OPLib kernel list

Blas

L1

dot

tile_dot_f16

NB:

M EmARERKEH — TR, AR AfloatlediRE, RINEEHfloat32,
BRI %A= AR -
void dot_f16(SiDeviceHandle dev, void *A, void *B, void *C, int size);

deviydevice handle. A, BAMIAREIEH, ChHEILIET. sizeABMANBRENKE, BN
(LhERFERBEHRVVEET, HitsizelZBFAIEER, KIXTT)

L2

gemv

gemv_f32_f16_f16

NAg:

Y =alpha * OP(A) *V + beta * Y

ERIEM SR

void gemv_f32_f16_f16(SiDeviceHandle dev,
uint8_t trans, // not used for now)
int N,
int K,
void *alpha,
void *pA,
int Ida, // not used for now

void *pV,



L3

intincV, // not used for now
void *beta,

void *pY,

int incY);

LR E a5 N floatl6, imithifloat3289gemvitil, MmAEIEE B Bglobal memory, HA
PASIFERE, shapeZI(N,K), tile format; pV@MRE, shapef(K, 1), linearformat; Z5RA
pY, shapeX(N, 1), linear format

BRI FFEK:

NZEXR32347F, KM L128B3Y5F, SHTFHANLEME, BHMEKER64NTT

Data layoutE3K:

pAFIFER%E, tile format, shape’u((32,N/32),(16,K/16)) , stride}3((16,32*K),(1,32*16))

pVHlpY=&linear format

gemv_f32_bf16_bfl6
[, Abfl6HIkRZs

mma

mma_f16_m32:

NE:

e # A float L6EIER ILEImmasSeil, MABIEERZIEEXBglobal memory, RINHILEIERF
5 932x32BHtilet& . RIBAFMANNEIEsize RESBoD B AR, BaiiF—1
PEG 321472,

BRI %A= AR -
void mma_f16_m32(void*A, void *B, void *C, int m, int n, int k);

A, B, CHRINWASHBEMERNIEE, m, n, kN5EMEsize, AfEPEsizeamxk, BEEEsize
79kxno

FHEXTTEK

m is 32 aligned, >=32; nis 32 aligned, >=32; K is 16 aligned, >=16
Data layoutE3K:

A's shapeis ((32,m/32),(16,k/16)); A's stride is ((16,32*k),(1,32*16))
B's shapeis ((32,n/32),(16,k/16)); B's stride is ((16,32*k),(1,32*16))



AR, BEMHsizevkxn, BEMEMIERITITREINBINBEMHITTIRE, HLLBREMRIH
NHR AR EENEF. XEELIEEFEZRETHNRINEERES, RITIHHEA AEZE LD
%EBEAXBO

mma_bfl6_m32:
R [, ¥BENbf1689ARZS

mma_f16_accl6_m32:

ALT]
A

[EL, X3IR2XHTreuseDIEE, BNRMBIEAERDB2EFMEMESEMIIHEIERE, SRH
mma#MDEFREMBMERH S [EEIDEFF.

mma_bfl6_accl6 _m32:
NE: FLE

tile_mma_32x32_f16_f16_f16_tiled_tensor_smem_simple_demo:

NB:

LR ERN A F3eiEshared memoryBVR 2 5B, RESUAR—1NEIE, WIEMRATRAN, K
¥ BEEFEMglobal memoryF iz Elshared memorys, B Mshared memoryHloadZI&F 723
HITITE,

mma_fl16_m16:

A .
N

ek #EL A float L6 ILEImmaseil, MABIEERIEEXBglobal memory, BN EIER
5 /16x64BMItilet& . RIBAFMANNEIEsize KBS B BEARMNLIEE, BaiaxiF—
TPEG 321412,

BRIERASER
void mma_f16_m16(void*A, void *B, void *C, int m, int n, int k);

A, B, CHRANMANSHEIERENIEF, m, n, kN%EPEsize, AXEPEsizeamxk, BiEPEsize
?gkxno

HHEXTTENK:

m =16; n is 32 aligned, >=32; K is 32 aligned, >=32

Data layoutE3K :

A's shapeis ((16,1),(32,k/32)); A's stride is ((16,16*k),(1,16*32))

B's shape is ((32,n/32),(16,k/16)); B's stride is ((16,32*k),(1,32*16))



AR, B ERERSsizegkxn, BEEMRFEETITELRIAXIBIEMEHITTRE, ALBXEEA
N ARERIHF. XEEEIEMRERTHIANERERER, BITIHEA RAEELW
*EPEAXB

mma_bfl6_m1lé6:
A BLE, MARREAple

mma_f32_f16_m32:
N4 mma_fl6_m32, WAFKEAfp16, IR 132

mma_f32_bfl16_m1l6:
48 Rmma_bfl6_m16, AEE Hbf16, LR F9f32

mma_f32_f16_m1l6:
4. Rmma_bfl6_m16, iAZREI 16, R Hf32

mma_f32_bfl6_m32:
N Emma_f16_m32, imAREHDbf16, it RE 32

mma_f32_bfl6_ma8:

B:

LtER# A bfloat 1684 TLAIMmaseil, MABIEERZIXEXBglobal memory, N LR
HEfR98x128BAVtilet& T, KR A32, RIFBAFMANEIESize KBS B BRI
128, BHelsSZHF—1"PEG 321415,

BRIER A AR :
void mma_f32_bf16_m8(void*A, void *B, void *C, int m, int n, int k);

A, B, CHRBIABMANSHEEENIEE, m, n, kEEsize, A%EPEsizeamxk, BiEPEsize
ﬁﬂkxno

BRI TFEK:

m =8; nis 32 aligned, >=32; K is 64 aligned, >=64

Data layoutEK:

A's shapeis ((8,1),(64,k/32)); A's stride is ((16,8*k),(1,8*64))

B's shape is ((32,n/32),(16,k/16)); B's stride is ((16,32*k),(1,32*16))

AR, BIEEMSsizegkxn, EBEERIEELBETITEXRIAXBEMEHITTHRE, ALBXEFAE
NHRARERNEF. XFEEEIEMREZRETHINEERER, RITIHEA AEELW
5EPEAXB



mma_f32_f16 _m8:
8: BE, BWAZEERF16, 1 HA A32

mma_dte:
NA: ZHEEASUEXEE Nfp16F0bf16, HMERAILTFHfpl6. bfl6. fp32

SRRV NAREPEshapeIR8, R16, R32, z#HFRVImAMHILformatAlinearftiled
[RES:

template <class inputT, class outputT, int tensor_format_in =0, int tensor_format_out =
1> //T:input date type; O:linear, 1:tiled

void mma_dte(void *A, void *B, void *C, int M, int N, int K);

mma_bfl6_mS§:
N4E: Bmma_f32_bfl6_m8, HANREEI A6, haHi2EE Abfl6

mma_bfl6_universal:
NA: WMANFEEADI16, HEHERE Fbf16, FRTXIFAREMERS. R16F1R32

mma_f16_mS:
8. Rmma_f32_bfle_m8, AR Nf16, MR Hf16

mma_f16_universal:
B WANLERTL6, mH A A6, FITIFAEE RS, R16F1R32

mma_f32_bfl16_universal:
NA: WANLEE D16, MR 32, FRZIFARFE RS, R16FIR32

mma_f32_f16_universal:
B WANLEBRNL6, B ANI32, FITHIFAREE RS, R16F1R32

mma_i32_i8 universal:
A WMANLBAINS, HHZER AINt32, FANZIFASEEARS. R16F1R32

mma_bfl16_mxi4_universal:
A WAL Imxint4, mHEEE b6, B ZFARERE RS, R16F1R32

mma_bfl6_mxf4_universal:
B WANEE Amxf4, HmHER Abfl6, FERZIFAREEARS. R16F1R32



Attention

softmax

sofmtax_f32

N

SR E R T linear formatfy iR #H 1 Tsoftmaxi®fE, #IERE Fglobal memory

BRIERASER

int softmax_f32(SiDeviceHandle dev, void *out, void *in, bool half_to_float, int outer_size,
int dim_siz, intinner_size);

WiRA:
devigdevice handle, outEHitisst, in@WAIEH, half_to_float&ES AR, outer_sizeftk

ZDREMEIERITIRE, TEETEZEREZHIINAMXR, dim_sizeRRISENELIUE
B%/VANTE, inner_sizeBRARER, BRiAgEHL

BHEITTTE K

dim_size 4256357

softmax_bf16
N

Eill

BRI% A AR -

int softmax_bf16(SiDeviceHandle dev, void *out, void *in, bool half_to_float, int outer_size,
int dim_siz, int inner_size);

WiEH
Eill
BRI TTEK:

dim_size 4512355

softmax_tile

NE:

AR EENTtile formatRYEIE#H 1TsoftmaxigE

BRIER A BA

int softmax_tile_f32(SiDeviceHandle dev, void *out, void *in, bool half_to_float, int
outer_size, int dim_siz, int inner_size);



WiRA

devigdevice handle, out@iitiiEst, inBHMAIEET, half_to_floatEEIRHA, outer_sizeflsk
Z/DERHITIRE, AR Rtile format, WFQ*KHILR, RILUARNRLE RscorefIiTHK,
dim_sizeRIZIENEBEBIEEZ DI TR, WTQKHER, AILUARNRE RscorefV7IEK,
inner_size BB RER, BAIAIEHL

BUBXITTEXK:
dim_sizeAZ0 A 8HI(EEK

outer_sizeATE32HIE%K
log_softmax

log_softmax_bfl6

B

AR F S Tsoftmax_bflegyi it illog (MlenlkEk) , HFELENT:

log_softmax(z;) = (z; — max(z)) — log Z o —max(2)
J

BRI ENAEER

void log_softmax_bf16(sifmt::bfloat16 *p_in, sifmt::bfloat16 *p_out, float *etmp, bool
half_to_float, int outer_size, int dim_size, int inner_size)

