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mcSOLVER FEE2—METF mcBLAS #1 mcSPARSE EEIE R4 6l, ©1EABE MXMACA® Runtime (MX-
MACA Toolkit B9—&B43) LRI T 214 LAPACK B9ThEE, BIENHEZR5EPEAY & BB AE bE 2 il = A SRR 3.
R/ Nt REBIIIFIEERARRE, SFERMER, YA APIES:

1. /8 GPU LAY mcSOLVER API
2. EBETE% GPU LA mcsolverMG API
mcsolverMG 2B F% GPU M BiEF. SEHTRASAZ T,

MCcSOLVER =M VAN EES S T H—RIEZR . mcSOLVER BIE—EB53 UM mcsolverDN, F&
BTFIBEZRERE S EAKEEGIFZ, B30 LU Hf2. QR fi#. SVD 73f#H LDLT 98, mcSOLVER X2
#T—LERANTRREY, MERNEEER. HX, mcsolverSP EF#E QR 2574 (sparse QR
factorlzatlon) BT —AFBIFFEEGZ (sparse routines), HTFERR SRS, HABFEEMEER

BT (parallelism) B REFHERIEIETC (sparsity pattern), FrLL mcsolverSP FEiR i T A iR
JHW"?EFZE (sequential-like matrices) 8 CPU Egéo ST B ESHITHERERE, Xt GPU BEEER
HESHMRE, &RE—E5E mcsolverRF, XB—MEHRERN 7 (sparse re-factorization)
8, ERR—ARYEEHEREFRMEREE R AP o] LURHIEE TR RE,

LRThRANE R 323F mcsolverSp 1 mcsolverRf,

1.1 mcsolverDN: Dense LAPACK

mcsolverDN FEE#IZIT AT REF ML THRZRL MRS (dense linear systems)
Ar =D

HAR#IEPE A c R, BAigMEDb ¢ R* MERRBE v € R" mcsolverDN FE#RMH T QR 72 (QR
factorization) F{EMER E 7TiETTi% (partial pivoting) BY LU 92 LU IE AT RE 2 IEXTMRB—ARFEFE A o
Cholesky 73f# (Cholesky factorization) 8 B8 FXI#R/[EKFF5EFE (symmetric/Hermitian matrices)o X
FXIFRAREXEPE (symmetric indefinite matrices), FHf1#E#T Bunch-Kaufman (LDL) £fi&.

mcsolverDN FEiRiR 7 IEE BRI A G2 (bidiagonalization routine) MZEREHHE (singular
value decomposition, SVD),

mcsolverDN FEEZE[A LAPACK FI™ 23R+ EHZ A (computationally-intensive) 2, fE1R
27T 5 LAPACK A APl, FIF BT LAER mcsolverDN NIIRIXLEFERTRIFIFE, EGIFZ4REE1E LAPACK
B, TENMEREHAITEKRER.

1.2 ##E9%E (Naming Conventions)

mcsolverDN IR N ARER API: legacy #l generico,

1B4% APl RAYERE 25 f1oat, double, mcComplex Fl mcDoubleComplex XEEEIEIEEY, 14 API
HRRLIENT:




-- /:
mcSOLVER APl &% =TA \%

’ mcsolverDn<t><operation> ‘

<t>8®LUE S, D, C, Z, B X, D RIFTR EHESEE! f1oat, double, mcComplex, mcDoubleComplex, i@
BB, <operation> A LA Cholesky 7% (potrf), fERE 3 ETHIT/ER LU 2% (getrf), QR 3
fi# (geqrf) # Bunch-Kaufman 9 (sytrf)o

A API RN B MHIRERME T B —MANOR, HXFHER 64 (IBMEXERNRELEE, BA
API SR RAESHIBETL X, FHEBEATAN:

’ mcsolverDn<t><operation> ‘

<operation> AJ LLZ Cholesky 73fi# (potrf) , ERESD ETHTT/ER LU & (getrf) 1 QR 1R
(geqrf)o

1.3 ®¥# 17 (Asynchronous Execution)

mcsolver FER A FRAIGEFRFEIHIT. FAARR LUIALFE A mcDeviceSynchronize () B
FHFRBER mcSOLVER EHIFEBHITRRK.

F A ANRET BT mcMemepy () Bl 32, 2 3 £ B mcMemcpyDeviceToHost #l
mcMemcpyHostToDevice 7‘5%5(, 1%%5(?&/\Ai§%§%‘]§”$ﬂ: E@%MEEME%U?U&%:: EE*‘F'E
R, FEERIF meDeviceSynchronize () BiER, BAAFERALARSHIER mcMemcpy () EHEE
8, REHEREFNN LERTFEST STMo

1.4 ERE%

libraryPropertyType 3IERBEZERBMHIER B OKES, (fla0 MXMACA kRZs XY.Z &= 4%
MAJOR_VERSION=X, MINOR_VERSION=Y, PATCH_LEVEL=Z )

typedef enum libraryPropertyType t
{
MAJOR_VERSION,
MINOR_VERSION,
PATCH_LEVEL
} libraryPropertyType;

LTI E LLE R mcSOLVER ERIARZS,

int major=-1,minor=-1,patch=-1;
mcsolverGetProperty (MAJOR_VERSION, &major) ;
mcsolverGetProperty (MINOR_VERSION, &minor) ;
mcsolverGetProperty (PATCH _LEVEL, &patch) ;

CSRD-23017-020-F3_V04 ABEEBMN=RFRZEE 2



2 {EH mcSOLVER API

2.1 ¥R

RENBIUNAER mcSOLVER FEERY APl, ZNEFRE mcSOLVER APl B AR S E, XEREF
EREETHRM,

2.1.1 &3 mcSOLVER
McSOLVER @5 MXMACA TEE—EAMILTENZE, MXMACA TEEMNZEFEN (B=RY)ER
i1E GPU RER_LEFI5/@). TR MXMACA TEE /G, BEHRFIEE TIFELTE MACA_PATH,

export MACA PATH=/opt/maca

mcSOLVER API #8X Y430 FFATRo

#header location:
MACA_PATH} /include/mcsolver

#1ib location:
MACA PATH#/1ib/libmcsolver.so

7E1EH mcSOLVER FE4RiFRIL 2z ri, BHFRBIFIETE ISU_FASTMODEL IRE RN 1,

export ISU_FASTMODEL=1

2.1.2 IFESHK

7£ mcSOLVER API Fh, #rES O LUEE 5| BEEN LEE,

2.1.3 {ERH#{THITIE

MRNARFHRITZ NN E, HETEIHTEIREPHTHIESRR, BARTUER MC RRHITLR
IEXLE(ES,

NARFIUAEMESKE—1R. ATERUESZENHEES, ARARNIZ:

1. FEAKRE mcStreamCreate () 17 MC i

2. EIAAEFRAY mesolverDN FIR2 281, AEMNMEIZB mcsolver EEGIIRIREEZFERANM, HIENEAR

mcsolverDnSetStream() o
WERATRE, EEIRATEFHITITENSTE GPU LBEHES, Y2 MESHITHNITESMENR/), BRRE
VT {EE# GPU, S& HEUIBEERAUSIHEHITRITE, XA ARG,




7
mcSOLVER AP| &# TA '*

2.1.4 info IXE

8 LAPACK fflf2iR[E]—1 info , IBRTHEHMHIME. WNR info = -1, WE I NEEER. AT
5 LAPACK M 1 FHEMAERITF—, mecsolver AT MB handle IREE info P, Bk, F
TR M handle , mesolver R[E] mesolver STATUS NOT INITIALIZED o

2.1.5 bufferSize BY{EM

mcsolver EREREE mcMalloc K, AP XA S EIRE TETIEl, HIFE xyz bufferSize

FEBGIE xyz WITETEIKRD, Bl xyz = potrf . AT EWAPI, £ xyz buffersize /A,
ﬂ?%éi@ﬁ? xyz NER, MFERKBTFRELESEH, fli0, FERIREIEIHRAEIETEINK
N EARZHERT, EAESTHKEEHIERNLMEEHIEX D EIKEBH 28, NEHFBINER
xyz_bufferSize, EXMERT, ARALLUBTIEFHEI®EL xyz_buffersSize , MASIAIIEEM,

2.2 mcSOLVER ¥8I& &

2.2.1 mcsolverDN 284

$ 4 f1oat, double, mcComplex Fll mcDoubleComplex HIEXER, BN EITAE C yﬁE B, M
BN EM mcComplex.h SHM, I, mcsolverDN EF—L mcBLAS & ILAYZE

2.2.1.1 mcsolverDnHandle_t

—MNMEMEARFERE mcsolverDN £ TFXHIIEF KR, BP0 S A mcsolverdnCreate () ¥
WBive, AT eeiEREREMERL, *?ﬂ%%ﬁ"]’lﬂj*m SXREIMTHN, B8+ mcsolverDN Fivsi. H
mcsolverDnCreate () SEFIREIMARNIEZIELLE ™ mcsolverDN K%K,

2.2.1.2 mcblasFillMode_t

BRI TR REENEN RS (TZABPRE=A82) KERT, FEIERRENIZERD
o, BEXNNTF FortranFRF L& 1 (F=A) Muxku (E=A), XEFHEERMAEIBR BLAS
SEMBIS

K aXx
MCBLAS_FILL,_MODE LOWER | B3 J BBIEH T =A%
MCBLAS FILL_MODE UPPER | IB%% J PERI E=ASHD

2.2.1.3 mcblasOperation_t

mcblasOperation_t KEISREBEXTEBIEERITEHIIRIE, HEXWNTF Fortran 5 ‘N & v’ (R
®E), ‘T ; ‘v (REB) M ‘¢ m® ¢ (HEERE), XLEEFEB{EIBR BLAS SSIEIESEK,

K a¥x
MCBLAS_OP_N | ZeixiFst Bk
MCBLAS_OP_T | EFREERE
MCBLAS_OP_C | weixitinsz aiefE

CSRD-23017-020-F3_V04 ABEEEN=LEEER 4
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2.2.1.4 mcsolverEigType_t

mcsolverEigType t RBEIETRKMEBIITHOFIEERXEE, HEXNTF Fortran B# 1 (Axz =
AxBxzx), 2(AxBxx =A%), 3(BxAxx=\xx), XLEBEBIEIBM LAPACK SEIBISEK,

K aX
MCSOLVER_EIG_TYPE 1 | A*x=lambda*B*x
MCSOLVER_EIG_TYPE 2 | A*B*x=lambda*x
MCSOLVER_EIG_TYPE_ 3 | B*A*x=lambda*x

2.2.1.5 mcsolverEigMode_t

mcsolverEigMode_t REIEREBR I ERIRE, EEXNTF Fortran F&F 'n' (T ESHEE) ,
v (AT ERHEENEFTIRE), XEEEEREIBMR LAPACK SEIHIS 5,

K aX

MCSOLVER_EIG _MODE_NOVECTOR | 11T BFHI 18
MCSOLVER_EIG_MODE_VECTOR EN T EREENFIRE

2.2.1.6 mcsolverDnFunction_t

mcsolverDnFunction_ t RENETRHINMIIZEER nesolverDnSetAdvOptions () BtE. XNTF
5132 cetrf B9E mcsolverDN_GETRF o

B a¥X

mcsolverDN _GETRF | XN TBIFE cetrf B9E

2.2.1.7 mcsolverAlgMode_t

mcsolverAlgMode_t FEAFE/R mesolverbDnSetAdvOptions () ERAMNE L, SMMIEZIENRE

SR IEAB N BIFZ A SR R,
FINEER mesolver ALG 0., APERILURM nuLL MUERENAE X,

2.2.1.8 mcsolverStatus_t

XEFERBUREBFPRSEE, ERTUABUTE.

[ & EX
MCSOLVER_STATUS. SUCCESS BERTI .
MCSOLVER_STATUS_NOT INITIALIZED mcsolver EEXRFITHIR Y. BEEART

TR/ DSEEIAA. mesolver FIFZER/I MC

Runtime APl RV EEIR S RE (& B AV S

iR5 2.

