENBNBEAEERI R SBMNBHEXR

RERE

Status AutoMappingSubgraphindex(const ge::Graph &graph,

const std::function<int(int data_index)> &input,

const std::function<int(int netoutput_index)> &output)

Status AutoMappingSubgraphindex(const ge::Graph &graph,

const std::function<Status(int data_index, int &parent_input_index)> &input,

const std::function<Status(int netoutput_index, int &parent_output_index)>
&output)
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9 EOsE

SRR

2% FIN/fath iz
graph A FEXIR
input TP BT RIR R EREL
output A GADHH X R SR FX BRI EL
£JRi%EH
Fo

9.5.2.30 InputReorderVector

ER¥IINRE

XFFEEFHRGPREEEFNBASHINT, WRONREMERZEOD, INFRET

== SE S
BREREY
OpRegistrationData &InputReorderVector(const vector<int> &input_order)
SH5A
28 BN/HH 15288
input_order BN BFRAERSIE, TiRERRR
ANZFK5|, MRNAMERTEREHHY
BWMANRS|, flU0: E=SERNEFA
IRIAY S BEAKMIEEEE FHAD, [Fin
A0Z9in0, [FEIA1ARINT, REA2A
in2, 1&EMAAAEOENinput_order =
{1, 0, 2}, BRARRITIEEFADRIEIAN
073in1, HIA1AIN0, BA2AIN2,
IR[El{E
OpRegistrationDataz&R935 | A,
FELE
Tco
2J5R15 A
Tco
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9.5.3 OpReceiver 3
9.5.3.1 OpReceiver fai& FREFNATHI RS
ERELTIRE
OpReceivertdi&R %, BEWBEXEFIGEMERE
OpReceiver(OpRegistrationData& reg_data);
~OpReceiver()
SHI5A
2% BN/fH ol
reg_data BN FEIMNEFHER.
R[EE
OpReceivertdiE R FHIR[E]OpReceiverZEBIAIITR ,
FELE
To
2J5R158A
Tco
9.5.4 DECLARE_ERRORNO
EIRIB A EMER, ZEXIMEHN T IR AR R
e SUCCESS: B¢If.
e FAILED: %K,
e PARAM_INVALID: S#AFEi%.
e SCOPE_NOT_CHANGED: ScopeRt&#INIZITAR, ZB&YATpass.
AN
DECLARE_ERRORNO(0, 0, SUCCESS, 0);
DECLARE_ERRORNO (OXFF, OXFF, FAILED, OXFFFFFFFF);
DECLARE_ERRORNO_COMMON (PARAM_INVALID, 1); // 50331649
DECLARE_ERRORNO(SYSID_FWK, 1, SCOPE_NOT_CHANGED, 201);
IEETLUMECANNER R S SRS R R AR “include/register/
register_error_codes.h” TEEEIRIBEN -
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1&a]LAfEAscend-cann-toolkitFF A EHELZEB R TR “ascend-toolkit/latest/
include/register/register_error_codes.h” BEEIRIGEN -
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1 o fyR

BEXBZFIER
FECastEFBilAFIE

10.1 HEMXEFEIR

CANNTIEEHTEEXEFER, HAFRZINSE,

BE N E FIEIRFAENERZ S9: CANNZ 2R Z R “toolkit/tools/msopgen/template/
custom_operator_sample” .

custom_operator_sample B R4 .

——— AICPU

| —— Onnx

| L—— Tensorflow
——DSL

|  —— Mindspore
| —— Onnx

|  ——PyTorch

| L—— Tensorflow
—TIK

—— Mindspore
—— PyTorch

L—— Tensorflow
(e

EEX%?E*&PCEEHW’E?B%M, HEFARKIESE, FFAPETEEXEFERET
mFE.