HiRA:
[Elsoftmax_bfl6
FEXTTTENK:
[Elsoftmax_bf16

RoPE

rope_bfl6

A TRWMANIERNTRE I ERID, WMASIERE Aybfloatl6, sinfEMcos(EiELk FERIE .
ERIEA AR

void rope_bf16(SiDeviceHandle dev, void *d_in, void *sin, void *cos, void *d_out, int h_size,
intseq_len);



dev/gdevice handle. d_in A3 NEIEIEE, d_out A EIEISE, sinfusin#iEigs, cosh
cos#iiEIgst, h_size M NEIEIIhidden size, seq_lenJsequence length, hidden sizeEXR2Z
1024H9EEER(Z, sequence length’ R B FRIEEXK,

rms_norm
TR HERAKIERRMSnorm, A0
Wk T

v/mean(z?) + eps

NN EERtensor, 23I&batch_size5normalized_size, normalized_size HRSFE, 2
#HiTnormlizet BERLEE,

BRIENAS PR

(AN RS

O 0 N O

10

11

12  template <typename T>

13  void rms_norm(const void* output, const void* input, const void* weight, const
float eps, const int64_t batch_size, const int64_t normalized_size, const
int64_t original_normalized_size, int weight_opt, int eps_opt);

14

devAydevice handle. output B HHEIBIEST, inputhEIHEIEIEE, weight BFFRMNESIENIE
£, NEEIEMNSsizeAnormalized_size, epsA— 1 F =%, BHE /le-68(1e-5, normalized_size

FEXTFEtile sizethFLE1024B, WRFIRMAIIBERXTTT, RIZ4N0EINTTE, HEBGFEIEHNEIESze
M{E%5original_normalized_size. weight_opt A1 R RITEFEERweight, BNIREFweight,

eps_optN1ZRNITERFEEMeps, BUARIMeps.

fill

T



BIANA—tensor, — P scalar, fH—1#Rtensor, FMigAtensorgt8E Ishape, BFfET&E
HAscalaro

BRIEM SR
template <typename T>

void fill(void *d_in, void *d_out, int dim0_size, int dim1_size, T value)
S

d_inAEANEIEISE, d_outAiHEIEIEH, dim0_size AMLEE KR/, diml_size IKAEE K/\H
FEAtile_reg, BAEXNEHE1024B3I5T), value NEEBIERZHIRE,

masked_fill

!

N J9—"data tensor, —mask tensor, —“>scalar value, HitH—"r#Jtensor, % Atensor
BiERAshape, BXIR{IEmask1MTTRERBARvalue,

BRIEN =R

template <typename T>

void masked_fill(void *d_data, void *d_mask, void *d_out, int data_dim0, int data_dim1, int
mask_dim0, int mask_dim1, T value)

2.

d_data i NEIEfEE, d_mask Al ABEIEIEEH, d_outhiaith#kiEigst, data_dim0AEiERISb
BH#HE KR/, data_dimlAFENARBEHEE R/, mask_dimORBREMINELEE A/, mask_diml
MBI ABLEE KX/, value N EBIEZTIITE,

#iZMshapefldataiishapeE =B R :
1. mask_diml ==data_dim1 && mask_dim0 == data_dimO0: no broadcast

2. mask_diml ==data_diml && mask_dimO0 == 1: broadcast on dim0
3. mask_dim1l==1 && mask_dim0 == data_dimO0: broadcast on dim1
(¥FZRYshapeflldatafyshape R —2, BI2,3mMiFREY, FiFEdata_diml1>=32)

sum

T4

WA _4Mtensor (shapef[M,N]) , kernelIRBE— M EERITRITE, HEEERLtensor
(shapeA[M]) H,

BRI ENAEER

AR



1 /// @brief sum function

2 /// @tparam T Tensor datatype, only support sifmt::float32 for now

3 /// @param d_in Input tensor with shape [dimO_size, diml_size]

4 /// @param d_out Output tensor with shape [dimO_size]

5 /// @param dim@_size Tensor shape 0

6 /// @param diml_size Tensor shape 1

7 /// @param dim Dimension which sum calculate, only support -1 for now

8 template <typename T>

9 void sum(void *d_in, void *d_out, int dim@_size, int diml_size, int dim = -1);
#hFELRA:

(1) MIRRFEELHFdim=-1, keepdim=truefISEEE

(2) keepdim#BZE FunsqueezedfE, HEZRFILE, BFAFZEMERXRE
(3) #MFIZFr L, VWMRRFEXFfloatKE

(4) #IhRETLLR#E [EtensorcontinuousHIE N

(5) HITARIEAN: torch¥imAtensor (shapeR[A, B, C]) #H{TshapeZift, % H[A* B, ClfE AN
sikernel, sikernelXt&x/G—4#H{TRINTE, HtishapeA[A* B]f¥tensor, REtorchiEEHiRHEE|
[A, B, 1]89shapefz=

(6) #IhRdiml_sizeS#, REINI2FTXIFF (81 float) , E&tile regiiload i/ MiEER

mul
NAB: WD ifitensor, TEM{IMelement wisefI5EFR, WEiFHP— P HscalarB—1 R

tensor

RIENAERR

(AN RS

1 /// @brief Multiply two tensors with specified dimensions (supports scalar
broadcasting)

2 /// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatlé,

sifmt::float32]

/// @param d_inO@ First input tensor (scalar if is_d_inO_scalar 1is true)

/// @param d_inl Second input tensor (scalar if is_d_inl_scalar is true)

/// @param d_out Output tensor (shape: dimO_size x diml_size)

/// @param dimO_size Size of dimension 0 (total size 1024B aligned)

/// @param diml_size Size of dimension 1 (total size 1024B aligned)

/// @param is_d_inO_scalar True if d_in0O is a scalar

O© 00 N O 0 b W

/// @param is_d_inl_scalar True if d_inl is a scalar
10 template <typename T>//only sifmt::bfloatl6, sifmt::floatl6, sifmt::float32
are supported



11 void mul(void *d_in®@, void *d_inl, void *d_out, int dimO_size, int diml_size,
bool is_d_in0_scalar, bool dis_d_inl_scalar);

12

13

14

#FEIHBA: tensorBysize EERF1024BXT5F, EHiFsifmt::bfloatls, sifmt::floatl6, sifmt::float32 =74
IR EY

div

TR

ST —tensorfelementwiselfixk, #EREHtensor, FREAI LI Ntensordscalar, it fatensor,

PRIZX SR :

AT ER

1

2

3

4

5

6

7

8 template <typename T>

9 void div(void *d_in@, void *d_inl, void *d_out, int dimO_size, bool

is_d_inl_scalar);

#FEBLEA:

(1) ¥ L, YhRFEERFfloat, bf163EH

(2) BREL (3IN2) FEXFrtensorGscalarfitizt
(3) Mt SHEER (A1) Hshape—H

(4) INREREHtensor, BBARRES R shapei8E (WIARE, NIRIEZRLIRHTT
broadcast) , fflelementwiseffix

(5) XFFFERHI: BHEBRIERIMO_size * sizeof(T)A1024BF 77
(6) WMNEHESE, WHERHBITIMAIE (reshapeA—4#FHpaddingZERF & FITFIRH!)

floor divide

T



ST —4EtensorfelementwiseffiE, FHE TEXNEE, #ERE¥Utensor, BREARILAAtensorgiscalar, %
H Ftensor,

(1) BHIHFL, PRFERFING32EE, NMRBABIEEE NiInt64, HEZHITINt64->int324%
g2

(2) ¥R (B@AN2) FEXHFtensorSscalarffzzt
(3) WHSHRE (3A1) Bshape—

(4) wNERFREHtensor, AR SWIFEshapefiBE (WIARE, N EEZSAIRH#TT
broadcast) , fflelementwisepfix

(5) IIFFPREI: 2MIZEARVV Core, LITFF IR
(6) WANFHEESE, HYHERHTMLIE (reshapei—4)

AEEZOARR:
RS
1
2
3
4
5
6
7
8 template <typename T>
9 void floor_div(void xd_in@, void *d_inl, void *d_out, int dimO_size, bool

is_d_inl_scalar);

bincount
TR
S —4EJE A B EtensorBIEEIE ST, 45110~ (min_len-1) & NBEAKBINAIRE.