ARG E TERHABZAEBA mc-

solverCreate(); HEREMH. EHhA&

BIIRENIZREAN mesolver ERBIEMRRE,
TG

CSRD-23017-020-F3_V04 AEBEEENM=REFEER 5



mcSOLVER APl &%

=1

R21-4F1

(B

ZX

MCSOLVER_STATUS_ALLOC_FAILED

mcsolver ERZPZRDECKM, BEFE A |
mcMalloc() &M 5%,

BRB . EREERZANRAT AR
SR ERINE.

MCSOLVER_STATUS_INVALID_ VALUE

RRBEE T — I FIFNERSER |
=M AREER/N) .

BRBE. BIREENFIBESHBERS
B

MCSOLVER_STATUS_EXECUTION_FAILED

GPU EFRTEN. X@EHT GPU
EZBEIRME IR, ERagEE &1
FEE.

RRBE. REFEH. ESURSHIRENE
F#1 mcsolver ER T 1IEHZRE,

MCSOLVER_STATUS_INTERNAL_ERROR

A EZB mcsolver IR EXW. BE AT
mcMemcpyAsync() K5 |2,

RRFE. WEEH. SURSHIRENE
F#l mcsolver ERBIEALRE, KEKR
ESWEBATNRENREEMNERRZF
BERWRER.

MCSOLVER_STATUS_MATRIX_ TYPE NOT SUPPORTED

ZRBALZIFEEEE, 8F BT T |
BB PR T L 1B LA RER S 289,
RRBE: K& descrA PN FEREHIE
%IEE%O

2.3 mcSOLVER iExX& &

2.3.1 BE (A%) BX

RigREFERFRLMEFME. W, @2

T
T2

Tn

RRN

2.3.2 ¥ (AE) Bt

BRIZTAZREELSIER (column-major order) EMEENTEN. A LUEARIGE G SHEE ISR FE

F& (sub-matrix). %0, m*n (sub-matrix)

1,1 N a1,n
a2.1 “en a2.n
am,1 --- OGmmn

CSRD-23017-020-F3_V04 AEBEEENM=REFEER 6



mcSOLVER APl &%

=1

RITH
a1 ain
as i as n
am,1 e Am,n
Alda,1  --- Qldan
HA xR &M HYIERFF
(al,la a2,17 L] 7am,17 L] 7alda,17 sy al,n7a2,n7 ceey am,nv Q]

Hrh 1da >=m E A WHISHE,

2.4 mcsolverDN: A% LAPACK E¥&E

XA ER R T mesolverDN $2{H7A%E LAPACK ERIEF58Y APl,

2.4.1 mcsolverDN ifBhFE&E

XNERP IR T mesolverDN BYEBIERIER

2.4.1.1 mcsolverDnCreate()

XANRE BT mesolverDN FEFH7E mesolverDN E X eI E—PNa#. EiEAEMMEM mc-

solverDN API ERiER Z /I, AFSCRAXMERER. ©2 8 T h1R) GPU FREREH R IR,

E AE [Infout | &X

handle | host | output | 5%, &M mcsolverDN E X B AR,

BERZ
& aX
MCSOLVER_STATUS_ SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | MC Runtime #1% &K,
MCSOLVER_STATUS_ALLOC_FAILED T EN AR

2.4.1.2 mcsolverDnDestroy()

XA REFER mcsolverDN FEfERR CPU R38R,

| BE A7E | Infout | &X

handle | host | input | 8%, ¥&M mcsolverDN EFXFEIAR,

BERE
EE a&X
MCSOLVER_STATUS_SUCCESS BRI,

MCSOLVER_STATUS_NOT_INITIALIZED

MC Runtime #J38 L&,

CSRD-23017-020-F3_V04
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2.4.1.3 mcsolverDnSetStream()

mcsolverStatus_t
mcsolverDnSetStream (mcsolverDnHandle t handle, mcStream t streamId)

XA EIEE B TFHIT mesolverDN EEFIFERTR.

| BE A7E | Infout | &X
handle host | input | 8%, ¥8M mcsolverDN EFXF AW,

streamId | host | input EERER

[T a&X
MCSOLVER_STATUS_SUCCESS R I,
MCSOLVER_STATUS_NOT_INITIALIZED | Fekid{T1elia1k.

2.4.1.4 mcsolverDnGetStream()

XA EREIE AT HIT mesolverDN FEFIIZRT .

| B A7 | Infout | X
handle host | input $5%t, #BMA mcsolverDN E TFXH A,

streamId | host | output EERR

& aX
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS. NOT_INITIALIZED | FEARF(THIAT.

2.4.1.5 mcsolverDnCreateSyevjinfo()

EXANREOIBEHIEN syev] « syeviBatched M sygvi &K, HREIGENKIAME,

&8 [ R%FE [ Injout | &X

info | host | output | 185, BME syevi &M,

KE ZX
MCSOLVER_STATUS._ SUCCESS BRI,
MCSOLVER_STATUS_NOT _INITIALIZED | FEdRE{TiaT.

2.4.1.6 mcsolverDnDestroySyevjinfo()

XN REBERHRR T EEFR R ERARE,

B, [ATE [Infout [ &X
info | host | output | syevj ZE,

[T aX
MCSOLVER_STATUS_SUCCESS | fIATHRIA,

CSRD-23017-020-F3_V04 AEBEEENM=REFEER
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2.4.1.7 mcsolverDnXsyevjSetTolerance()

XNRBECE syevi NEE.

B RA7E [ Infout [ &X
info host | in/out | 5%, B syevi &M,

tolerance | host | input BERITENBE

& PN
MCSOLVER_STATUS_SUCCESS | fIATRRIA,

2.4.1.8 mcsolverDnXsyevjSetMaxSweeps()

XN RIMECETE syevi FRBAIRKRE. BIAMERN

| BEK A7E | Infout | X
info host | in/out | ¥8%f, &M syevi &M,

max_sweeps | host | input | AR XH.

& aX
MCSOLVER_STATUS._ SUCCESS | #1385 riIh,

2.4.1.9 mcsolverDnXsyevjSetSortEig()

MR sort_eig AT, MFEHEERHF, XPMREUERTF syejvBatched, syev] fl sygvi D2z
AEXFRHEERRF. i, SREARFIFHEER R,

E A | Infout [ &X
info host | in/out | 5%, ¥8M syevi &M,

sort_eig | host | input MR sort_eig AE, MHFIEERHF.

[ET &X
MCSOLVER_STATUS_SUCCESS | fIATLRRIA,

2.4.1.10 mcsolverDnXsyevjGetResidual()

mcsolverStatus_t
mcsolverDnXsyevjGetResidual (
mcsolverDnHandle t handle,
syevjInfo_t info,
double *residual)

EXPNRERRT syevi W sygvi BIERE. ZER A ZHF syeviBatched . IRAFTE syeviBatched
ZIEERX AN EE, MEIREEIR ncsolver STATUS NOT SUPPORTED o

B AE | Infout [ &X
handle host | input mcsolverDN ER E XA,
info host | input 185, IBM syevi &M,
residual | host | output | syevi MFEE,

CSRD-23017-020-F3_V04 AEBEEENM=REFEER 9
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(B

aX

MCSOLVER_STATUS_SUCCESS

DI

MCSOLVER_STATUS_NOT_SUPPORTED

A%¥F batched R4S,

2.4.1.11 mcsolverDnXsyevjGetSweeps()

mcsolverStatus_t
mcsolverDnXsyevjGetSweeps (
mcsolverDnHandle t handle,
syevjInfo_t info,
int *executed_sweeps)

XNRBRRT syevi 3% sygv] RITHER R E. ZRAZHEF syejvBatched s IRAFTE

syevjBatched ZERAXMRE, NMER[EIFEIR mcsolver STATUS NOT SUPPORTED o

T A%E | Infout [ &X

handle host | input | mcsolverDN ER ETFXAR,
info host | input 15Ft, BM syevi &K,
executed sweeps | host | output | RITHAERXE,

[ET PN

MCSOLVER_STATUS_ SUCCESS IR RTI,
MCSOLVER_STATUS_NOT_ SUPPORTED | /x%¥¥ batched fiRZs,

2.4.1.12 mcsolverDnCreateGesvdjinfo()

mcsolverStatus_t
mcsolverDnCreateGesvdjInfo (
gesvdjInfo_t *info) ;

XNEREIEN T gesvdj M gesvdjBatched , HEEIGSENERIAE,

o A7 In/out aX

info host input igEt, BMm gesvdj ZMK,
& EX

MCSOLVER_STATUS_SUCCESS MR TIH,
MCSOLVER_STATUS_ALLOC_FATILED | I/ DR Fo

2.4.1.13 mcsolverDnDestroyGesvdjinfo()

XN REERHARR T SRR ERRNE,

[ B8 | "% | Injout EX

info | host | output | gesvdj &k

EE aX

MCSOLVER_STATUS_ SUCCESS | MIATRRIA,

CSRD-23017-020-F3_V04 AEBEEENM=REFEER
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2.4.1.14 mcsolverdnxgesvdjsettolerance()

EPNRECE gesvd) HIBE,

B AE [ Infout | &X
info host | in/out | 8%, ¥8M gesvdj &M,
tolerance | host | input BERITENBE
T BX
MCSOLVER_STATUS_SUCCESS | #3aERTh.

2.4.1.15 mcsolverDnXgesvdjSetMaxSweeps()

XN RIRECETE gesvdj FHEBENERARE. FINMER

B0 A7E | Infout | X
info host | in/out | F&8%F, ¥8M gesvaj EHA,
max_sweeps | host | input | AR XH.
& EP
MCSOLVER_STATUS._ SUCCESS | #1385 riIh,

2.4.1.16 mcsolverDnXgesvdjSetSortEig()

R sort_svd IE, MHFRERHF. XTMRBUEATF gesvdjBatched . gesvdi BEIRMERIT
TREHRF. R\, SERREEXNZREHRF.

E AfE | Infout | X
info host | in/out | ¥8%F, ¥8M gesvdj &M,
sort_svd | host | input MR sort_svd AE, MFREXRHF.
[ET N
MCSOLVER_STATUS_SUCCESS | #I3aERTh.

2.4.1.17 mcsolverDnXgesvdjGetResidual()

mcsolverSta

tus_t

mcsolverDnXgesvdjGetResidual (
mcsolverDnHandle t handle,
gesvdjInfo_t info,
double *residual)

XN T gesvdj R E, ZREBAZIF gesvdjBatched o MRAFTE syevjBatched 25
FERXMNEE, MEIREEEIR mcsolver STATUS. NOT _SUPPORTED o

B AE | Infout [ &X
handle host | input mcsolverDN ER E XA,
info host | input | ¥8%F, ¥5M gesvdj EMF,
residual | host | output | gesvdj FF%E,

CSRD-23017-020-F3_V04
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EE aX

MCSOLVER_STATUS_SUCCESS BRI,

MCSOLVER_STATUS_NOT_ SUPPORTED | /%35 batched fRZs,

2.4.1.18 mcsolverDnXgesvdjGetSweeps()

mcsolverStatus_t
mcsolverDnXgesvdjGetSweeps (
mcsolverDnHandle t handle,
gesvdjInfo_t info,
int *executed_sweeps)

ENRBRMRT gesvd BITHBERRE ZREAFZHF syejvBatched . IRAFTE syeviBatched

ZEEAXPNRE, MESRESEIR mcsolver STATUS NOT_SUPPORTED

T A%E | Infout [ &X

handle host | input | mcsolverDN ER ETFXAR,
info host | input J&¥t, &M gesvdj &E1A,
executed sweeps | host | output | RITHAERXE,

B aX

MCSOLVER_STATUS_SUCCESS R IA,

MCSOLVER_STATUS_NOT_SUPPORTED | ~x¥¥ batched fR7~.