OnNxE FRiFATEEprotochkA~43.13.0,

10.2 i3 Cast EFBEaHBENIFHE
&N

RERIERS, EBRIAI CPUBF SIS EMEIERESERmEAMAITS, AEEE
Efst%?EEME)\%'TE'H&J‘E%E@)\EH&%%?i%ﬂ’\]%ﬂ&%‘é?&, MTSEEIRIZEAYI IR
ERFTIE -

WNE10-1, FxMatrixinverseEFRYINAXA 235 float16A9EHESREL
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10-1 ?E% BNl
2 9:51. W tensorflow/core/ framswm fop_kernel.cc: ln},] [0
s/ Ge!

2: Op type[MatrixIm el k. L u _FLOAT16 of input x 1s orted by current kernel info stere. op
[MatrixInverse] .
rsel

cal/python3.7.5/1ib/python3.7/multiprocessing/semaphore_tracker.py:144: UserWarning: semapho

e op _smoke |
here appear to be 91 leaked semaphores to clean up a

iR, BIRTAFECastEFEailNFE, FMIRFELZRESE.

BRIELER
$I81 FJFAutoCastFFx,

1B “ Ascend-cann-toolkitZZE B F/ascend-toolkit/latest” BHZRF “lib64/plugin/
opskernel/conflg/lnlt conf” 3%, 48 “AutoCastMode” SHBIEEX T, WTFT
ZR.

AutoCastMode = 1

TE2 BRWNNEFEERE, EHEENHIEFPIENCastiEimiin
W TRER7R, MatrixinverseEFHIMINAxAS$ 5 float16, BFEEEREUT:

"MatrixInverse":{
"input0":{
"name""x",
"type":"DT_FLOAT,DT_DOUBLE,DT_COMPLEX128,DT_COMPLEX64"

"oplnfo":{
"computeCost":"100",
"engine":"DNN_VM_AICPU",
"flagAsync":"False",
"flagPartial":"False",
"formatAgnostic":"False",
"opKernelLib":"TFKernel",
"opsFlag":"OPS_FLAG_OPEN",
"subTypeOfinferShape":"1"

%

"output0":{
"name":"y",
"type":"DT_FLOAT,DT_DOUBLE,DT_COMPLEX128,DT_COMPLEX64"

I3
AT ILEY S loat16, EEMUNTEX:
1. YWENSEHTIEN, EINSZH0EIESEE, HIENNEIESEBIEEIEN .
f5Ign, IFMatrixinverseEH+F, HWANISHIXIfloat1638BIA97F, FHENcastAim,
Bfloat16i&ia Hfloat32, KERELIMABISIEAN—float16Zfloat32castE
e

" inputO" {
"name":"x",
"type": "DT_FLOAT,DT_DOUBLE,DT_COMPLEX1 28,DT_COMPLEX64,DT_FLOAT16",
"srcAutoCastType":"DT_FLOAT16",
"dstAutoCastType":"DT_FLOAT"

3

- XIFRY “type” HRiBAIN “DT_FLOAT16” HUERE, IFNEUEXEITSN
MNABEFEREPCastEFRIEN o

- IEINECE “srcAutoCastType” , KEREINEUEAYSEEY,
- EINECE “dstAutoCastType” , (KEZEELEILAHIBIREURSRE
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f5gn, XMatrixinverse&E ¥+, HiEiNxIfloat1 628889374, FHiEhNcastilnl,
$Efloat324% i float16, (LFEEL ML EiEAN—" float32ZF|float16fYcastE T

"output0":{
"name":"y",

"srcAutoCastType":"DT_FLOAT",
"dstAutoCastType":"DT_FLOAT16"
}

- M “type” HEAN “DT_FLOAT16” HUEREE!, ISHHUEXLETEISN
SN EFEEEFCastEFHIEN -

- IEBINBCE “srcAutoCastType” , LFRMAFIEAISEEL,
- IBI0ACE “dstAutoCastType” , (URFEIEHRRLAIEIREUEREY,

o HEEFHZSITHAN. STHEEEREGHEENSESRE, USMIA. BHEHEE
RER DRI TIZL o

o HTHEACastEF, BESE—EREERRE, BfREKNSHRIgIEIEEES
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