BRIEN AR

AGER

1

2

3

4

5

6

7  template<typename T>



8 void bincount(void *d_in, void *d_out, T dim_size, T min_len);

#MFEBLEA:

(1) B RS inte4tE 5

(2) VIRERFAZFweightsS#

(3) HititensorBIKE L, #MREKBImMInlen, BEEEEETZFmax + 1M1ER
(4) FIEREE, BTEERE, MMRSZRINt32_tXE, BEZRIHIEHRIT64-325%%

eq

T4

Eb B NBY2 N tensor (ktensor5scalar) SN AIBENHNERETESE (WARNEMERESAEFN
IhEE)

PRIZX SR :

(AN RS

© 0o N oo 0 b~ W NP

[
(o]

template <typename T>

11 void eq(void *d_in®, void *d_inl, void *d_out, int dim@_size, int diml_size,
bool 1is_d_inl_scalar = true, int op_type = 0);
#FEiRA:

(1) #HHZHFL, FEZHFLEE: int32_t, bfloatl6, float32
(2) ¥IRIFBEZFRA29scalarfyER
(3) BATHEHRES, WFint64_tZ£R, BIEZEEIEHIT4-325%k

nonzero

TR

iR[OltensorPIEOTTEMMUEE Bo



BRI ENAEER

RIGIR

1 /// @brief Returns 2 tensor containing the indices of all non-zero elements of
input

2 /// @tparam T Datatype support [int32_t]

3 /// @param[in] d_in Input tensor with shape [dimO_size, diml_size]

4 /// @param[out] d_out® Output tensor O with shape [*out_size]

5 /// @param[out] d_outl Output tensor 1 with shape [#*out_size]

6 /// @param[in] dim@_size Tensor shape param O

7 /// @param[in] diml_size Tensor shape param 1

8 /// @param[out] out_size Record nonzero element number, this param should be
on DEVICE MEMORY

9 template <typename T>

10  void nonzero_2d(void *d_in, void xd_out®, void *d_outl, int dim@_size, int
diml_size, int *out_size);

11

12 /// @brief Returns 1 tensor containing the indices of all non-zero elements of
input

13  /// @tparam T Datatype support [int32_t]

14 /// @param[in] d_in Input tensor with shape [dimO_size, diml_size]

15 /// @param[out] d_out Output tensor with shape [#*out_size, 2]

16 /// @param[in] dimO_size Tensor shape param 0O

17 /// @param[in] diml_size Tensor shape param 1

18 /// @param[out] out_size Record nonzero element number, this param should be
on DEVICE MEMORY

19 template <typename T>

20  void nonzero_2d_no_tuple(void *d_in, void *d_out, int dim@_size, -int
diml_size, int *out_size);

#hFEILRA:

(1) #hRz#Fas_tupleAture/falsefyIE

as_tupletruely, iR[EltensorAd1, RDRFMEAREENLINE (ZHERMNBIEELIREX
8, y&)

as_tuplefafalseBy, iR[Eltensor914™, shape/I3[MAX_NUM, DIM_NUM]
(2) ¥RRZFFint32_tFEEY, HEZRGEIEH1T64-32%

(3) MR NSEI —4mANEO, Wbt A4, REBEAERRETE, Bi&inputE(m,n], HBHED
tensorfI K/ A[m * n], MENMiattensorfIEL A/, BEETFout_sizeiR[E1EE

as_tuplefgtruedt, R[Etensorg2t

as_tuple/afalseBy, iR[Eltensor/g14™, shapefa[m * n, 2]



index_select
N

BINA1ID _ithiEtensor, 11M—4Z5|tensor, R4 Eindex_dim; HH A1 "ttensor, &
HiNtensorZfyindexfVH S,

PRIZX AR :
HAETIR

2  template <typename T>
3 void index_select(void *d_in@, void *d_inl, void *d_out, int output_size, int

dimO_size, int diml_size, int index_dim, int index_size);

S
1. d_in0A9%dEtensor, shapefa(dim0_size,dim1_size), sizeTLXI7FHEK
2. d_in1AZ&5|tensor, —4#, KEMindex_size
3. d_outA%ithtensor
a. index_dim=0BYshape/J(index_size,dim1_size)
b. index_dim=1BYshape/3(dim0_size,index_size)

4. index_dim, ZT5IB4EE, NOHEL

gt_tensor
Na:
WAN—1_#Edata tensor, — 1 _fother tensor, HitHA—1N"4boolE Atensor, FdataFll

otherBITEMLL LR (element_data > element_other)

BRI EAEER

(AN RS

1 template <typename T>
2 void gt_tensor(void *d_in@, void *d_inl, void *d_out, int data_dim@, int
data_diml, int other_dim@, int other_diml);

28
1. d_in0J3data tensor, shape’y(data_dim0,data_dim1)

2. d_inlgother tensor, shapef(other_dim0,other_dim1l); X#Fbroadcastidata tensortBREIHY
shape,



3. d_outkaithitensor, Jt&EboolZER, shapefld_in0—#F

ge_scalar
N
WIN—_#data tensor, — scalar; HiHA— 1P "4boolZXE Mtensor, FndataByTEH

scalarB9EbEIREE R (element_data >=scalar)

BRIEN SR

(AN RS

1 template <typename T>
2 void ge_scalar(void *d_in®, T d_inl, void *d_out, int dimO_size, int

diml_size);

S

1. d_in0OA% ABItensor, shape/s(dim0_size,dim1_size)

2. d_in179% \Mscalar

3. d_outgkaitHAVtensor, 7t&EIboolZR, shapefld_in0—#F

[t_scalar
B
BIAN—T_4data tensor, —scalar; BHA—1N " boolzEE Mtensor, F/ndataBycEHM

scalarf9EbiRER (element_data < scalar)

BRI ENAEER

AR

1 template <typename T>
2 void lt_scalar(void *d_in®, T d_inl, void *d_out, int dimO_size, int

diml_size);

o35
1. d_in0Ji@ NBItensor, shapef(dim0_size,dim1_size)
2. d_in1g%i NFYscalar

3. d_outAtHAItensor, st&AboolzkE!, shapefld_in0—#*

Topk



N WA—D"4m0data tensor, TFRABREE LIS AHE/DIKN TR, BHXETENENR
5|, ZHFHFERH.

/// @brief get the largest or smallest K numbers and the indices form tensor

T Datatype support [sifmt::float32, sifmt::bfloatl6, sifmt::floatl6]
values Output data pointer

indices Output data index pointer

self Input data pointer

batch_size Batch size of input data

size The size from which to select the k values

k K number

largest True for largest k values, False for smallest k values

sorted True for sorting the result, False for no sorting

template <typename T>

void topk(void* values, voidx indices, const void* self, const int64_t

batch_size, const int64_t size, int k, bool largest, bool sorted);

BRIEM SR
AT ER
1

self

2 /// @param
3 /// @param
4 /// @param
5 /// @param
6 /// @param
7 /// @aram
8 /// @param
9 /// @param
10 /// @param
11
12
13

N 7EEE: HElfERRVV core LUIEHEFERMI ARSI, S rvv corefate—Mvector, MREEEIT(H,

rsqrt

A rsqrtATFIHRERNKEE N TENFTHRNELR, BRE—1HKE, EFSIMTHEZE input
AN TR T S RAVEIEL

BRIEN A= RA

(GRS

1

S8

=

//calculate the reciprocal of the square-root of the input tensor with size

dimO*xdiml.

//total size should be 1024B algined
template <typename T>//only sifmt::bfloatl6, sifmt::floatl6, sifmt::float32
are supported

void rsqrt(void *d_in, void *d_out, int dim@_size, int diml_size );

1. d_inAfN\Rtensor, shape’y(dim0_size,dim1_size)
2. d_out At Mtensor, shape@EimN, FIEREERA



mean_dim

NE: MAN—D R tensor, RIBATHHEE(0/1)iHHEIYE, REIMtensorfEIEEHE L REES
A1

BRI ENAEER

ABGIR

1

o 0~ W

O

template <typename T>
10 void mean_dim(void* d_out, voidx d_in, int dim@_size, int diml_size, int

origianl_diml_size, int dim);

2
1. d_inA%ARtensor, shapef(dim0_size,dim1_size)

2. d_outAfmHEtensor, &dim=1, shapeXy (dim0_size,1) ;#&dim=0, shapern (1,
diml_size)

3. original_dim1_size 9 E®BIdim1_size, HfEMAtile core, diml_size/goriginal_dim1_size pad 0
2 [E¥EIR1024B3FF 9B,

4. dimiEEEE#H TmeanVHEE,

silu_and_mul
48 Applies SiLU activation to first half of input and multiplies with second half

* @note Memory Layout:

*

- Input tensor has shape [..., 2*d] where last dimension contains pairs of values

*

- Qutput tensor has shape [..., d]

*

- Supports non-contiguous tensors through explicit stride parameters

*

* @note Behavior:
* - Computes out[i] = SiLU(input[i]) * input[i+d] foriin [0,d)



* - SiLU(x) = x * sigmoid(x)

*

- Optimized implementation for different hardware and data types
BRI #UAEA

(AN RS

1 /// @brief Applies SilLU activation to first half of input and multiplies with
second half

2 /// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatlé,
sifmt::float32]

3 /// @param d_in Input tensor [dimO_size, 2*diml_size]

4 /// @param d_out Output tensor [dimO_size, diml_size]

5 /// @param dimO_size Size of dimension @ for the input/output tensor

6 /// @param diml_size Size of dimension 1 for the output tensor (total size
must be 1024B aligned)
template <typename T>
void silu_and_mul(void *d_in, void *d_out, int dim@_size, int diml_size);

WiRA:

1. BEXRR T #Ebfloatl6, float32#floatl6, @idtemplateiZE

2. {ERtile_coreit®, diml_sizeEE#ZIE1024BX375, Huillamafldeepseek, fEdiml_size LB
ZHE1024BITFTHER, FIAREEARNTFpadiiER

3. dim1_sizeoutputiydimension 1 size, inputiydimension 1 size&2*dim1_size

max
NE:

152D tensorfE K —MNEE LRIRAE, WAN—2D tensor, —MEERNLLIRERE; HWHA—D
s AfEtensor, M—MEAEWNAY Firtensor, MREZSMABNRAE, EFEFE—MMENEL,

BRIEAEER

(AR S

1 /// @brief Compute the maximum values for a 2D tensor. Only support reduce 1in
one given dimension.

2 /// @tparam T Datatype support [sifmt::bfloatlé6, sifmt::floatlé,
sifmt::float32]

3 /// @param d_in Input 2D tensor (shape: dim@_size x diml_size)
/// @param d_out® Output tensor containing the maximum values.

5 /// In default, keepdim is true, so the output shape 1is
1*dim@_size or 1*diml_size (depending on dim).

6 /// @param d_outl Output tensor containing the indices of maximum values, same

shape with d_outo.