2.4.1.19 mcsolverDnCreateParams()

mcsolverStatus_t
mcsolverDnCreateParams (
mcsolverDnParams_t *params) ;

XNREANIANLT 64-bit API 45K, HIEHIGENRIAE,

=8 A7FE [ Infout | X
params | host | in/out | &M 64-bit API FEMAYIEET

BERZ
[T EX
MCSOLVER_STATUS_SUCCESS IR,

MCSOLVER_STATUS_ALLOC_FAILED | T/ DB R Ro

2.4.1.20 mcsolverDnDestroyParams()

mcsolverStatus_t
mcsolverDnDestroyParams (
mcsolverDnParams_t params) ;

XN REERARR T SRR ERRE.

CSRD-23017-020-F3_V04 AEBEEENM=REFEER
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S8 AEFE [ Infout [ &X
params | host | in/out | &M 64-bit API FEMRVIEET

BB

[T aX
MCSOLVER_STATUS_SUCCESS | fIATLRIA,

2.4.1.21 mcsolverDnSetAdvOptions()

mcsolverStatus_t

mcsolverDnSetAdvOptions (
mcsolverDnParams_t params,
mcsolverDnFunction_t function,
mcsolverAlgMode t algo ) 7

ZEREECE T function WE% algo, BR—1 64-bit API flfE,

30 A7 | In/out ZX
params host | in/out | &M 64 -bit API ZEMEAIFEST.
funtion | host | input FERENRE,
algo host | input FERENEZE

BERE
[E aX
MCSOLVER_STATUS_SUCCESS BRI,

MCSOLVER_STATUS INVALID VALUE | RBFEZHHSE IR,

2.4.2 RBEERRBEE (legacy)

EFHIRT mcsolverDN BIZ 4K AZES APl, B3 Cholesky 2. FHIBHOETH LU K. QR DR
#0 Bunch-Kaufman (LDLT) &

2.4.2.1 mcsolverDn<t>potrf()

BRI BB TIER XA/

mcsolverStatus_t
mcsolverDnSpotrf _bufferSize (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
float *A,
int 1da,
int *Lwork ) ;

mcsolverStatus_t
mcsolverDnDpotrf bufferSize (mcsolveDnHandle t handle,
mcblasFillMode t uplo,
int n,
double *A,
(Foagksr)
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(8 £m)
int 1da,
int *Lwork ) ;
mcsolverStatus_t
mcsolverDnCpotrf bufferSize (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
mcComplex *A,
int 1da,
int *Lwork );
mcsolverStatus_t
mcsolverDnZpotrf_bufferSize (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
mcDoubleComplex *A,
int 1da,
int *Lwork) ;
S D #EXRE NIRRT EBELENNUEE LK.
mcsolverStatus_t
mcsolverDnSpotrf (mecsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
float *A,
int 1da,
float *Workspace,
int Lwork,
int *devInfo );
mcsolverStatus_t
mcsolverDnDpotrf (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
double *A,
int 1da,
double *Workspace,
int Lwork,
int *devInfo );
CH Z BIBERE DR TERESHNNEES T,
mcsolverStatus_t
mcsolverDnCpotrf (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
mcComplex *A,
int 1da,
mcComplex *Workspace,
int Lwork,
int *devInfo );
mcsolverStatus_t
mcsolverDnZpotrf (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
(@piti=)
CSRD-23017-020-F3_V04 ABREBM=RREEEE 14
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mcDoubleComplex *A,

int 1lda,

mcDoubleComplex *Workspace,
int Lwork,

int *devInfo ) ;

XN REITE—NERIFIEEEFFR Cholesky 931

AZ— 1 o NEXRFER, ERET=ZANL=ZARIRERN. WASHK uplo FERRREREMR
HIM—EB5y, EMEDRIFFE.

WMRMASE uplo @ MCBLAS_FILL MODE_LOWER , MR 4IBEME A M T=AXKS, A T=AKN
Cholesky P EEF L BIEEN T=AZS.
A=Lx«LH"

WMERMASH uplo @ MCBLAS_FILL MODE_UPPER , MR A M E=AKS, FRAL=AKN
Cholesky 2 ##EF v BIEEN L =AES.

A=U"xU
R AIUR NS workspace FRiEMM TETIEl, BWIASE Lwork R LIETEIRIA/), @iTiAE
FAEE potrf_buffersSize () iR[El,

90R Cholesky D ERW, BIFERE A WENBISFREARAZEEN, HEWR L H vBNEINBHLTER
B, BakmbBR devinfo FHER A WE/NBFRBIEERIRIFF M,

MRWHSH devinfo = -1 (UNFD), RRFINSHHATHIR (FEEOW).

API of potrf
=8 Az In/out aX
handle host input mcsolverDN ER _ETFX Ao
uplo host input BEEREEEANT=ALELE=A. Z—Z7XE51H,
n host input 5% A B9 ERFNFER.
A device | input | #EEA [da* n Y <type>#H, HEHF Ida /I F max(1,n).
1da host input BFEEERE A N ZEBERISHEE,
Workspace | device | in/out | LE=[E], @— 1 HRER <type> B9¥kH, EX/A Lwork,
Lwork host input FHERER potrf_bufferSize :ER[EIH T EBIAR /I
devInfo device | output . % devinfo=08f, =5 Cholesky SRR,
« Hdevinfo=-iBY, RRE i MEHERDA (FESTWR).
« Hdevinfo=iBy, RRE i NHISFERRABRIEEN,
BEIR
KE aX
MCSOLVER_STATUS_ SUCCESS BRI,
MCSOLVER_STATUS_IRS_INFOS_NOT_INITIALIZED | Rk {THISETL
MCSOLVER_STATUS_INVALID VALUE EBENSETILA (n<0 = [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR AEBIRTERM,

2.4.2.2 mcsolverDnPotrf()

TEAERBIR A LUt B RO BC & A XK/
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mcsolverStatus_t
mcsolverDnPotrf _bufferSize (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcblasFillMode_t uplo,
int64_t n,
macaDataType dataTypeA,
const void *A,
int64_t 1lda,
macaDataType computeType,
size t *workspaceInBytes )

TERBIE:

mcsolverStatus_t
mcsolverDnPotrf (
mcsolverDnHandle_t handle,
mcsolverDnParams_t params,
mcblasFillMode_t uplo,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
macaDataType computeType,
void *pBuffer,
size t workspaceInBytes,
int *info )

MA@ AP RO REARIFIEEF EFER Cholesky 73,

AZR— 1 o NEXREFER, ERET=ZANL=ZARIRERN. WASH uplo FERRMEREMR
HIM—&B 5y, EMEDRIFFE.

WMERMASH uplo @ MCBLAS_FILL MODE_LOWER , MR 4IB%EME A M T=A%D, A T=AKN
Cholesky ZEEF L BMEEN T=AZS.
A=L«LH"

MR NSE uplo & MCBLAS_FILL_MODE UPPER , NMIRABEGE AWM E=AZY, HEL=AK
Cholesky 2 #EF v BIEEN L=/AE5.

A=U"xU
SNR Cholesky SRS, ENIERE A WENBISFEMAZBEEHN, HEWR L R uNEINTRLETER
S, BAMEBE devinfo HiET A WR/NBFRIEEHRI S FEM,
MRFESM devinfo = -1 (MFB), RRFITSHEUTHIR (FERUWH).
B#l, mcsolverDnpPotrf NZFHEINNE X
mcsolverDnPotrf ZiFHH R

’ mcsolver ALG 0 B{ NULL \ RINEE ‘

API of potrf
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B AE Infout [ &X
handle host input mcsolverDN ERI_E XA,
params host input | B mcsolverDnSetAdvOptions REREBREE,
uplo host input ?Elth'ﬁﬁgfﬁﬁ ARNT=Z=ALXERLE=A. F—HBNE&
51 F,
n host input 5E/%E A B91TERFNFIER,
A device | input #HEHda* n By <type> 4, Efr Ida/NF max(1,n).
dataTypeA host in EH A OBUIESREL,
1da host input BT EMEERE A N EHHaISHE,
computeType host in HERBIERE,
pBuffer device | in/out | TfE=[El, A/\J9 workspacelnBytes FTiHY void 3
YA,
workspaceInBytes| host input HERER potrf_bufferSize ;R EIFI TE=E]AIAR /],
info device | output .
« AR info=0, Cholesky S 2RI,
« R info=-i, "RF i NEHHEIR (FESTM).
« R info =i, MR i WFISFERERRIEEN,

BA AP ERMAREAIER, dataTyper 23EMF A BIEHIERE, computeType BIRENITELRE,
mcsolverDnPotrf NZFLUTOEMAS,

SEREMT R RENERAS

DataTypeA ComputeType | Meaning
MACA R _32F | MACA_R_32F SPOTRF
MACA R _64F | MACA_R_64F DPOTRF
MACA C 32F | MACA_C_32F CPOTRF
MACA C 64F | MACA_C_64F ZPOTRF

BEHRE

KE P
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FERiF(T#I0ET
MCSOLVER_STATUS_INVALID VALUE EENESET (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | NEMEEEXK,

2.4.2.3 mcsolverDn<t>potrs()

mcsolverStatus_t
mcsolverDnSpotrs (mecsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
int nrhs,
const float *A,
int 1da,
float *B,
int 1db,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnDpotrs (mcsolverDnHandle t handle,
mcblasFillMode_t uplo,

(T oadksR)
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int n,

int nrhs,

const double *A,
int 1da,

double *B,

int 1db,

int *devInfo) ;

mcsolverStatus_t
mcsolverDnCpotrs (mcsolverDnHandle t handle,

mcblasFillMode_t uplo,
int n,

int nrhs,

const mcComplex *A,
int 1da,

mcComplex *B,

int 1db,

int *devInfo) ;

mcsolverStatus_t
mcsolverDnZpotrs (mcsolverDnHandle t handle,

mcblasFillMode_t uplo,
int n,

int nrhs,

const mcDoubleComplex *A,
int 1da,

mcDoubleComplex *B,

int 1db,

int *devInfo) ;

ENRBA T KRB EMEFIER,

AxX =B

AZR— nxn NEXRFER, ERET=ZANL=ZABIRERN. WASHK uplo R EREMR
BYM—&B5y, EMEIRIFFE.

BFREREERR potrf REIIFERE A ##1T Cholesky 73f&,
« MNRMASE uplo J MCBLAS_FILL _MODE_LOWER , M A @ F=£ Cholesky 9fEEF L FH#E

A:L*LHO

s MNRHANSE uplo I MCBLAS_FILL_MODE_UPPER , M A 2_E=£ Cholesky #fEEF v HHE

A:UH*UO

XMREEMMBHITRY, BN x 2BEEM B, HAEENEHERNAISLRE 1db,
MRmEBR devinfo = -1 (NFH), RRFINTSRLATHEHIR (FESOW).

API of potrs
e ¥ AE In/out =3
handle| host input mcsolverDN FEBY_E XA,
uplo host input ERGREEAN TN =Are L =fA, 53— %B5FR.
n host input 5B A BT ERAN T B,
nrhs host input ¥5[% X 70 B F9%ER,
A device input <type>#H, EEFR [da*n, Ef lda ~/NF max(1,n)o
AT @ F=/AFH Cholesky AF L, Wl E=AEHN
Cholesky A+ Us
i
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R22-48FTT

E 3 AE In/out =3

1da host input BFGEEEMRE AN _EFERSEE,

B device in/out | EE R [db * nrhs B <type> FH, EHr, [db EDEXRTET
max(1, n)o fERNWNN, %6 B 2hAimMER., ENmHET, B
B ERERYE %,

info device output

« MR info=0, Cholesky S f#mM 1.
« MR info=-i, RRE i MESHEIR (FEEAW).
« IR info=i, MHER | WEISFIEERRBIEEHN,

B[R
& EX
MCSOLVER_STATUS_SUCCESS MR,
MCSOLVER_STATUS NOT INITIALIZED | EakiF(T#IMATL
MCSOLVER_STATUS_INVALID_VALUE EEESETN (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | NEMZEEXK,

2.4.2.4 mcsolverDnPotrs()

mcsolverStatus_t
mcsolverDnPotrs (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcblasFillMode t uplo,
int64_t n,
int64_t nrhs,
macaDataType dataTypeA,
const void *A,
int64_t 1lda,
macaDataType dataTypeB,
void *B,
int64_t 1db,
int *info)

XA RERR KR M HT2A
Ax X =B
AR— M nxn WEXRISER, 7EERERAPIZEON, RET=AM28 Lt=ABPE2EENXH., @A

2 uplo ERREEAEAERIM—E, EMEIFRFTFIE.