/// @param dim@_size Size of dimension 0 for the input tensor
/// @param diml_size Size of dimension 1 for the input tensor
/// @param dim Dimension along which to compute max
10 template <typename T>
11  void max(void *d_in, void *d_out®, void *d_outl, int dim@_size, int diml_size,
int dim);

amax
NE:

THE2D tensorfEE— (FZ1) H#ELHREKXE. WIAA—12D tensor, —MEEMNLLIRAERE,
W A— R KEtensor, MNREZMERMNRAE, EEE—NMEREH,

BRI ENAEER

HEDIR

1 /// @brief Compute the maximum values for a 2D tensor. Supposed to support
reduce in multi-dimensions, currently only one.

2 /// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatlé6,
sifmt::float32]

3 /// @param d_in Input 2D tensor (shape: dimO_size x diml_size)

/// @param d_out Output tensor containing the maximum values.

9]

/// In default, keepdim is true, so the output shape is
1*dim@_size or 1*xdiml_size (depending on dim)

/// @param dimO_size Size of dimension 0 for the input tensor

/// @param diml_size Size of dimension 1 for the input tensor

/// @param dim Dimension along which to compute max

O© 00 N O

template <typename T>
10  void amax(void *d_in, void *d_out, int dim@_size, int diml_size, int dim);

WiEH !
Z4HE FMreduceFiF,

argmax
NE:

THE2D tensorfEE— 14 E ERAEN TR, WARL—12D tensor, —MEEMLLIERE; il
A—NERAEX N Firtensor, MREZNMERMNRAE, EBEFE— N TIRMERBE,

BRI RSB

(AN EES



1 /// @brief Compute the indices of the maximum values for a 2D tensor. For each
row (along dimension 0), finds the index of the maximum value in the
corresponding column (dimension 1).

2 /// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatl6,
sifmt::float32]

3 /// @param d_in Input 2D tensor (shape: dimO_size x diml_size)

/// @param d_out Output tensor containing the indices of the maximum values.

(9]

/// In default, keepdim is true, so the output shape is
1xdim@_size or 1xdiml_size (depending on dim)

/// @param dim@_size Size of dimension 0 for the input tensor

/// @param diml_size Size of dimension 1 for the input tensor

/// @param dim Dimension along which to compute argmax

O 00 N O

template <typename T>

10  void argmax(void *d_in, void *d_out, int dim@_size, int diml_size, int dim);

sigmoid
NEE:

152D Tensorfsigmoid k¥ {E.
f(x) = sigmoid(z) = 1/(1+ e ")

BRI EAEER

HEDIR

/// @brief Computes the sigmoid activation function

/// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatlé,
sifmt::float32]

/// @param d_in Input tensor

/// @param d_out Output tensor

/// @param dimO_size Size of dimension @ for the input/output tensor

o 0~ W

/// @param diml_size Size of dimension 1 for the input/output tensor (total
size must be 1024B aligned)
template <typename T>

void sigmoid(void *d_in, void *d_out, int dim@_size, int diml_size);

triu_tril
NE: WMARN—"ttensor, Wt E=FA%ER (triu) HTF=AEMR (tril)
e diagonal : WALRIEE:

o RF0: MEXHLRA LR

o FFO0: EXMAL

o INFO0: MEXALRA T RE



e upper :iR{EER:
o true: E=f (REMNALKULMTE)
o false: F=f (REBEWALKUTHIITER)
° ds_out :imtHiR:
o true: HERE AN d_out, RiFd_in FE
o false: R#f&E& d_in, ZB& d_out

/// @brief Generate upper/lower triangular matrix mask (supports in-place

/// @tparam T Supported data types [sifmt::bfloatl6, sifmt::floatlé,

d_in Input matrix pointer (shape: [dimO_size, diml_size])
d_out Output matrix pointer (same shape as input)
dim@_size Number of matrix rows

diml_size Number of matrix columns

diagonal Diagonal offset:

> 0: Offset upward from main diagonal

0: Main diagonal
< 0: Offset downward from main diagonal
upper Operation mode:
true: Upper triangular (preserve elements on/above diagonal)
false: Lower triangular (preserve elements on/below diagonal)
is_out Output mode:
true: Write result to d_out, keep d_in unchanged

false: Modify d_in in-place, ignore d_out

template <typename T>

BRI #ARA

AGER
1

operation)
2

sifmt::float32]
3 /// @param
4  /// @param
5 /// @param
6 /// @param
7 /// @param
8 ///
s //
10 ///
11 /// @param
12 ///
3 ///
14 /// @param
5 ///
6  ///
17
18

void triu_tril(void *d_in, void *d_out, int dim@_size, int diml_size, int

diagonal, bool upper, bool is_out);

fused_add _rms_norm
R LMFEREERES RMS J3—KHIRIS1R(E, IFEMEMHEEKE
o d_in:i@N /HHkKE, TR [dim0_sizexdiml_size], HIHERESBEHRNTE

d_residual: ZAEKE, AR5 d_in 48R
d_weight: IR EKE, FAKF [diml_size]
dimO0_size: BINKERISE 0 45X/
diml_size: BINTKERIE 1 45X/



 epsilon: floatZER B/ NEEK

 inplace_residual: IZHI R BEMEFHLEKE
o true: ¥ input + residual FY45ER7EN d_residual
o false: ™ME2X d_residual

BRIEAEER

(GRS

1 /// @brief Fused add residual and RMS normalization operation (supports in-
place residual update)

2 /// @tparam T Supported data types [sifmt::bfloatl6, sifmt::floatlé,

sifmt::float32]

/// @param d_in Input/output tensor (shape: dim@_size x diml_size)

/// @param d_residual Residual tensor (shape: dim@_size x diml_size)

/// @param d_weight Weight tensor for scaling (shape: [diml_size])

/// @param dimO_size Size of dimension O for the input tensor

/// @param diml_size Size of dimension 1 for the input tensor

/// @param epsilon Small value added to variance for numerical stability

© 0o N oo 0 b~ W

/// @param inplace_residual When true:

10 /// - Stores (input + residual) in d_residual

11  template <typename T>

12 void fused_add_rms_norm(void *d_in, void *d_residual, void *d_weight, int64_t

dimO_size, int64_t diml_size, float epsilon, bool inplace_residual);

Sin

HAETIR

/// @brief Compute sin(x) for each element in input tensor

/// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatlé,
sifmt::float32]

/// @param d_in Input tensor (shape: dim@_size x diml_size)

/// @param d_out Output tensor (sin values, shape: dimO_size x diml_size)
/// @param dim@_size Size of dimension 0 (total size 1024B aligned)

/// @param diml_size Size of dimension 1 (total size 1024B aligned)
template <typename T>//only sifmt::bfloatl6, sifmt::floatlé, sifmt::float32

are supported

N~ o 00~ W

void sin(void *d_in, void *d_out, int dim@_size, int diml_size );

Cos



1~—4// @brief Compute cos(x) for each element in input tensor

2

~N o o0 b~ W

/// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatlé,
sifmt::float32]

/// @param d_in Input tensor (shape: dimO_size x diml_size)

/// @param d_out Output tensor (cos values, shape: dimO_size x diml_size)
/// @param dim@_size Size of dimension 0 (total size 1024B aligned)

/// @param diml_size Size of dimension 1 (total size 1024B aligned)
template <typename T>//only sifmt::bfloatl6, sifmt::floatlé, sifmt::float32
are supported

void cos(void *d_in, void *d_out, int dim@_size, int diml_size );

Reciprocal

AT

Sort

/// @brief Compute reciprocal (1/x) for each element in input tensor
/// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatlé6,
sifmt::float32]

/// @param d_in Input tensor (shape: dimO_size x diml_size)

/// @param d_out Output tensor (reciprocal square root values, shape:
dimO_size x diml_size)

/// @param dim@_size Size of dimension 0 (total size 1024B aligned)

/// @param diml_size Size of dimension 1 (total size 1024B aligned)
template <typename T>//only sifmt::bfloatl6, sifmt::floatlé, sifmt::float32
are supported

void reciprocal(void *d_in, void *d_out, int dim@_size, int diml_size );

AR

~N o b~ W N R

/// @brief Sort the input array and return sorted values and indices

/// @param values Output buffer for sorted values

/// @param indices Output buffer for indices

/// @param self Input array to sort

/// @param batch_size Number of arrays to sort

/// @param size Length of each array

/// @param descending If true, sort in descending order; if false, sort in
ascending order

/// @param stable If true, maintain relative order of equal elements

template<typename T>



10 void sort(void* values, void* indices, const voidx self, const int64_t
batch_size, const int64_t size, bool descending, bool stable);
11

index
A N _HRNKEHITRSIRIFRFRMINERIE, 25 index M index_put AR,
o is_put: IB{EEZ{
o true:index_put (IRIEZ5¥% d_value G d_self feEME, FIRMHAEE)
o false:index (HRIBZ5IM d_self {EBX7tE, S d_out)
e accumulate: index_put B FHEIMA
o true: &M (d_self t8EME M L d_value)
o false:BHE (d_self tEEIEH d_value BHE)
e d_index0,d_indexl: &R5|5KE, IEETERENTEUE, —EKEMER
o d_value: ENE, AIURIFEHSRIIKE—HHKE
o d_out: HIHIKE, index R\ FEBIRENER, index_put R\ FEMIBAEEILE
e self_dimo0, self_dim1: i@ ANKEZ d_self 92K
e index_size: E5|KEKE
e value_dim0, value_dim1: d_value B9f24K, value_dim0*value_dim1=1 3 index_size

e output_dim0, output_dim1: #iHKERIFIR

(AN RS

1

A W N

O 00 N O U

10
11
12
13
14



15 /// false: overwrite existing elements

16 /// @param self_dim@ Size of input tensor dimension O

17 /// @param self_diml Size of input tensor dimension 1

18 /// @param index_size Size of d_index® and d_indexl

19 /// @param value_dim@ Size of value tensor dimension 0, value_dimO@*value_diml
= 1 or index0_size