BRB%XEEIA B ncsolverDnbPotrf R I EME A #HITH R - NS uplo B
MCBLAS_FILL_MODE_LOWER , M A @ F=£A Cholesky DA F L HHE A = L« LY, -MNRANS
#{ uplo /I MCBLAS_FILL_MODE_UPPER , Nl A @ L= Cholesky BfEEF v HHRE A =U" « U,

XMRIERMIIBITH, BEME x RBEEME B, HEEITEHERANGISEE 1ab,
MREES W devinto = -1 (NFE), XREINSHEUTHIZ (FEEDW).
BHI, mcsolverDnPotrs (X HFEVIAE E

mcsolverDnPotrs XiFHEER

’ mcsolver ALG 0 B{ NULL \ RINEE ‘
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API of potrs
i RF Infout [ &X
handle host input mcsolverDN ER_E XA,
params host input | H mcsolverDnSetAdvOptions RERE BREEE,
uplo host input BHEEEREANT=ALEL=/R. F—B2EE5H,
n host input XEFE A FO1TERAO5E
nrhs host input %BF%E X #0 B B951E,
A device | input | #ERIda* n B <type>#H, EAF Ida/VF max(1,n).
dataTypeA | host in #H4H A FOBIEREL,
1da host input | ATEEER AN ZERHERSEE,
dataTypeB | host in #4H B FUEIEREL,
computeType host in HEREIERE,
pBuffer device | in/out | LfE=[8l, A/\JJ workspacelnBytes FT 8 void FEEIEAA,
B device | input #ER ldb * nrhs B9 <type> W, Erb, [db ELDEXRTEH
F max(1, n). ERNRNES, %% B @ HAImE. ERRIHE,
%E[% B ERERVFEFE,
info device | output . S info =0, Cholesky SRR,
« MR info=-i, "RF i MESHEIR (FESEW).
« MNR info=i, MNEH i RIS FREEFBIEEN.

BA AP EERMHAENIEE: dataTyper BB A FIEUIBLE!, dataTypeB =M% B BIEUEEREL,

mcsolverDnPotrs RIFLUTHEMAS,
BRI R RN ENAS

dataTypeA dataTypeB Meaning
MACA_R _32F | MACA R 32F | SPOTRS
MACA_R_64F | MACA_R_64F | DPOTRS
MACA_C 32F | MACA C 32F | CPOTRS
MACA_C_64F | MACA_C 64F | ZPOTRS
BERZE
=] aX
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS NOT INITIALIZED | FEAiF(T#IEH

MCSOLVER_STATUS_INVALID_ VALUE

BEENERILK (n<0 = [da<max(L,n)).

MCSOLVER_STATUS_INTERNAL_ ERROR

REEIESS

2.4.2.5 mcsolverDn<t>potri()

XEEBRBA T I REARHN TR A XK/

mcsolverStatus_t

mcsolverDnSpotri_bufferSize (mcsolverDnHandle t handle,
mcblasFillMode_t uplo,

int n,

float *A,

int 1da,

int *Lwork ) ;

mcsolverStatus_t

CSRD-23017-020-F3_V04
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mcsolverDnDpotri_bufferSize (mcsolveDnHandle_t handle,
mcblasFillMode t uplo,
int n,
double *A,
int 1da,
int *Lwork ) ;

mcsolverStatus_t
mcsolverDnCpotri_bufferSize (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
mcComplex *A,
int 1da,
int *Lwork );

mcsolverStatus_t
mcsolverDnZpotri_bufferSize (mcsolverDnHandle t handle,
mcblasFillMode_ t uplo,
int n,
mcDoubleComplex *A,
int 1da,
int *Lwork) ;

S # D #IERE 7 5I R RS E LA HEE L

mcsolverStatus_t
mcsolverDnSpotri (mcsolverDnHandle t handle,
mcblasFillMode_ t uplo,
int n,
float *A,
int 1lda,
float *Workspace,
int Lwork,
int *devInfo );

mcsolverStatus_t
mcsolverDnDpotri (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
double *A,
int 1lda,
double *Workspace,
int Lwork,
int *devInfo ) ;

C# Z BB NI R ERESBANEEE Ko

mcsolverStatus_t
mcsolverDnCpotri (mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
mcComplex *A,
int 1lda,
mcComplex *Workspace,
int Lwork,
int *devInfo );
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mcsolverStatus_t
mcsolverDnZpotri (mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
int 1da,
mcDoubleComplex *Workspace,
int Lwork,
int *devInfo ) ;

XAREEAR potrtf () 1HHEIFEIRY Cholesky 5%, RitBE—NEEER A BERERE,

AZ— nxn W5, HPEETH Cholesky #EEFINT=ARF L L=AEAFUv. RET=MA
BOFLE=AHPEBEENXH, BASE uplo 8RR EEREMENE—I5, HEMHBoRFAT,
WMNRMASE uplo BY{EN MCBLAS_FILL_MODE_LOWER , FRARSMBMEE A W T=AZS, HAA
BT =RE R R P R R IR B PE Y T = A EE 9.

WMRMASE uplo (BN MCBLAS_FILL MODE UPPER, FRARESMNIBME[E A M E=AEES, HAA
B = REp o B R PR R R UARE FERY E = B 9.

BAFEERMH—ITETE, ZIEZTEIRBASE workspace 18, EY, ARPEEERHERWAS
#H Lwork , ERDLETEINKR/N. XPMAKNEBTFARE potri_buffersize () FIREXH, ©H
FiI+EREMTEZE A

MRITBEWIERELK, BIRLL L uEISFERAE, BaliitSi devinfo i8R L 3 v P&/
el ST, HEZFEMAZIEEN,

MRHFHE, devinfo = -1 (NFF), RRF I TSHLIMTHEHIR (FE20W.

API of potri
B3 AF In/out a&X
handle host input mcsolverDN EH E XA,
uplo host input BHEFEEREANT=AKXELE=A, 5—&EE5I
o
n host input %EFE A B9fTERFNGIER,
A device | input <type>FH, ZE R [da* n, EA [da &/ F max(1,n).
AT T =AM Cholesky BF L, tLAILUR E=A
289 Cholesky B+ U,
1da host input BT =M A N B SEE,
Workspace host input TE=8l, R~FA Lwork B9 <type> F4H,
Lwork host input TE=BIR~ . H potri_bufferSize i&[gl,
info device output
« fNR info=0, Cholesky SR,
« R info=-i, {RF i NEBHEIR (FESTW).
« R info=i, MMEN I NEISFEERZREEN,
BEIRE
[E Ep
MCSOLVER_STATUS_ SUCCESS BRI,
MCSOLVER_STATUS_NOT_ INITIALIZED | FEFREHTHIIEK
MCSOLVER_STATUS_ INVALID VALUE EENSHTR (n<0 T [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ ERROR | HBFIERERBL,
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2.4.2.6 mcsolverDn<t>getrf()

XEAHBN R IT B RN TR A XAIAR/ .

mcsolverStatus_t
mcsolverDnSgetrf bufferSize (mcsolverDnHandle t handle,
int m,
int n,
float *A,
int 1lda,
int *Lwork ) ;

mcsolverStatus_t
mcsolverDnDgetrf _bufferSize (mcsolverDnHandle t handle,
int m,
int n,
double *A,
int 1da,
int *Lwork ) ;

mcsolverStatus_t
mcsolverDnCgetrf bufferSize (mcsolverDnHandle t handle,
int m,
int n,
mcComplex *A,
int 1da,
int *Lwork ) ;

mcsolverStatus_t
mcsolverDnZgetrf bufferSize (mcsolverDnHandle t handle,
int m,
int n,
mcDoubleComplex *A,
int 1da,
int *Lwork ) ;

S H D HIERE 25 FR R RHEE LA B ESL

mcsolverStatus_t
mcsolverDnSgetrf (mcsolverDnHandle t handle,
int m,
int n,
float *A,
int 1da,
float *Workspace,
int *devIpiv,
int *devInfo ) ;

mcsolverStatus_t
mcsolverDnDgetrf (mcsolverDnHandle_t handle,
int m,
int n,
double *A,
int 1da,
double *Workspace,
int *devIpiv,
int *devInfo ) ;

CSRD-23017-020-F3_V04 ABEEEN=LEEER

23



-- /:
mcSOLVER APl &% =TA \%

CH Z BiREE DR EREEHANNEEE K.

mcsolverStatus_t
mcsolverDnCgetrf (mcsolverDnHandle t handle,
int m,
int n,
mcComplex *A,
int 1da,
mcComplex *Workspace,
int *devIpiv,
int *devInfo ) ;

mcsolverStatus_t
mcsolverDnZgetrf (mcsolverDnHandle t handle,
int m,
int n,
mcDoubleComplex *A,
int 1da,
mcDoubleComplex *Workspace,
int *devIpiv,
int *devInfo ) ;

ZERFITE— mxn 5EFERY LU S FR
PxA=LxU
Hfa B— 1P mxn 56fE, p B—NEIRER, LR— 1M T=AERENALKLTENL vte— L=/

%,

BFREEREARASHE Workspace AN TETE, BWASE Lwork RALIETEINAN, HEA
LU getrf_bufferSize () REIKRF,

IR LU DfRKN, BiREME A (HEU) FF, WS devinfo=i RRU(L,1) = 0o
MRmESH devinfo = -1 (NFE), WERERE i MSHEIR FREESDW.
R devipiv AT, MARFHITETRM, RDBERN A=-1+U, BREREERE.

it LU BRRNSE, WS devipiv BEETXMBFSY], 5 1175% devipiv (i) {THITT
i,

BAFPA LIS getrf M getrs REGEM L IEKERES,

A getrf FEATABANMN A mn WARBITETENRRIN. BRAILUEE cetrf M
mcsolverDnSetAdvOptions (params, mcsolverDN_GETRF,mcsolver ALG_1) ERTET Bl &
INIFE ST

getrf API
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B RF In/out aX
handle host input | mcsolverDN ER ETX A,
m host input 56PE A 972K,
n host input 5B1E A F95ER,
A device | input | <type>#ZH, #E A lda* n, HF [da A/ PF max(1,n). A
AL FT=/AFH Cholesky AF L, eIl E=AFH
Cholesky &+ U,
1da host input BT EEERE AN _EREAn SEE,
Workspace device | input T =18, K/ Lwork BY <type> #4140,
devIpiv device | output | AK/NEDH min(m,n) BFAE, B&FTH=50
info device | output . R info=0, £F Cholesky SRR,
« R info=-i, XRF i MEHEIR (FESTW).
« R info=i, MERTMEA i WeISFIEERRIEERN.
BEHRE
KE BN
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FERiF{T#IIEK.
MCSOLVER_STATUS_INVALID VALUE EERNESETR (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | NEFREEXK,

2.4.2.7 mcsolverDnGetrf()

T EBARBN R AT AT B BRI F D Be R A X K

mcsolverStatus_t
mcsolverDnGetrf _bufferSize (

mcsolverDnHandle t handle,
mcsolverDnParams_t params,
int64_t m,

int64_t n,

macaDataType dataTypeA,
const void *A,

int64_t 1da,

macaDataType computeType,
size t *workspacelInBytes )

LU BRI

mcsolverStatus_t
mcsolverDnGetrf (

mcsolverDnHandle t handle,
mcsolverDnParams_t params,
int64_t m,

int64_t n,

macaDataType dataTypeA,
void *A,

int64_t 1da,

int64_t *ipiv,
macaDataType computeType,
void *pBuffer,

CSRD-23017-020-F3_V04
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size_t workspaceInBytes,
int *info )

HE— 1 m x n BN LU 9fE,
PxA=LxU
Heh A B— P mxn J6fE, p B2— 1B, L 2— N T=AEMEXNAZXLTHERN L, v—MERE
FA APl 2 OSEIM =A%,
MR LU SfREN, BI5EREA (& v) &%, WHEHS# info = -1 ®RUMA,1) = 0,
MREMHEBE info = -1 (NFE), MRRE I MEHER (RESTW),
MR ipiv AT, MWBRSRERN A=1+U, BHREREMERE,
Tit LU DREME R, WS ipiv BEEaXBEHFEY, £ 11755 ipiv (i) 7773

FFRBERAEHASM pputfer MAMN TSI, BASM vorkspaceInBytes BT ETIANE
TR, ATLUEIE mesolverDnGetrf bufferSize () REFKE,

AP LLES nesolverDnGetrf Ml mesolverDnGetrs RETERH LR IE K EIRES,

B#l, mcsolverDnGetrf XIHFMMHE X, HEEXZFEFERAII, AR FIEA mcsolverDnSetAdvOptions
BRIEIZ B

mcsolverDnGetrf ZiFHE LRI

MCSOLVER_ALG_0 B NULL | BhAEiE. BERR, ZB— 1 KRAN m*n T LETE
MCSOLVER_ALG_1 iR

mcsolverDnGetrf bufferSize Ml mcsolverDnGetrf FNBIASEFIRINT:
API of mcsolverDNGetrf

B RF Infout | &X
handle host input mcsolverDN ER _E X AR,
params host input F mcsolverDnSetAdvOptions IRERE ENEME,
m host input %EFE A BT
n host input 5B AFTER,
dataTypeA host in WA A IEEEEE,
A device | in/out | <type>E#H,ZEE R da* n,Ef[da ~/F max(1,n).

AT =8 Cholesky ¥ L, tBAJAR E=
fBFZH Cholesky BEF Us

1da host input BT EHRER AN ZERAs SHEE,

ipiv device | output | A/NEDF min(m,n) B, B&FTES.

computeType host in TTERRERE,

pBuffer device | in/out | L{E=IEl, A/NA workspacelnBytes FT 89 void £
B,

workspaceInBytes| host input pBuffer §FT A/, B mcsolverDnGetrf_bufferSize
R (8],

info device | output

« J0R info=0, 7 Cholesky S f#EMIN,

« MBinfo=-i, BTRE I MBHEIR (FEEIW).

« MR info =i, MHRTRMEKA i WIS FIEERRLE
EH,

BA AP ERMAEAIEE, dataTyper 25 A BIEHIERE, computeType BIRENITERE,
mcsolverDnGetrf NEFLUTOEMAS,
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ComputeType | Meaning

MACA_R_32F SGETRF

HIERRMTRARNARAES
DataTypeA
MACA_R_32F
MACA_R_64F

MACA_R_64F DGETRF

MACA_C_32F

MACA_C_32F CGETRF

MACA_C_64F

MACA_C _64F | ZGETRF

BERE
& a&X
MCSOLVER_STATUS_ SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FEAkiF(T#E.

MCSOLVER_STATUS_INVALID_ VALUE

EENERILK (n<0 5 [da<max(L,n)).

MCSOLVER_STATUS_INTERNAL_ERROR

REEIESS

2.4.2.8 mcsolverDn<t>getrs()

mcsolverStatus_t

mcsolverDnSgetrs (mcsolverDnHandle t handle,
mcblasOperation_t trans,

int n,

int nrhs,

const float *A,

int 1lda,

const int *devIpiv,
float *B,

int 1ldb,

int *devInfo );

mcsolverStatus_t

mcsolverDnDgetrs (mcsolverDnHandle_t handle,
mcblasOperation_t trans,

int n,

int nrhs,

const double *A,
int 1da,

const int *devIpiv,
double *B,

int 1db,

int *devInfo ) ;

mcsolverStatus_t

mcsolverDnCgetrs (mcsolverDnHandle t handle,
mcblasOperation_ t trans,

int n,

int nrhs,

const mcComplex *A,
int 1da,

const int *devIpiv,
mcComplex *B,

int 1db,

int *devInfo ) ;

mcsolverStatus_t
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mcsolverDnZgetrs (mcsolverDnHandle t handle,
mcblasOperation_t trans,

int n,
int nrhs,

const mcDoubleComplex *A,

int 1lda,

const int *devIpiv,
mcDoubleComplex *B,
int 1db,

int *devInfo ) ;

XMNRBERT B S S M ERENLEHIESA

p(A)* X = B

Hih A B— P nxn B5ERE, @i getrf #4177 LU DR, BIAMNT=AHPE L, L=AH (B1FS
A& TE) B Uo. Be—""nxnrhs NAREEME,

MAZE devipiv @ getrf B, EEETATHAREHITEMRNETERS,
MRHFHEH devinfo = -1 (NFR), WRFH I MNSHHIR (FESAW).
FRAPAIUES getrf M getrs RETEHL M RAFSRES

3 RF In/out EX

handle host input mcsolverDN ER _E X AR,

trans host input #Fop(A) NIERED (HiE) ®E,

n host input 5E%E A 91T BRI 5ER

nrhs host input %5F% X A0 B F9FIEK.

A device input <type> B, EE R Ida* n, EF [da A~/ F max(1,n).
AR F=/AAH Cholesky BIF L, tHaJAR E=
fB7ZH Cholesky BEF Us

lda host input BFGEMEERE AN _EFRERSERE,

devIpiv device input ANEDRAnERA, BEFETES.

B device in/out AR 1db * nrhs B9 <type> Fh4H, Er [db X/ F
max(1,n)o YERMN, B 2ARIHEEE, ERlL, B
ZRRFERE,

1db host input AT EREER B N _EBHESEE,

info device output
« 318 info=0, F7x Cholesky 7 EZRIN,

« MR info=-i, RAF i MEHEIR (FRESTWH),
« MR info=i, MRTMER I NFIRFEERZILE
E,
BEHRE
KE aX

MCSOLVER_STATUS_ SUCCESS BRI,

MCSOLVER_STATUS_NOT INITIALIZED | FEARIF{THIGAT

MCSOLVER_STATUS_ INVALID VALUE EEEETITRR (n<0 5% [da<max(1,n))s

MCSOLVER_STATUS_INTERNAL_ERROR | NBMEEEXK.
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2.4.2.9 mcsolverDnGetrs()

mcsolverStatus_t
mcsolverDnGetrs (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcblasOperation_t trans,
int64_t n,
int64_t nrhs,
macaDataType dataTypeA,
const void *A,
int64_t 1lda,
const int64_t *ipiv,
macaDataType dataTypeB,
void *B,
int64_t 1db,
int *info )

XPMREBRT —HBEZ I amENE M HEA
op(A)* X =B
Hoh A B—Pnxn 5Ef%, # mcsolverbdncetrf LU SR, BNAMT=ABLE L, AN E=/AIS (B
EWNA&TE) R U. Be—MEABEA APl 08 nxnrhs AIREE,
WMANSE ipiv = mcsolverDnGetrf BI—"Nit. E@,@E?Eﬁ, BFERAIRE,

MEHWHEBH info = -1 (NF0),BALFE i IMEHEREN FRESAMW. BRAUES
mcsolverDnGetrf M mesolverDnGetrs R — MR RERSS,

H#l, mcsolverDnGetrs (NZIFEIANEZE
mcsolverDnGetrs ZiFHEER

[ mcsolver_ALG_0 Or NULL | BRIAEE |

mcsolverDnGetrs BBMINS TR

B RF Infout | &X

handle host input mcsolverDN ER _E X AR,

params host input | A mcsolverDnSetAdvOptions IRERTE BRNEME,

trans host input #Eop(A) ERRED (HiD) BB,

n host input 5B A BT ERAN T3,

nrhs host input %B[%E X 70 B F9%ER,

dataTypea host in WA A EIERE]

A device | input | <type>##H, #E AN Ida* n, EAF [da A~/IF max(1,n). A
AR F=/AFH Cholesky AF L, el IR E=AFH
Cholesky &+ U,

1da host input AT EMREER AN ZERAa SHEE,

ipiv device | input KEZEDAnBHEH, 85FTHE5

dataTypeB host in 4 B FYEIERE]

B device | in/out | <type>%#iZH, #E A LDB* nrhs, LDB A~/\F max(1,n). fE
NN, BERAUNER, Ehd, B EFERM.

1db host input AT EMHEER BN _EBESEE,

RS
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R26-4 kT
X

=
info

A&

device

In/out
output

« 1R info=0, F’R Cholesky S &M,
« IR info=-i, "RRE i MBSHEIR (FEESDR).
« IR info=i, NNEA | WRISFEFERBIEEHN.

B APl ERMARMEE, dataTyper BB A BIEIEZE!, dataTypeB =M% B IEUIRREL,
mcsolverDnGetrs RXFUTEMAS,

SRR AR AENAS

DataTypeA dataTypeB Meaning
MACA_ R 32F | MACA R _32F | SGETRS
MACA_R _64F | MACA R 64F | DGETRS
MACA_C_32F | MACA C 32F | CGETRS
MACA_C_64F | MACA C 64F | ZGETRS
BERE
& aX
MCSOLVER_STATUS_ SUCCESS R,
MCSOLVER_STATUS_NOT INITIALIZED | FERH{T#IBK
MCSOLVER_STATUS_INVALID VALUE EEEETITR (n<0 5% [da<max(1,n))
MCSOLVER_STATUS_INTERNAL_ERROR | NBMEEEXK.

2.4.2.10 mcsolverDn<t1><t2>gesv()

XL EUE(S T LAPACK FRRY DSGESV 1 ZCGESV ¥R, ENEAET LU 73# xgesv BUREHEEER
AURATBEFE—IRE T EIRENAIE L AR, XERBEINELEEMT2AEE LU KiFR
(xgesv ,, HP X &R Z,C,D,S), ECAEMBMERIIRBIBE, LURHERBIKEENE, ALSEREGRE.
BEBEERAURAERE REFURENBEITE LU 28, ARENALXTRELLAZIRN /i
HIEREBENREE, <tl> WRN/AEEERERE, <t2> RnAEBHITR S EIIRIKEE,

AxX =B

B AZn-by-nfEfE, XM B En-by-nrhs 5%,

B ERER APIIZTTRYR BT RERIT LAPACK API, RI#ALAMRIER. BENEBRS R, SHMITAS LAPACK Y
EARER, TEBERAXLEREHUKENTS LAPACK IX B, <tl><t2>gesv () REBERNZABEE
BE. <tl>NNFERBE (FIa0, WN/HEEIEREBE), <t2> RWEHITEF 2 HBENRIEEE,
mcsolver<tl><t2>gesv () BAEIRMUBRIRIEE D, HEERACIEPER XM M#E, L
RIEEEREE <t1> HRVCEHERIRERR 0, MNZFHERBEWER, FBAZBERIREIRFEHEES IR
fiR (Xgesv), XEFEXLRHVBMELERE— TR R <t2>FF <tl>, BAEFR—NEER
Eidi2, METEERENEBE THN—2BERFI M. KEFMMAL.