20 /// @param value_diml Size of value tensor dimension 1

21 /// @param output_dim@ Size of output tensor dimension O

22 /// @param output_diml Size of output tensor dimension 1

23  template <typename T>

24  void index(void xd_self, int *d_index®@, int *d_indexl, void *d_value, void
*d_out, bool 1is_put, bool accumulate, int self_dimo,

25 int self_diml, int index_size, int value_dim@, int value_diml, 1int
output_dimO, int output_diml);

26

compare

A WM DKEFITEITRLLRIRME, SFATFTF (GE) « XF (GT) « /NMFEFETF (LE)

(LT) ORI A, ERAMREEKE,
o OP: LbBIRfERE

o

o

o

o

GE: XKF&ETF (>9)
GT: XF (>)
LE: /©NFETF (<=)
LT: /hF (<)

d_data: IAKE, AR [data_dim0, data_dim1]
d_other: tb3GKE, AIUUSRNKER R —HERI &
d_out: it fR/Rik=E, AIRA [data_dim0, data_dim1]
data_dim0, data_dim1: @ N\ KERIAIIR

other_dim0, other_dim1: LbEKERAIR Z3F 1)

RIIR

1 enum class CompareOp{

2 GE, // Greater than or equal

3 GT, // Greater than

4 LE, // Less than or equal

5 LT, // Less than

6 3;

-

8 /// @brief Element-wise comparison operation (supports GE/GT/LE/LT)

«hF



9 /// @tparam T Supported data types [sifmt::bfloatlé, sifmt::floatlé,
sifmt::float32]

10 /// @tparam OP Comparison operator selected from CompareOp enum

11 /// @param d_data Input tensor (shape: data_dim@ x data_diml)

12 /// @param d_other Comparison tensor (broadcastable to input shape)

13 /// @param d_out Boolean output tensor (shape: data_dim@ x data_diml)

14 /// @param data_dim@ Size of input tensor's dimension 0O

15 /// @param data_diml Size of input tensor's dimension 1

16 /// @param other_dim@ Size of comparison tensor's dimension 0

17 /// @param other_diml Size of comparison tensor's dimension 1

18 template<typename T, CompareOp OP>

19 void compare(voidx d_data, voidx d_other, void* d_out, int data_dim@, int
data_diml, int other_dim@, int other_diml);

20

bitwise
MR JWEMNKERITETRIZMIZIE, SZ3FAND. OR. NOT =FigfE, MAFIMHKE shape &4
F—2 ([dim0_size, diml_size]) , &#F int# bool 8,
o OP:iR{ExXE
o AND: ZE&E®RASE (outli] =input[i] & otherfi])
o OR: Ew&E#IZ (out[i] =input[i] | other[i])

o NOT: ETERRMEUR (int 28! out[i] = ~input[i], bool Z&! out[i] =!input[i], kAT other
1 2ER)

o input: INK=EI5H, FAK [dim0_size, dim1_size]

o other: EHINKEEF, IR [dim0_size, diml_size], 1¥ AND/OR #&{FE
o out: i KEISEH, AR [dim0_size, dim1_size]

e dim0_size, diml1_size: BN /i KEHFHNEE KN

RIIR

1 enum class BitwiseOp {

2 AND,

3 OR,

4 NOT,

5 1}

6 /// @brief Perform element-wise bitwise operation (AND, OR, NOT) on input

tensors.
/// @tparam T Supported data types [int, bool]
/// @tparam BitwiseOp Bitwise operation type: AND, OR, NOT
/// @param input Input tensor pointer (shape: [dimO_size, diml_size])
10 /// @param other Second input tensor pointer (shape: [dimO_size, diml_size])



11

12

13

14

15

16 template <typename T, BitwiseOp OP>

17  void bitwise(void *input, void *other, void *out, int64_t dimO_size, int64_t

diml_size);
18

rotary_embedding

NB: 3F query 1 key skEN BIEFE I EYRFS (Rotary Positional Embedding, RoPE) , BT &
TINMBISINIEE B, EX hidden_size 79 1024 BI{E%k, head_size HEMYZHF 128,
cos_sin_cache 17T HEIF, 1F GPT-NeoX X#& (is_neox=true) .

e positions: IEZER5|5KE, shape [seq_len]

e query: FFINIEYRIZRY query 3KE, shape [seq_len, hidden_size]

o key: FFIN{IEmIBH key 5KE, shape [seq_len, hidden_size]

e cos_sin_cache: Fit&H cos/sin 7%, shape [seq_len, head_size]

e positions_sizes/strides: positions #K&EHRY shape/stride, @& /7 {seq_len} # {1}

e query_sizes/strides: query iK&EH shape/stride, @9 {seq_len, hidden_size} #ll
{hidden_size, 1}

o key_sizes/strides: key sKE2R shape/stride, @& {seq_len, hidden_size} # {hidden_size, 1}

o cache_sizes/strides: cos_sin_cache #J shape/stride, @&/ {seq_len, head_size}
{head_size, 1}

e positions_ndims/query_ndims/key_ndims/cache_ndims: FiKZRI4EELR
e head_size: &1 attention head HIEE (WMTH 2 TR, HUE1NZ#F 128)
e is_neox: &5 XA GPT-NeoX X1&HY rotary embedding (HFi{X3Z#F true)

(AN RS



7 /// @param key Key tensor to apply rotary embedding, shape [seq_len,
hidden_size]
8 /// @param cos_sin_cache Precomputed cosine/sine values, shape [seq_len,
head_size]
9 /// @param positions_sizes Sizes of positions tensor, value: {seq_len}
10 /// @param positions_strides Strides of positions tensor, value: {1}
11 /// @param query_sizes Sizes of query tensor, value: {seq_len, hidden_size}
12 /// @param query_strides Strides of query tensor, value: {hidden_size, 1}
13 /// @param key_sizes Sizes of key tensor, value: {seq_len, hidden_size}
14 /// @param key_strides Strides of key tensor, value: {hidden_size, 1}
15 /// @param cache_sizes Sizes of cos_sin_cache tensor, value: {seq_len,
head_size}
16 /// @param cache_strides Strides of cos_sin_cache tensor, value: {head_size, 1}
17 /// @param positions_ndims Number of dimensions in positions tensor (value: 1)
18 /// @param query_ndims Number of dimensions in query tensor (value: 2)
19 /// @param key_ndims Number of dimensions in key tensor (value: 2)
20 /// @param cache_ndims Number of dimensions in cos_sin_cache tensor (value: 2)
21 /// @param head_size Size of each attention head (must be power of two, e.g.,
128)
22 /// @param is_neox Use GPT-NeoX style rotary embeddings (currently only true
supported)
23  template <typename T>
24  void rotary_embedding(const int64_t *positions,
25 void *query,
26 void xkey,
27 const void *cos_sin_cache,
28 const int64_t *positions_sizes,
29 const int64_t xpositions_strides,
30 const int64_t *query_sizes,
31 const int64_t xquery_strides,
32 const int64_t xkey_sizes,
33 const int64_t xkey_strides,
34 const int64_t *cache_sizes,
35 const int64_t xcache_strides,
36 int64_t positions_ndims,
37 int64_t query_ndims,
38 int64_t key_ndims,
39 int64_t cache_ndims,
40 int64_t head_size,
41 bool 1is_neox);
all_any

N ¥F 2D sKEMISTELERIT all I any 1FNIR1E, ATFHIMKEPESHERTE (isAll ==
true ) HEL—PITE (isAll == false ) FHEIFEEMH. IFHHUEREN bool
U'int8_t o



e in: HMINKEIEH, shapeh [in_dimo, in_dimil]
e out : HHIKEIEFH, shapeh [out_dimO, out_dimil]
e in_dimo : HNKELE 0 BIA/N
e dn_diml : BANKEHE 1AIK/)
e out_dimo : HHKEHERE 0 AN
e out_diml : MHKBHEE 19K
o red_dim : ALIRERNLERE:
o 0 RNXTEE 0FHITIILY
o 1 RNXEE 1#EHITIAL
o -1 RENWEHNMEEEHITIIN (REKERAN [1, 1)
EE: & red_dim == -1, HHKEWFEMEEXNMENA 1,

(AR S

1 /// @brief Compute all or any reduction across a specified dimension of a 2D
tensor.

/// @tparam T Supported data types [bool, uint8_t]

/// @tparam isAll If true, compute all reduction; if false, compute any
reduction

/// @param in Input tensor pointer (shape: [in_dim@, in_diml])

/// @param out Output tensor pointer (shape: [out_dim@, out_diml])

/// @param in_dim@ Size of input tensor dimension 0O

/// @param in_diml Size of input tensor dimension 1

/// @param out_dim@ Size of output tensor dimension O

© 00 N oo 0 b»

/// @param out_diml Size of output tensor dimension 1

10 /// @param red_dim Dimension to reduce along (0: dim@, 1: diml, -1: both
dimensions)

11 /// @note out_dim@ and out_diml should be 1 if red_dim is -1.