R ITER > ITERMAX , BiEXFHE: RNRM < SQORT (N) *XNRM*ANRM*EPS *BWDMAX FIFfAE RHS,
ERA S IEMSELLE, H:

« ITER BERA LI IZHR HANERIRER

« RNRM B ENTH B

« XNRM 2RI 0K

« ANRM 2B A TS EFEHK

« EPS 2ILAZ LAPACK <t1>LAMCH (‘epsilon’) BY#128 epsilon
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« ITERMAX #1 BWDMAX BYEZ3 3IEE 79 50 #0 1.0,

BRI SAYIR B {E R T SRARBILE R mcsolver_STATUS_SUCCESS BRI M INER, &N, eRT-E—
N APl SEARIEMH, HEBRBUKBERINGE R, X THIZNEZHATIEE niters M dinfo API BEH,
BEXEZAT, BEENTENER, AFRNZEETIEEAELDENMEIEX. FRENFTEELL
B ARENAIRE <t1><t2>gesv_bufferSize () F&Eif,

EFE, BT LAPACK He] HRIRAESBEREL (H130, dsgesv M zcgesv) 24, HITERHET
RENESHRERE, SEBERIEN half. bfloat #1 tensorfloat AR AEEIFEERIXRER (Fla0, EHEE
MREBERSE, <t2>FF <tl>), THRIET 7T MEOREBUSERMINEE,

LIERA KRS TEEWSIEIBAEAIEE (ZHBE, INOUT HUEHRE) i, BiIVERTREEANANSR
{K¥5E, Bl FP64 By mcsolverDn [DD, ZZ] gesvo

¥ mcsolver <t1><t2>gesv() WZRIBELS

EORE FRE 5EfE. rhs MIRHNEIERE) | AFABEANREREE
mcsolverDnZZgesv | mcDoubleComplex double complex
mcsolverDnZCgesv | mcDoubleComplex single complex
mcsolverDnZKgesv | mcDoubleComplex half complex
mcsolverDnZEgesv | mcDoubleComplex bfloat complex
mcsolverDnCCgesv | mcComplex single complex

mcsolverDnCKgesv | mcComplex half complex
mcsolverDnCEgesv | mcComplex bfloat complex
mcsolverDnDDgesv | double double
mcsolverDnDSgesv | double single

mcsolverDnDHgesv | double half
mcsolverDnDBgesv | double bfloat
mcsolverDnSSgesv | float single
mcsolverDnSHgesv | float half
mcsolverDnSBgesv | float bfloat

mcsolverDn<tl><t2>gesv_bufferSize () EREUFGIREIIFH A mcsolverDn<tl><t2>gesv () K

AR TEREAK KN (UUFTREN).

mcsolverStatus_t
mcsolverDnZZgesv_bufferSize (

mcsolverHandle_ t handle,
int n,

int nrhs,
mcDoubleComplex *dA,

int ldda,
int *dipiv,
mcDoubleComplex *dB,

int 1ddb,
mcDoubleComplex *dX,

int lddx,
void *dwork,
size_t *1lwork_bytes) ;

mcsolverStatus_t
mcsolverDnZCgesv_bufferSize (

mcsolverHandle t handle,

int n,

int nrhs,

mcDoubleComplex *dA,

int 1ldda,

int *dipiv,

mcDoubleComplex *dB,

(@piti=)
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int 1ddb,
mcDoubleComplex *dX,
int lddx,
void *dwork,
size t *1lwork_bytes) ;

mcsolverStatus_t
mcsolverDnZKgesv_bufferSize (
mcsolverHandle_ t handle,
int n,
int nrhs,
mcDoubleComplex *dA,
int ldda,
int *dipiv,
mcDoubleComplex *dB,
int 1ddb,
mcDoubleComplex *dX,
int lddx,
void *dwork,
size_t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnZEgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
mcDoubleComplex *dA,
int ldda,
int *dipiv,
mcDoubleComplex *dB,
int 1ddb,
mcDoubleComplex *dX,
int lddx,
void *dwork,
size t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnZYgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
mcDoubleComplex *dA,
int 1ldda,
int *dipiv,
mcDoubleComplex *dB,
int 1ddb,
mcDoubleComplex *dX,
int lddx,
void *dwork,
size t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnCCgesv._bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
(@piti=)
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mcComplex *dA,
int ldda,
int *dipiv,
mcComplex *dB,
int 1ddb,
mcComplex *dX,
int 1lddx,
void *dwork,
size_t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnCKgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
mcComplex *dA,
int ldda,
int *dipiv,
mcComplex *dB,
int 1ddb,
mcComplex *dX,
int lddx,
void *dwork,
size t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnCEgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
mcComplex *dA,
int ldda,
int *dipiwv,
mcComplex *dBY,
int 1ddb,
mcComplex *dX,
N0 ) lddx,
void *dwork,
size t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnCYgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
mcComplex *dA,
int ldda,
int *dipiv,
mcComplex *dB,
int 1ddb,
mcComplex *dX,
int lddx,
void *dwork,
size_t *1lwork_bytes) ;
mcsolverStatus_t
(@piti=)
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mcsolverDnDDgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
double *dA,
int 1ldda,
int *dipiv,
double *dB,
int 1ddb,
double *dX,
int lddx,
void *dwork,
size t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnDSgesv._bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
double *dA,
int ldda,
int *dipiv,
double *dB,
int 1ddb,
double *dX,
int lddx,
void *dwork,
size t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnDHgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
double *dAa,
int ldda,
int *dipiv,
double *dB,
int 1ddb,
double *dX,
int lddx,
void *dwork,
size_t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnDBgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
double *dA,
int ldda,
int *dipiv,
double *dB,
int 1ddb,
double *dX,
int lddx,
(@piti=)
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void *dwork,
size t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnDXgesv._bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
double *dA,
int ldda,
int *dipiv,
double *dB,
int 1ddb,
double *dX,
int lddx,
void *dwork,
size t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnSSgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
float *da,
int ldda,
int *dipiv,
float *dB,
int 1ddb,
float *dX,
int lddx,
void *dwork,
size_ t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnSHgesv _bufferSize (
mcsolverHandle t handle,
N0 ) n,
int nrhs,
float *dA,
int ldda,
int *dipiv,
float *dB,
int 1ddb,
float *dX,
int lddx,
void *dwork,
size_t *1lwork_bytes) ;
mcsolverStatus_t
mcsolverDnSBgesv_bufferSize (
mcsolverHandle t handle,
int n,
int nrhs,
float *dA,
int ldda,
int *dipiv,
(@piti=)
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float
int
float
int
void
size t

mcsolverStatus_t
mcsolverDnSXgesv._bufferSize (

mcsolverHandle_t

int

int

float

int

int

float

int

float

int

void

size_ t

*dB,

1ddb,

*dX,

1ddx,

*dwork,
*1lwork_bytes) ;

handle,
n,
nrhs,
*dA,
ldda,
*dipiv,
*dB,
1ddb,
*dX,
1lddx,
*dwork,
*1lwork_bytes) ;

mcsolverDn<T1><T2>gesv_bufferSize() HEAISEK

B3 RF Infout | &X
handle host input mcsolverDN E_E X G,
n host input 5EFE A BT ERAN T B,
nrhs host input %6F%E X 71 B B951E,
da device | None ANA N X nB9%ERE A. FJLLZE NULL,
1da host input AT EEER AN _ERAEHNSERE,
dipiv device | None restF 5, RfERA, AIA NULL,
dB device | None AiR=E BRNES, AR n X nrhs, BTLE NULL,
ipiv device | input KEEZE DA nIERA, B8EFETE5,
1ddb host input AT EEAREME B N _ AR AN SE ., [db>=n,
ax device | input Em=EmNSES X, X/MAn X nrhse AIEIZE NULL,
1ddx host input BT EREEREHERE X N AT R4, [dx>=n,
dwork device | None FEmRE I EXHIEH . REA, "TLA NULL,
lwork_bytes | host output | —NMERT =N, EPFEFEMEPAENIRE TEXK/ (XL

FHAEA). FBEA NULL,

mcsolverStatus_t mcsolverDnZZgesv (

mcsolverDnHandle t handle,

int n,

int nrhs,

mcDoubleComplex *dA,

int ldda,

int *dipiv,

mcDoubleComplex *dB,

int 1lddb,

mcDoubleComplex *dX,

int lddx,

void *dWorkspace,

size t lwork_bytes,

int *niter,

int *dinfo) ;

(@piti=)
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mcsolverStatus_t mcsolverDnZCgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
mcDoubleComplex *dA,
int ldda,
int *dipiv,
mcDoubleComplex *dB,
int 1ddb,
mcDoubleComplex *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnZKgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
mcDoubleComplex *dA,
int ldda,
int *dipiv,
mcDoubleComplex *dB,
int 1ddb,
mcDoubleComplex *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnZEgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
mcDoubleComplex *dA,
int ldda,
int *dipiv,
mcDoubleComplex *dB,
int 1lddb,
mcDoubleComplex *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnzZYgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
mcDoubleComplex *dA,
int ldda,
int *dipiv,
(@piti=)
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mcDoubleComplex *dB,
int 1ddb,
mcDoubleComplex *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnCCgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
mcComplex *dA,
int 1ldda,
int *dipiv,
mcComplex *dB,
int 1ddb,
mcComplex *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnCKgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
mcComplex *dA,
int ldda,
int *dipiv,
mcComplex *dB,
int 1ddb,
mcComplex *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnCEgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
mcComplex *dA,
int 1ldda,
int *dipiv,
mcComplex *dB,
int 1ddb,
mcComplex *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
(@piti=)
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mcsolverStatus_t mcsolverDnCYgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
mcComplex *dA,
int ldda,
int *dipiv,
mcComplex *dB,
int 1ddb,
mcComplex *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnDDgesvV (
mcsolverDnHandle t handle,
int n,
int nrhs,
double *dA,
int ldda,
int *dipiv,
double *dB,
int 1ddb,
double *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnDSgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
double *dA,
int ldda,
int *dipiv,
double *dB,
int 1lddb,
double *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnDHgesvV (
mcsolverDnHandle t handle,
int n,
int nrhs,
double *dA,
int ldda,
int *dipiv,
(@piti=)
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double *dB,
int 1ddb,
double *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnDBgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
double *dAa,
int 1ldda,
int *dipiv,
double *dB,
int 1ddb,
double *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnDXgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
double *dAa,
int ldda,
int *dipiv,
double *dB,
int 1ddb,
double *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnSSgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
float *dA,
int 1ldda,
int *dipiv,
float *dB,
int 1ddb,
float *dX,
int 1ddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
(@piti=)
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mcsolverStatus_t mcsolverDnSHgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
float *dA,
int ldda,
int *dipiv,
float *dB,
int 1ddb,
float *dX,
int lddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnSBgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
float *dA,
int ldda,
int *dipiv,
float *dB,
int 1ddb,
float *dX,
int lddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverStatus_t mcsolverDnSXgesv (
mcsolverDnHandle t handle,
int n,
int nrhs,
float *dA,
int ldda,
int *dipiv,
float *dB,
int 1lddb,
float *dX,
int lddx,
void *dWorkspace,
size t lwork_bytes,
int *niter,
int *dinfo) ;
mcsolverDn<T1><T2>gesv() RERIBE
i AE In/out EPN
handle host input mcsolverDN E_E X G,
n host input 5% A BT ERAN T3,
nrhs host input ¥6[% X 70 B F9%ER,
Tk
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333 AF In/out &X
da device None K/IMAn X nBFERE A. ATEUA NULL,
1da host input BT =EEERE AN ZERAEATISRERE,
dipiv device None heF o, REMA, AR NULL,
dB device None Aim= BHES, K/ n X nrhs, AILE NULL,
ipiv device input KEZDAnERA, B8EFETE5.
1ddb host input BT EREAmERE BN _E#BANTISER, (db |
>=nNo
dx device input REmMES X, X/ n X nrhs, AIIE NULL,
1ddx host input BT EFEEREEME X B &N HNe SE.
ldx >=n,
dwork device None FBEEE I EXEIE . REM, ATA NULL,
lwork_bytes host output — I EERTENEH, ERE#EENIRE IE
XA/ (LFTREAL), RBEA NULL,
niters host output
« R iter <0, ERALEY, ETEHEE (In-
puts/Outputs precision) WER 2R EH1To
o MNRiter=-1, ZEENMBISE. n. nrhs, M
FTRNAE LRREHANMEERERE,
. ﬁil]%;éer:Q, HEMNERERRABBENSR
Jm o
o MNR iter=-3, KERAXDEERIEIELK,
« R iter=-5, KEITEISEPLRE G,
« MR iter =-50, RF[/EXEARFHRRER
RfE, FIEELHK.
« R iter>0, iter BHITERHAWBIER R EL
dinfo device output
« 3R info=0, Fx Cholesky 73 2RI,
. iﬂ% info=-i, RiRE i MEHEIR (FEEH
)o
« MR info=i, NMHER i VRIS FEREARZLE
E8
BERZE
& PN
MCSOLVER_STATUS_ SUCCESS NIRRT,
MCSOLVER_STATUS_NOT INITIALIZED EERFITHIRK
MCSOLVER_STATUS_ INVALID_VALUE EBESETITR (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_ IRS_OUT_OF RANGE 5 niters <0 HXARERE, FHEEWNERT
niters AY¥EIR,
MCSOLVER_STATUS_ INTERNAL_ERROR AR EER,

2.4.2.11 mcsolverDn<t>geqrf()

XEAHBN R I B AR N TR X AIAR/ .

mcsolverStatus_t

mcsolverDnSgeqgrf_bufferSize (mcsolverDnHandle t handle,
int m,
int n,
float *A,
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int 1da,
int *Lwork ) ;
mcsolverStatus_t
mcsolverDnDgeqgrf bufferSize (mcsolverDnHandle t handle,
int m,
int n,
double *A,
int lda,
int *Lwork ) ;
mcsolverStatus_t
mcsolverDnCgeqgrf_bufferSize (mcsolverDnHandle t handle,
int m,
int n,
mcComplex *A,
int 1da,
int *Lwork ) ;
mcsolverStatus_t
mcsolverDnZgeqrf bufferSize (mcsolverDnHandle t handle,
int m,
int n,
mcDoubleComplex *A,
int 1lda,
int *Lwork ) ;
S0 D BUIBXE N RIRTREE L HANUEE L
mcsolverStatus_t
mcsolverDnSgeqgrf (mcsolverDnHandle t handle,
int m,
v,
float *A,
int 1da,
float *TAU,
float *Workspace,
int Lwork,
int *devInfo );
mcsolverStatus_t
mcsolverDnDgeqgrf (mcsolverDnHandle_t handle,
int m,
int n,
double *A,
int 1lda,
double *TAU,
double *Workspace,
int Lwork,
int *devInfo );
CHl Z #BRLA DR TRBEEHNNEEE .
mcsolverStatus_t
mcsolverDnCgeqgrf (mcsolverDnHandle_t handle,
int m,
int n,
(@piti=)
CSRD-23017-020-F3_V04 ABREBM=RREEEE 43



-- /:
mcSOLVER APl &% =TA \fif

mcComplex *A,

int 1lda,

mcComplex *TAU,
mcComplex *Workspace,
int Lwork,

int *devInfo );

mcsolverStatus_t
mcsolverDnZgeqgrf (mcsolverDnHandle_t handle,
int m,
int n,
mcDoubleComplex *A,
int 1lda,
mcDoubleComplex *TAU,
mcDoubleComplex *Workspace,
int Lwork,
int *devInfo );

ZERHOTHE mxn JEFERY QR DR
A=Q=R

Hibh A 82— mxn 6f%F, 9 @— " mxn 6%, R @— D nxn L=,

BFR A TURHEHB NS I workspace 8RN TET (8, HMINBE Lwork RN TEZTIEIRI K/, H
geqrf_bufferSize () iR[E],

MR WEERE AN E=/ANS, EENATE.

5EPE 0 NERRMZ RN, 2B —FY householder MEFMETE A W T =AEF 75, 8RI& householder
RENESIEZTTEN 1, XERHER TAMEETERAF 7. MR v 2FR1EHY householder A
2, Ml g 25 - X RAHE householder A&, HEUTRERER

I‘*Q*U*UH::IA¢au*q*qH

MRMEBER devinfo = -1 ()F0), MW i PEHEHIR (FES W)

API of geqrf
| B Rz In/out N
handle host input mcsolverDN ER_E T XA,
m host input 5E1E A 978N,
n host input %6pE A B95EK,
A device input <type> ¥h4H, #E N [da* n, EF da F/NF
max(1,n)e AR LI F=/AAA Cholesky EF L,
W LI E=/AAZ8 Cholesky EF Us
1da host input BT =EERER A N ETESHEE,
TAU device output <type> FAHAMAEELZE DA min(m,n).
Workspace device input TE=IE, <type> K/INA Lwork B9%EE,
info device output . W% info=0, Ml Cholesky SRR,
« MR info=-i, RRFINBHREIR (FEEH
)0
« MR info=i, M¥R i WFISFEERRIE
E.
BERE
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MCSOLVER_STATUS_ SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FEARiF{T#IGETL
MCSOLVER_STATUS_INVALID VALUE EBENESET (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | NobREEXK,

2.4.2.12 mcsolverDnGeqrf()

T EBYARB R AT LA B B R A KR RRIAR )

mcsolverStatus_t
mcsolverDnGegrf_bufferSize (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
int64_t m,
int64_t n,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
macaDataType dataTypeTau,
const void *tau,
macaDataType computeType,
size_ t *workspaceInBytes )

(LS I

mcsolverStatus_t
mcsolverDnGegrf (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
int64_t m,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
macaDataType dataTypeTau,
void *tau,
macaDataType computeType,
void *pBuffer,
size t workspacelInBytes,
int *info )

HE— mxn FEFERI QR DR

A=Q*R

Hbp A B— P mxn %M, 0 B— M mxn 5EFE, R AMEABEA APIHEORN nxn =A%,

BF IR HEBEB NS pBuffer IEMMNTETEl, MINSBE workspaceInBytes @ LIET|EIF
AR/, BHmesolverDnGeqrf bufferSize () iR[E,

MR WEERT AN E=ANS, SENATE.

%6PE o NEBRMRTZM, T2 —Z%Y householder MIZFMEE A T=AE9. {Ki% householder [
ENFIRESTEN 1, XEFERHBHR rav MEBETHEBEF 70, N v 2F1E householder mE, N
a 25 r R AET householder A&, FHEUTXER

I—2xvsxvfl =T —1xqgxgl

CSRD-23017-020-F3_V04 ABEEEN=LEEER 45



mcSOLVER APl &%

=1

NRHHBE devInfo

mcsolverDnGeqrf ZiFHE AR

-1 UhFR), WS i MBHEHRN (FESW).

[ mcsolver_ALG_0 or NULL | BRIAEE |

mcsolverDnGegrf_bufferSize Pl mcsolverDnGeqgrf RN S TR

API of geqrf
B3 RF Infout | &X

handle host input | mcsolverDN ER ETX &M,

params host input | EA mcsolverDnSetAdvOptions IREMITE BRVETEE,

m host input 5EME ARTTER

n host input %EFE A F9%ER

dataTypeA host in e A FOERIERE

A device | input <type> BH, #E AR da *n, EF da A/ F
max(1,n)o ARJLUE F=/AAZRY Cholesky EF L, 1
Bl LU E =AM Cholesky HF Us

1da host input BT EEEE AN _ERHSHE,

TAU device | output | ZEFEDH min(m,n) BY <type> T,

computeType host in TERRIESERE,

pBuffer device | in/out | LE=(El, X/]NF workspacelnBytes FTHY void &
BUEA,

workspaceInBytes | host input TEHRA pBuf‘fer BRI (?41_'-"—) o

info device | output
« 3R info=0, Cholesky 521,
« R info=-i, RRF I TBHBEIR (FEEZTMH).
o MR info=i, MMER i NEISFREEARAZREEHN,

BEA AP BT AREINZER, dataTyper 2EMF A A tau BEHEEE, computeType EERIER
&R, mcsolverDnGeqgrf REFLUU TS,

SRR ARNAENAS

DataTypeA | ComputeType | Meaning
MACA_R 32F | MACA R _32F SGEQRF
MACA_R_G64F | MACA R_6AF DGEQRF
MACA_C _32F | MACA C 32F CGEQRF
MACA _C_64F | MACA_C_6A4F ZGEQRF
BERE
& aX
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS NOT INITIALIZED | FEaiF(T#IaTt

MCSOLVER_STATUS_INVALID_ VALUE

BEENERTILK (n<0 = [da<max(L,n)).

MCSOLVER_STATUS_INTERNAL_ ERROR

RERIRIER K

2.4.2.13 mcsolverDn<t1><t2>gels()

X
X
E

LRHMERET QR DAE Xgels FESREERAUEATEEE - IS M EMBLE S IZARE,
LR IBIThEE S 25 R LAPACK QR (B/N_3F) Kf#2E (Xgels, HEP X KRR Z. C. D. S) M, B
EREERTRIRMBE, LUIRHEEIRESREENRE, FIERTESHEE. BEH
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ERERLIRRBEITTE QR O, ARERAUKRE, LUAEMN/MESERERE, <t1> N TE
NaLBIERERE, M <t2> REAERIRNEE, DBEREE L#T,

mcsolverStatus_t mcsolverDnSBgels (
mcsolverDnHandle t

int
int
int
float
int
float
int
float
int
void
size t
int
int

handle,

m,

n,

nrhs,

da,

ldda,

dB,

1ddb,

dax,

1ddx,
dWorkspace,
lwork_bytes,
niter,
dinfo) ;

mcsolverStatus_t mcsolverDnSXgels (
mcsolverDnHandle t

int
int
int
float
int
float
int
float
int
void
size t
int
int

handle,

m,

n,

nrhs,

da,

ldda,

dB,

1ddb,

dax,

1ddx,
dWorkspace,
lwork_bytes,
niter,
dinfo) ;

mcsolverDn<T1><T2>gels() LK

B AE In/out 3

handle host input mcsolverDN FEB_E XA,

m host input WErEANTER, AEREE n<=m,

n host input ¥ErE AR9SIER, MATEATE n<=m,

nrhs host input ERFENANLE, NATERER,

da device in/out ¥ A, K/NAm-by-n, HABEN NULL,, R[EIFY, R
REBEAEFTEIERE, BERALKR@EBIENE, MR
AL, &N, REkE,

1dda host input BT EMEER A N _ERANSFHERE, 1dda >= mo

dB device input HMAEE B, K/DMAm-by-nrhs e BAEEN NULL o

1ddb host input BT EREFIAER s N ZEHRENTSEE, 1ado >=
max (1l,m) o

dax device | output EEEHEES X, K/NMIn-by-nrhs, AEEN NULL,

1ddx host input BFEEENESREEES x W _EHHERISHERE, [ddx>=
max(1,n).

dWorkspace | device input EREREIRERZEFRKX/NA Iwork_bytes I TE=IE],

lwork_bytes| host input T EF =B XN D N E B mc
solverDn<T1><T2>gels_bufferSize() & %K & [@] #9 K /)
*Eﬁo

oA
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E 3 AE In/out EX
niters host output
« IR iter <0, ERAUEKK, EZHFE (Inputs/Outputs
precision) AR AR EHIT.
« MNR iter=-1, FEIINVEFSEK. n. nrhs, NEEAE
ERFEHAESEREE.
« MR iter=-2, SNFBERBRANBEREERNSLZEHEL,
« R iter=-3, SEAXSFERRIEILK,
« MR iter=-5, KEITEI B LRE R,
« WNR iter=-50, KRB[BEREIARFHRKERNIEG, =
IERA4R1E,
« MR iter>0, iter BHITIERNAWBNERTEL
dinfo device output R[E[RY IRS REFSRAVIRESE, WNEHA 0, NMKEERIH, R
dinfo=1i, MRRE i MEHRTLH.
BERE
MCSOLVER_STATUS_SUCCESS XTI AET
MCSOLVER_STATUS_NOT_INITIALIZED EER MR,
MCSOLVER_STATUS_INVALID_VALUE ZE T TREE, than:
¢ n<0

e 1dda<max (1, m)
¢ 1ddb<max (1l,m)
e lddx<max (1,n)