12  template <typename T, 1int isAlLl>

13  void all_any(void *in, void *out, int64_t in_dim®, int64_t in_diml, int64_t

out_dim@,int64_t out_diml, int red_dim);

Embeding

flash_attn_decode

TR

decodeffiEattentionsyitEHiZ e, B{Ar]S% E 4.Paged Attention


https://siorigin.feishu.cn/wiki/DBV0w5bUKisCNrkWEfPcmCYHnih
https://siorigin.feishu.cn/wiki/DBV0w5bUKisCNrkWEfPcmCYHnih

BRIEXASER

/// @brief Paged decode attention for vLLM

/// KVH - Key and Value head number

/// @tparam T Datatype support [sifmt::bfloatlé]

g Query input tensor with shape [B, 1, QH, D]
g_sizes Query input tensor shape param

g_ndim Query 1input tensor shape dimension

kcache Key cache input tensor with shape [num_blocks,

kcache_sizes Key cache input tensor shape param
kcache_ndim Key cache input tensor shape dimension
vcache Value cache input tensor with shape [num_blocks,

vcache_sizes Value cache input tensor shape param
vcache_ndim Value cache input tensor shape dimension

k_ Intermediate key tensor

k_sizes Intermediate key tensor shape param

k_ndim Intermediate key tensor shape dimension

v_ Intermediate value tensor

v_sizes Intermediate value tensor shape param

v_ndim Intermediate value tensor shape dimension
seqlens_k_ Key sequence lengths tensor

seqlens_k_sizes Key sequence lengths tensor shape param
seqlens_k_ndim Key sequence lengths tensor shape dimension

rotary_cos_ Precomputed cosine values for rotary position

rotary_cos_sizes Precomputed cosine values tensor shape param
rotary_cos_ndim Precomputed cosine values tensor shape dimension
rotary_sin_ Precomputed sine values for rotary position encoding
rotary_sin_sizes Precomputed sine values tensor shape param
rotary_sin_ndim Precomputed sine values tensor shape dimension
cache_batch_1idx_ Cache batch index tensor

cache_batch_1idx_sizes Cache batch index tensor shape param
cache_batch_idx_ndim Cache batch index tensor shape dimension
leftpad_k_ Left padding for key tensor

leftpad_k_sizes Left padding for key tensor shape param
leftpad_k_ndim Left padding for key tensor shape dimension
block_table_ Page block table tensor

block_table_sizes Page block table tensor shape param
block_table_ndim Page block table tensor shape dimension

REZR
1
2 /// B — batch size
3 /// QH - Query head number
4
5 /// D — head dim
6
7 /// @param[in]
8 /// @aram[in]
9 /// @aram[in]
10 /// @param[in]
page_block_size, KVH, D]
11 /// @param[in]
12 /// @param[in]
13 /// @param[in]
page_block_size, KVH, D]
14  /// @param[in]
15 /// @param[in]
16 /// @param[in]
17 /// @param[in]
18 /// @param[in]
19 /// @param[in]
20 /// @param[in]
21 /// @param[in]
22 /// @param[in]
23 /// @param[in]
24 /// @param[in]
25 /// @param[in]
encoding
26 /// @param[in]
27 /// @param[in]
28 /// @param[in]
29 /// @param[in]
30 /// @param[in]
31 /// @param[in]
32 /// @param[in]
33 /// @param[in]
34 /// @param[in]
35 /// @param[in]
36 /// @param[in]
37 /// @param[in]
38 /// @param[in]
39 /// @param[in]
40 /// @param[in]

alibi_slopes_ A bias of alibi_slope tensor with shape [B, QH]



41
42
43
44
45
46
47
48
49
50
51

52

53
54

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

/// @param[in] alibi_slopes_sizes alibi_slope tensor shape param
/// @param[in] alibi_slopes_ndim alibi_slope tensor shape dimension
/// @param[out] out_ Output tensor with shape [B, 1, QH, D]
/// @param[in] out_sizes Output tensor shape param
/// @param[in] out_ndim Output tensor shape dimension
/// @param[out] softmax_lse_ Softmax log-sum-exp tensor
/// @param[in] softmax_lse_sizes Softmax log-sum-exp tensor shape param
/// @param[in] softmax_lse_ndim Softmax log-sum-exp tensor shape dimension
/// @param[in] softmax_scale Softmax scale, default to 1 / sqrt(D)
/// @param[in] 1is_causal Whether to apply causal attention mask
/// @param[in] window_size_left Left window size for sliding window local
attention
/// @param[in] window_size_right Right window size for sliding window local
attention
/// @param[in] softcap Anything > 0 activates softcapping attention
/// @param[in] 1is_rotary_interleaved If true, rotary combines indices 0 & 1,
else indices 0 & rotary_dim / 2
/// @param[in] num_splits Number of splits
template<typename T>
void flash_attn_decode(
voidx q, // Tensor
const int64_tx g_sizes,
int gq_ndim,

voidx kcache, // Tensor
const int64_tx kcache_sizes,
int kcache_ndim,

voidx vcache, // Tensor
const int64_tx vcache_sizes,

int vcache_ndim,

voidx k_, // Tensor
const int64_tx k_sizes,

int k_ndim,

voidx v_, // Tensor
const int64_tx v_sizes,

int v_ndim,

int* seqlens_k_, // Tensor
const int64_tx seqlens_k_sizes,
int seqlens_k_ndim,

voidx rotary_cos_, // Tensor
const int64_tx rotary_cos_sizes,
int rotary_cos_ndim,



85

86 voidx rotary_sin_, // Tensor

87 const int64_t* rotary_sin_sizes,
88 int rotary_sin_ndim,

89

90 int* cache_batch_idx_, // Tensor
91 const int64_t*x cache_batch_idx_sizes,
92 int cache_batch_idx_ndim,

93

94 int* leftpad_k_, // Tensor

95 const int64_tx leftpad_k_sizes,
96 int leftpad_k_ndim,

97

98 int* block_table_, // Tensor

99 const int64_t*x block_table_sizes,
100 int block_table_ndim,

101

102 floatx alibi_slopes_, // Tensor
103 const int64_t* alibi_slopes_sizes,
104 int alibi_slopes_ndim,

105

106 voidx out_, // Tensor

107 const int64_t*x out_sizes,

108 int out_ndim,

109

110 voidx softmax_lse_, // Tensor
111 const int64_tx softmax_lse_sizes,
112 int softmax_lse_ndim,

113

114 const float softmax_scale,

115 bool is_causal,

116 int window_size_left,

117 int window_size_right,

118 const float softcap,

119 bool is_rotary_interleaved,

120 int num_splits

121 )3

reshape_and_cache_flash
NE:

reshape_and_cache_flash¥§keyfvalueE ANEIKV Cachedr, BEFrI&E: BfaEF-
copy_kv_cache
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BRIEXASER

* @brief Reshapes and caches key-value tensors for Flash Attention

* supported datatype(dtype) :

* @param/in, out] value_cache

key
value

out] key_cache

slot_mapping

key_sizes
key_strides
value_sizes
value_strides

key_cache_sizes

[TMAP_DTYPE_FP16, TMAP_DTYPE_BF16, TMAP_DTYPE_FP32]

Key tensor [num_tokens, num_heads, head_size]
Value tensor [num_tokens, num_heads, head_size]

Key cache tensor [num_blocks, block_size,

Value cache tensor [num_blocks, block_size,

Mapping from token indices to cache slots

Sizes of key tensor
Strides of key tensor
Sizes of value tensor
Strides of value tensor

Sizes of key cache tensor

key_cache_strides Strides of key cache tensor

value_cache_sizes Sizes of value cache tensor

value_cache_strides Strides of value cache tensor

slot_mapping_sizes Sizes of slot mapping tensor

slot_mapping_strides Strides of slot mapping tensor

key_ndims
value_ndims

key_cache_ndims

Number of dimensions in key tensor
Number of dimensions in value tensor

Number of dimensions in key cache tensor

value_cache_ndims Number of dimensions in value cache tensor

slot_mapping_ndims Number of dimensions in slot mapping tensor

num_tokens
num_heads
head_size
block_size
key_dtype
value_dtype
key_cache_dtype

Number of tokens to process
Number of attention heads
Size of each attention head
Size of each cache block
Data type of key tensor
Data type of value tensor

Data type of key cache tensor

value_cache_dtype Data type of value cache tensor

kv_cache_type

"fp8_e4m3", "auto", etc.)

k_scale

v_scale

REZR
1 Jx*
2
3
4 *
5 *
6 * @param/in]/
7 * @param/in]
8 * @param/in,
num_heads, head_size]
9
num_heads, head_size]
10 * @param/in]
[num_tokens]
11 * @param/in]
12 * @param/in]
13 * @param/in]
14 * @param/in]
15 * @param/in]
16 * @param/in]
17 * @param/in]
18 * @param/in]
19 * @param/in]
20 * @param/in]
21 * @param/in]
22 * @param/in]
23 * @param/in]
24 * @param/in]
25 * @param/in]
26 * @param/in]
27 * @param/in]/
28 * @param/in]
29 * @param/in]
30 * @param/in]
31 * @param/in]
32 * @param/in]
33 * @param/in]/
34 * @param/in]
35 * @param/in]
[num_heads]
36 * @param/in]
[num_heads]
37 * @param/7n]

k_scale_size

Type of KV cache quantization ("fp8",

Scale factor for key quantization [1] or

Scale factor for value quantization [1] or

Size of k_scale tensor (must be 1 or num_heads)
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* @param/[in] v_scale_size Size of v_scale tensor (must be 1 or num_heads)

*

* @note Memory Layout:

* - Input tensors (key, value) have shape [num_tokens, num_heads,
head_size]

* - Cache tensors have shape [num_blocks, block_size, num_heads,
head_size]

* - Supports non-contiguous tensors through explicit stride parameters

*

* @note Scale Factors:

* - k_scale can be either a single value [1] or per-head values
[num_heads]

* - v_scale can be either a single value [1] or per-head values
[num_heads]

* - When size is 1, the same scale is applied to all heads

* - When size is num_heads, each head uses its own scale factor

*

* @note Behavior:

* - Reshapes key and value tensors to match the cache format
* - Maps tokens to their corresponding cache slots using slot_mapping
* - Supports optional quantization to FP8 format with scaling
* - Ignores tokens with negative slot indices (padding tokens)
*/
void reshape_and_cache_flash(
const voidx key, // Key tensor data pointer
const void* value, // Value tensor data pointer
voidx key_cache, // Key cache tensor data pointer
void* value_cache, // Value cache tensor data pointer
const int32_t* slot_mapping, // Slot mapping data pointer
const int64_tx key_sizes, // Key tensor sizes
const int64_t*x key_strides, // Key tensor strides
const int64_t* value_sizes, // Value tensor sizes
const int64_tx value_strides, // Value tensor strides
const int64_tx key_cache_sizes, // Key cache tensor sizes

const int64_tx key_cache_strides, // Key cache tensor strides
const int64_t* value_cache_sizes, // Value cache tensor sizes
const int64_tx value_cache_strides, // Value cache tensor strides
const int64_tx slot_mapping_sizes, // Slot mapping tensor sizes
const int64_tx slot_mapping_strides,// Slot mapping tensor strides

int key_ndims, // Number of dimensions in key tensor

int value_ndims, // Number of dimensions in value
tensor

int key_cache_ndims, // Number of dimensions in key cache
tensor

int value_cache_ndims, // Number of dimensions in value

cache tensor



77 int slot_mapping_ndims, // Number of dimensions in slot

mapping tensor

78 int num_tokens, // Number of tokens to process

79 int num_heads, // Number of attention heads

80 int head_size, // Size of each attention head

81 int block_size, // Size of each cache block

82 int key_dtype, // Data type of key tensor

83 int value_dtype, // Data type of value tensor

84 int key_cache_dtype, // Data type of key cache tensor

85 int value_cache_dtype, // Data type of value cache tensor
86 const char* kv_cache_type, // Type of KV cache quantization

87 const float*x k_scale, // Scale factor for key quantization
88 const floatx v_scale, // Scale factor for value quantization
89 int k_scale_size, // Size of k_scale tensor (1 or

num_heads)

90 int v_scale_size // Size of v_scale tensor (1 or
num_heads)

91  );

concat and cache mla

NTB:

vilmA, DeepSeek V3ZEMMIIRE!, FREERIKV cacheBIEEF, AXASE: BREEF-
cache_mla

RIENAERR

HAETIR

/// @brief Concatenates kv_c and k_pe, and caches the result in kv_cache.
/// @tparam T Data type of kv_c and k_pe (e.g., sifmt::floatlé,
sifmt::float32, sifmt::bfloatl6)

/// supported datatype(dtype):

/// [sifmt::floatl6, sifmt::float32, sifmt::bfloatlé]

/// @param kv_c [num_tokens, kv_lora_rank]

/// @param k_pe [num_tokens, pe_dim]

/// @param kv_cache [num_blocks, block_size, (kv_lora_rank + pe_dim)]
/// @param slot_mapping [num_tokens]

/// @param block_stride stride 0 of kv_cache

10 /// @param entry_stride Stride 1 of kv_cache

11 /// @param kv_c_stride stride 0 of kv_c

12 /// @param k_pe_stride stride 0 of k_pe

13 /// @param kv_lora_rank dim 1 of kv_c

14 /// @param pe_dim dim 1 of k_pe

© 0o N o 0 b~ W
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15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32
33

/// @param block_size dim 1 of kv_cache

/// @param num_tokens number of tokens

/// @param scale scale factor for quantization

template <typename T>
void concat_and_cache_mla(
const void* kv_c, // [num_tokens, kv_lora_rank]
const voidx k_pe, // [num_tokens, pe_dim]
voidx kv_cache, // [nhum_blocks, block_size, (kv_lora_rank +
pe_dim) ]
const int64_tx slot_mapping, // [num_tokens]
const int block_stride, //
const int entry_stride, //
const int kv_c_stride, //
const int k_pe_stride, //
const int kv_lora_rank, //
const int pe_dim, //
const int block_size, //
const int num_tokens, //
const float* scale //

)3

gather_cache

NB:

KV cachelLEEIBEME, BASE: EfIE&E F-gather_cache

/// @brief Gathers cache blocks from src_cache based on block_table and

Se

/// @tparam T Data type of src_cache and dst

ted datatype (dtype) :

/// [uint32_t, uintlé_t, uints8_t]

BRI F=BA
AT ER
1
cu_seq_len
2
3 /// suppor
4
5 /// @param
ENTRIES]
6 /// @param
7 /// @param
8 /// @param
S /// @param
10 /// @param
11 /// @param
12 /// @param

src_cache source cache tensor with shape [NUM_BLOCKS, BLOCK_SIZE,

dst destination tensor with shape [TOT_TOKENS, ENTRIES]
block_table paged block table with shape[BATCH, BLOCK_INDICES]
cu_seq_lens cumsum sequence length tensor with shape [BATCH + 1]
batch_size batch size of request

block_size size of each cache block

entry_size size of each entry in the cache block
block_table_stride stride 0 of block_table


https://siorigin.feishu.cn/wiki/QzREwOEH2iV0djk9YrocyxYcnif
https://siorigin.feishu.cn/wiki/QzREwOEH2iV0djk9YrocyxYcnif

13 /// @param cache_block_stride stride 0 of src_cache
14 /// @param cache_entry_stride stride 1 of src_cache
15 /// @param dst_entry_stride stride 0 of dst

16 /// @param seq_starts nullptr or [BATCH]

17  template <typename T>

18 void gather_cache(

19 const void* src_cache, // [NUM_BLOCKS, BLOCK_SIZE, ENTRIES]
20 void* dst, // [TOT_TOKENS, ENTRIES]
21 const int32_tx block_table, // [BATCH, BLOCK_INDICES]
22 const int32_tx cu_seq_lens, // [BATCH + 1]
23 const int32_t batch_size,
24 const int32_t block_size,
25 const int32_t entry_size,
26 const int64_t block_table_stride,
27 const int64_t cache_block_stride,
28 const int64_t cache_entry_stride,
29 const int64_t dst_entry_stride,
30 const int32_t* seq_starts) // nullptr or [BATCH]
31 );
arange

o M. EHR—TNEREISERERBIEES KIBEN—HKE,
inTypeFoutType RERT, XiF:

o inType=int, outType=bf16
o inType=f32, outType=bfl6

HEDIR

/// @tparam inType SS{FHIBINZLHELRT [sifmt::bfloatl6, sifmt::float32, int]
/// @tparam outType ZIFHIMIHIIELE [sifmt::bfloatl6, sifmt::float32, int]
/// @param start [FYIRGEISE

/// @aram end [FFIRVEEEE (FEE)

/// @aram step HERTMEZIEIFIZ K

/// @param out HHKE, BIEELMEIFT

/// @param out_size 3HKERIA

template <typename inType, typename outType>

© 00 N oo u b W N B

void arange(const inType& start, const inType& end, const inType& step, void
*out, int64_t out_size);

pow



HRGER

/// @brief itE base KEFFNTTEHNZ

/// @tparam T HIEXRFLIF [sifmt::bfloatl6, sifmt::floatle, sifmt::float32]
/// @param base JEHKE

/// @param exp EEKE

/// @param out HiKE

template <typename T>

0 N oo 00 b~ W N

void pow(sikernel::Tensor<T>& base, sikernel::Tensor<T>& exp,
sikernel::Tensor<T>& out);

(o]

o,
>

HAEDIR

/// @brief & query KEFHIG I TEELFET table KEH
/// @tparam T #HELRFTIF [int]

/// @param query ZIHKE

/// @param table ZFKiK=

/// @aram out ¥iHtiKE

/// @aram invert @&RZHEER (true XL “FIE”, false T “TE”)
template <typename T>

o N oo o0 WN R

void dis_in(sikernel::Tensor<T> &query, sikernel::Tensor<T> &table,
sikernel::Tensor<bool> &out, bool invert);

cumsum

AT

/// @brief itEISEXE _LRITTEE NN

/// @tparam T HIEXRFLTIF [sifmt::bfloatl6, sifmt::floatlé, sifmt::float32,
int]

/// @param self BINKE

/// @aram out ¥HiKE

/// @param dim BR{TEIIFIFTEE

/// @note HtKERIFEKSHN KELEEL

template <typename T>

o N oo b~ W

void cumsum(sikernel::Tensor<T>& self, sikernel::Tensor<T>& out, int64_t dim);

where

(AN RS
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/// @brief Accoding to the condition tensor, get the element from self tensor
or other tensor

/// @tparam T Datatype support [sizeof(T) = 1, 2 or 4]

/// @param out: out tensor

/// @param condition: condition tensor

/// @param self: self tensor

/// @param out_ndims: out_shape rank

/// @param out_shapes: the array of out_shapes

/// @param out_strides: the array of out_strides

/// @param self_strides: the array of self_strides

/// @param other_strides: the array of other_strides

template<typename T>

void where(const void* out, const void* condition, const voidx self, const
voidx other, int out_ndims, const int64_t* out_shapes, const int64_tx
out_strides, const int64_tx self_strides, const int64_t*x other_strides);

replication_pad

ARIGIR

1 /// @brief Accoding to pad info to pad the feature map

2 /// @tparam T Datatype support [sizeof(T) = 1, 2 or 4]

3 /// @param self: input tensor

4 /// @param output: output tensor

5 /// @param padding: padding params(left right top bottom front back)
6 /// @param padding_arr_size: pad dim size

7 template<typename T>

8 void replication_pad_out(const sikernel::Tensor<T>& self,

sikernel: :Tensor<T>& output, const void* padding, int padding_arr_size);

reflection_pad

RIGIR

1 /// @brief Accoding to pad info to pad the feature map

2 /// @tparam T Datatype support [sizeof(T) = 1, 2 or 4]

3 /// @param self: input tensor

4 /// @param output: output tensor

5 /// @param padding: padding params(left right top bottom front back)

6 /// @param padding_arr_size: pad dim size

7 template<typename T>

8 void reflection_pad_out(const sikernel::Tensor<T>& self, sikernel::Tensor<T>&

output, const void* padding, int padding_arr_size);



uniform
Ihee: ERIEESCENMISS D HENE. REHEH .

(GRS

1 template <typename T>

2 void uniform(T from, T to, T *out, int64_t size, uint64_t seed, uint64_t
offset);

e from: TR (&)

e to: £R (F&)

e out: HiHENE

o size: JTEMHK

o seed: PFENMF

offset: £ R%

SR sifmti:float32, sifmt::bfloatl6, int

exponential

IheE. EITERITHe X

(AN RS

1 template <typename T>

2 void exponential(void *self, void *out, float lambda, int64_t size);

S

o self: A

out: i

lambda: EFRfEA

size: TTEMH

FiFEA: sifmt::bfloatl6, sifmt::floatl6, sifmt::float32
AEEE128BIIFT

clamp



IhRE: BEMRKITE [min, max] SEEIRN. RE#HZZ:

AR

1 template <typename T>
2 void clamp(void xself, void *out, void *min, void *max, int64_t self_size,
int64_t min_size, int64_t max_size);

S8

o self: @A
e out: it
e min: TH
e max: kR

o self size: BMINTTETE
e min_size: min TTEMEK
e max_size: max JTLEPE

SR sifmt:bfloatl6, sifmt::floatl6, sifmt::float32

conj_physical
Thee: ITEEHAIEHTE (BURES) . RBTE:

(RS EES

1 void conj_physical(sifmt::float32 xself, sifmt::float32 *out, int64_t size);

o self: AN (3XFE7FfE: SSH00,REHR0,55801, B 80 1,...)
o out: ¥tH (GZsEfFfE: SSEB0,-EEERO,SEER1,-REER1,...)

o size: BN

polar
ThEE: REARAAT (r,0)(r, 0) B A E R/REAT (X,y)

(GRS

1 void polar(sifmt::float32 xtheta, sifmt::float32 *r, sifmt::float32 *out,
int64_t size);



e out: HHAHR (#L: x0,y0,x1,y1,...)
e size: =

AN size* 2

min
Thee: REEHETER/IMEFREIRS|, REER:

(AZEES

1 template <typename T>

2 void min(sikernel::Tensor<T>& self, sikernel::Tensor<T>& out_value,
sikernel::Tensor<int64_t>& out_index, int64_t dim);

S

self: @A

out_value: &/ME
out_index: &/IJMEZER5I
dim: i+8H%EE
F1FRA: sifmt:bfloatls, int

(AN RS

void count_expert_num_tokens(
int xtopk_ids,

int *expert_num_tokens,

long topk_numel,

1
2
3
4 long num_experts,
5
6 int xexpert_map,
7

bool has_expert_map);

ffn

silu



ANYTT .
Jrzm.

BMAA—"4ttensor, HREMNTRSIlUE, HEAQNA:
f(x) =z x sigmoid(z) = z/(1+ e ")

PRIEX SR :

(AN RS

1 /// @brief Computes the SiLU (Sigmoid Linear Unit) activation function, where
the output for each element is x * sigmoid(x)

2 /// @tparam T Datatype support [sifmt::bfloatl6, sifmt::floatlé,

sifmt::float32]

/// @param d_in Input tensor

/// @param d_out Output tensor

/// @param dimO_size Size of dimension 0 for the input/output tensor

o 0~ W

/// @param diml_size Size of dimension 1 for the input/output tensor (total
size must be 1024B aligned)

template <typename T>

void silu(void *d_in, void *d_out, int dim@_size, int diml_size);

#h7E:
fFMtile regit®, dim0_size*dim1_sizeFE1024B345%,

misc

gather

NR: RIBES| MERtensorPIEXI MV EIRE, BAEKiR, TIRIBIEENEE (dim) FZES5|
(index) RMIgAtensordRiZBYEE, FHiat—MFE0tensor,

out[i][j][k] = input[index[i][j][K]I[j][K] # if dim ==
out[i][jl[k] = input[i][index[i][jI[k]][k] # if dim ==
out[i][jl[k] = input[il[jllindex[i][jI[k]] # if dim ==

BRIEN A= RA

(RS EES

1 // Returns a new tensor whose shape is same with index, the values is gathered
along an axis specified by dim from input tensor.

// d_in is the input tensor with shape (in_dim@, in_diml)

// d_index is the index tensor with shape (index_dim@, index_diml)

// d_out is the output tensor

a ~» W N

template <typename T>



6 void gather(void *d_in, void *d_index, void *d_out, int dim, int in_dim@, int
in_diml, int index_dim@, int index_diml);

scatter

B BscalarsZtensorigBBZ5| 5 NEtensor, EAFRiR, ERIEIEEMAEE (dim) FZHE3|
(index) RIEEBE NBMIE,

self[index[i][j1[kII[jl[k] = src[il[j1[k] #ifdim ==
self[il[index[il[jl1[k]]1[K] = src[il[jI[k] #ifdim ==
self[i][jl[index[il[j1[k]] = src[il[jl[k] #ifdim==2

PRIEX SR :

(AN RS

1 /// @brief Writes a scalar value into input tensor at the indices specified in
the index tensor for dimension = dim

/// @tparam T Datatype support [bool]

/// @param d_in Input tensor (shape: in_dim@® x in_diml)

/// @param d_index Index tensor (shape: index_dim0® x index_diml)

/// @param Svalue Scalar bool value to write into the input tensor

/// @param dim Dimension along which to gather (0: dim@, 1: diml)

/// @param in_dim@ Size of input tensor dimension 0O

/// @param in_diml Size of input tensor dimension 1

© 0o N oo U b W N

/// @param index_dim@ Size of index tensor dimension 0

[
(O]

/// @param index_diml Size of index tensor dimension 1

=
=

template <typename T>

=
N

void scatter(void *d_in, void *d_index, bool Svalue, int dim, int in_dim®, 1int

in_diml, int dindex_dim@, int -index_diml);

hp_to_mx

HAETIR

1 /// @brief Converts a high-precision tensor (such as floatl6, float32,
bfloatl6e) to a low-precision tensor (such as mxint8, mxfloatée3m2 or
mxfloat6e2m3) .

2 /// @tparam MX_T Target low-precision type (e.g., sifmt::mxint8,
sifmt::mxfloat6e3m2, sifmt::mxfloatée2m3)

3 /// @tparam HP_T Source high-precision type (e.g., sifmt::floatlé6,

sifmt::float32, sifmt::bfloatlé6)

/// @param mx_ptr Output tensor pointer (low-precision)

/// @param hp_ptr Input tensor pointer (high-precision)

/// @param batch_size Batch size

~ o0 U A

/// @param dim@ Size of dimension 0O



/// @param diml Size of dimension 1
/// @note Supports multiple type conversions. See MX_T and HP_T template
parameters for supported types.

10 /// @note Data alignment requirements:

11 /// - For mxint8 output, total element count (batch_size * dim@ * diml)
must be aligned to 1024.

12 /// - For mxfée3m2/mxf6e2m3 output, total element count must be aligned
to 1024%4.

13 template <typename MX_T, typename HP_T>
14  void hp_to_mx(void*x hp_ptr, void* mx_ptr, int batch_size, int dim@, int

Supported list



categary

Blas.L1.dot

attention.softmax

attention.act_quant
attention.rms_norm

attention.masked_fill

attention.sum

attention.floor_div

attention.index_select

attention.topk
attention.gt_tensor
attention.ge_scalar

attention.bincount

attention.mean_dim

misc.gather

attention.eq

attention.nonzero

attention.max
attention.amax

attention.argmax

T Y N

name

tile_mma_32x32_dte_bfl6_bfl6_bfl6_tiled tensor
tile_mma_32x32_bfl16_f8e4m3_f8e4m3_tiled tensor

tile_dot_f16
copy_from
concat
softmax_f32
softmax_bf16
softmax_tile
act_quant
rms_norm

masked_fill

sum
floor_div_f32
floor_div_bfl6
index_select
topk

gt_tensor
ge_scalar
bincount
mean_dim_f32
mean_dim_bfl6
gather

eq_s32

eq_f32

eq_bf16
nonzero_2d_s32
nonzero_2d_b8
nonzero_2d_no_tuple_s32
nonzero_2d_no_tuple_b8
max

amax

argmax

_———_ba

dataty
bf16->
f8edm.
f16->f1
any
any
f32
bfl6
f32
bf16->
bf16/f:
any
f32->f:
f32->f:
bf16->
f32/f1¢
bf16/f:
f32/f1¢
f32/f1¢
int64
f32->f:
bf16->
f32->f:
i32->b
f32->b
bf16->
i32->i3
bool->
i32->i3
bool->
f32/f1¢
f32/f1¢
f32/f1¢

| P



isc.seduel

attention.index

attention.compare
attention.bitwise
attention.decode_attn
attention.all_any
attention.arange
attention.pow
attention.isin
attention.cumsum
attention.uniform
attention.exponential
attention.clamp
attention.conj_physical
attention.polar

attention.min

scauer
index

index_put
CompareOp: gt. ge. lt. le
BitwiseOp: and. or. not
flash_attn_decode
all_any

arange

pow

isin

cumsum

uniform

exponential

clamp

conj_physical

polar

min

UL

f32/f1¢
f32/f1¢
f32/f1¢
f32/f1¢
bf16
bool/u
f32/f1¢
f32/f1¢
i32
f32/f1¢
f32/bf:
f32/f1¢
f32/f1¢
f32
32
bf16/ir