MCSOLVER_STATUS_INVALID_WORKSPACE

lwork_bytes /NFPRFERV TIE=E,

MCSOLVER_STATUS_IRS_OUT_OF_RANGE

5 niters<0 EXABREIRE, BZFRE, &
R _ERP niters BUIHEIR,

MCSOLVER_STATUS_INTERNAL_ERROR

ABREERT, BZERE, B0

niters &,

dinfo M

2.4.2.14 mcsolverDn<t>ormgqr()

XEEARBIR

mcsolverStatus_t
mcsolverDnSormgr_bufferSize (

mcsolverDnHandle t handle,

mcblasSideMode_t side,
mcblasOperation_t trans,
int m,

int n,

int k,

const float *A,

int 1da,

const float *tau,
const float *C,

int 1dc,

int *1lwork) ;

mcsolverStatus_t
mcsolverDnDormgr _bufferSize (

mcsolverDnHandle t handle,

FHBEREN TR AXAIRN.
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mcblasSideMode t side,
mcblasOperation_t trans,
int m,

int n,

int k,

const double *A,

int 1da,

const double *tau,
const double *C,

int 1dc,

int *1lwork) ;

mcsolverStatus_t
mcsolverDnCunmgr_bufferSize (

mcsolverDnHandle_ t handle,

mcblasSideMode t side,
mcblasOperation t trans,
int m,

int n,

int k,

const mcComplex *A,
int 1da,

const mcComplex *tau,
const mcComplex *C,
int 1dc,

int *1lwork) ;

mcsolverStatus_t
mcsolverDnZunmgr bufferSize (

mcsolverDnHandle t handle,

mcblasSideMode t side,
mcblasOperation t trans,
int m,

int n,

int k,

const mcDoubleComplex *A
int 1da,

1

const mcDoubleComplex *tau,

const mcDoubleComplex *C
int 1dc,
int *1lwork) ;

12

S Ml D #IERE D 5 R R BN E LM BB E LK.

mcsolverStatus_t
mcsolverDnSormgr (

mcsolverDnHandle_t handle,

mcblasSideMode t side,
mcblasOperation_t trans,
int m,

int n,

int k,

const float *A,

int 1lda,

const float *tau,

float *C,

CSRD-23017-020-F3_V04
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int 1dc,

float *work,
int lwork,

int *devInfo) ;

mcsolverStatus_t
mcsolverDnDormgr (
mcsolverDnHandle t handle,
mcblasSideMode t side,
mcblasOperation_t trans,
int m,
int n,
int k,
const double *A,
int 1da,
const double *tau,
double *C,
int 1ldc,
double *work,
int lwork,
int *devInfo) ;

C# Z BEEE N RS BRESHANEEE Ko

mcsolverStatus_t
mcsolverDnCunmgr (
mcsolverDnHandle t handle,
mcblasSideMode t side,
mcblasOperation_ t trans,
int m,
int n,
int k,
const mcComplex *A,
int 1da,
const mcComplex *tau,
mcComplex *C,
int 1ldc,
mcComplex *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnZunmgr (
mcsolverDnHandle t handle,
mcblasSideMode t side,
mcblasOperation t trans,
int m,
int n,
int k,
const mcDoubleComplex *A,
int 1da,
const mcDoubleComplex *tau,
mcDoubleComplex *C,
int 1ldc,
mcDoubleComplex *work,
int lwork,
int *devInfo) ;
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QA AW QR DR (geqrf) F—RINVEF KRS HELHMBYE TTIEE,
Q=H(1) H(2) --"H (k)
MR side = MCBLAS_SIDE_LEFT, Q@ mffi; W1E side = MCBLAS_SIDE RIGHT, M2 n Mo

BRYATRERASH work FIEEMNIETE, MASH lwork RALETEIN K/, B
geqrf_bufferSize () B ormgr_bufferSize () iR[al,

MRHFHE, devinfo = -1 (NFR), Wi-ch SHEHIRH (FHHEW).
BFAILES geqrf. ormar M trsm RITALIE KRS SR/ T 75 Ki#ER,

API of ormqr
8% Rz ﬁ AN | X
handle host input FEM mcsolverDn E_E FXEIATR,
side host input RTIEFE Q =TT c NAEAEER AL,
trans host input FRER (HiE) BERIEEop(Q)o
m host input 5B1%E c B91TER.
n host input %EF%E c B951EK,
k host input HRFIE X5 Q YE R E,
A device | in/out | <type>#EE A 1da * kBEH, EF 1da A F max (1,

m)o EPFEAREB geqrf, ELLE i SIBEVERFRE,
1da host input ATFEREEEANZETENSET. X side 2
MCBLAS_SIDE_LEFT, lda >= max(1,m); # R side &
MCBLAS_SIDE_RIGHT, lda>=max(1,n)

tau device output <type> e, B EDAmin (m,n) oAM= tau X H geqrt,
HLt cau (1) B i MIFRFEENITE,

¢ device in/out <type> K/NA1dc * nBIEH, BER, c# op (Q) *CFE |
'_%‘O

1ldc host input 5EPE c W PR AI SR, [dc>=max(1,m).

work device in/out TE=IEl, K/INVA 1work BY <type> FiH,

lwork host input TEEH work FIK/IN

devInfo device output WR devinfo = 0, ormqr %M, 1R devinfo = -i,

A i-th BHEIR (FEEAW).

BERE
MCSOLVER_STATUS_SUCCESS BIERINER.
MCSOLVER_STATUS NOT INITIALIZED | FEx#BH.
MCSOLVER_STATUS_INVALID VALUE BETEREE (m,n<0 HEIRM 1da 8§ 1dc ),
MCSOLVER_STATUS_INTERNAL_ERROR NEREY S

2.4.2.15 mcsolverDn<t>orgqr()

XEARB) R B AR TER P XEIR .

mcsolverStatus_t
mcsolverDnSorggr_bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int k,
const float *A,
int 1lda,
const float *tau,
(@piti=)
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int *1lwork) ;

mcsolverStatus_t
mcsolverDnDorggr_bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int k,
const double *A,
int 1da,
const double *tau,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnCunggr_bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int k,
const mcComplex *A,
int 1da,
const mcComplex *tau,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnZunggr_bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int k,
const mcDoubleComplex *A,
int 1lda,
const mcDoubleComplex *tau,
int *1lwork) ;

S M D #IERE D 51 RS E LA BB E L

mcsolverStatus_t
mcsolverDnSorggr (
mcsolverDnHandle t handle,
int m,
int n,
int k,
float *A,
int 1da,
const float *tau,
float *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnDorggr (
mcsolverDnHandle t handle,
int m,
int n,
int k,
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double *A,

int 1lda,

const double *tau,
double *work,

int lwork,

int *devInfo) ;

C# Z BB DR EREEHMNEEE Ko

mcsolverStatus_t
mcsolverDnCunggr (
mcsolverDnHandle t handle,
int m,
int n,
int k,
mcComplex *A,
int 1lda,
const mcComplex *tau,
mcComplex *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnZunggr (
mcsolverDnHandle t handle,
int m,
int n,
int k,
mcDoubleComplex *A,
int 1da,
const mcDoubleComplex *tau,
mcDoubleComplex *work,
int lwork,
int *devInfo) ;

ZREBABUTHNES nxn % A
Q=H()xH(2)*..xH(k)

Hep o RHFHETE 2 FH—RIF R T ELMBIERER,

MCSOLVER_STATUS_ SUCCESS BRIERIhTERK.
MCSOLVER_STATUS. NOT INITIALIZED | ER#IE%.

MCSOLVER_STATUS_ INVALID_VALUE FE T TREE (n,n,k<0,n>m, k>n & 1da<m)o
MCSOLVER_STATUS_ INTERNAL_ERROR AEBIRERKL,

2.4.2.16 mcsolverDn<t>sytrf()

XL RBS T EIRRE PR,

mcsolverStatus_t
mcsolverDnSsytrf bufferSize (mcsolverDnHandle t handle,
int n,
float *A,
int 1lda,
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int *Lwork ) ;

mcsolverStatus_t
mcsolverDnDsytrf bufferSize (mcsolverDnHandle_ t handle,
int n,
double *A,
int 1lda,
int *Lwork ) ;

mcsolverStatus_t
mcsolverDnCsytrf bufferSize (mcsolverDnHandle t handle,
int n,
mcComplex *A,
int 1da,
int *Lwork ) ;

mcsolverStatus_t
mcsolverDnZsytrf bufferSize (mcsolverDnHandle t handle,
int n,
mcDoubleComplex *A,
int 1da,
int *Lwork ) ;

S F D #IERE 75 R RS E LM BB E L

mcsolverStatus_t
mcsolverDnSsytrf (mcsolverDnHandle t handle,
mcblasFillMode_ t uplo,
int n,
float *A,
int 1lda,
int *ipiv,
float *work,
int 1lwork,
int *devInfo );

mcsolverStatus_t
mcsolverDnDsytrf (mcsolverDnHandle t handle,
mcblasFillMode_ t uplo,
int n,
double *A,
int 1da,
int *ipiwv,
double *work,
int lwork,
int *devInfo ) ;

C# Z BiREE DR T EREEBMNEEE K.

mcsolverStatus_t
mcsolverDnCsytrf (mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
mcComplex *A,
int 1da,
int *ipiv,
mcComplex *work,
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int lwork,
int *devInfo );

mcsolverStatus_t
mcsolverDnZsytrf (mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
int 1da,
int *ipiv,
mcDoubleComplex *work,
int 1lwork,
int *devInfo );

HEREBFIHE—D nxn WA EHEFER Bunch-Kaufman 9%, 2 82— nxn XR%ERE, RELE=MA
HT=ZAEEN. BIANSH uplo TEMRHNENBOWER, RMBEFEREEMBOLAE,
WMRMASE uplo I MCBLAS FILL MODE_LOWER , MIZAME A WTF=AE4S, HET=ARF LM
DRI AFERE D KB, SRD AR 1x1 T 2x2 3R, BURFETMNE

PxAxPT =LxDxL"

WMRIMASE uplo A MCBLAS FILL MODE_UPPER , XA AW E=AAES, HERAN L=AAF
U FIXT R D HRERED -

PxA+xPT =UxD*UT

BR2TRERASH work FREERB TETE, MIANSE lwork RN TETE K/, H
sytrf bufferSize () IR[E, 08 Bunch-Kaufman S #25KLK, Bl o 28#, HiEEM devinfo 1 B
RERHAD(i,1)=00

MRFEHBE devInfo = -1 (NFE), WE i MSHREHIZN (FESOWR).

MBS devipiv BEETE. MR devipiv(i) = k >= 0, D(i,i) B Ix1L R, M A WE
1 MT/BI5 A B9 k- th 17/51E#, R uplo I MCBLAS FILL MODE_UPPER H devIpiv(i-1) =

devIpiv(i) = -m < 0,D(i-1:4,i-1:1) A2x2R, M (i-1) -th{1T/FI5 m- th 17/5EH#E, TR
uplo & MCBLAS_FILL_MODE LOWER H devIpiv(i+l) = devIpiv(i) = -m < 0, D(i:i+1,
i:i41) 2P 228, M (i+1) -th 1T/515 m- th 17/5 Hik,

API of sytrf

K31 REF Infout | X
handle | host input FEM@ mcsolverDN E_E T XA,
uplo host input RREE AN T AR L =AAD EEME, BB 28D A%

Ho
n host input 5% A OTTERFANGER,
A device | in/out | <type> HEERN1da * n B, EF 1da ANV Fmax(1,n) o
1da host input BT =R A BB ER T S2EE,
ipiv device | output | K/PNEDAn B’\J&éﬂ, BEFETES
work device | in/out | LTEZ[E], <type> K/NA 1work HIFH,
lwork host input TE=|8] work BIK/]

devInfo | device | output | IR deviInfo = 0, LU DB, IR devinfo = -i, & i
MEYEIR (FEEDW) . R devinfo = 1, MWbd(,i) =
0o

Status Returned

BB
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MCSOLVER_STATUS_ SUCCESS BIERIhTE K.

MCSOLVER_STATUS_NOT INITIALIZED | FEkx#ET.
MCSOLVER_STATUS_INVALID VALUE B3 T TR EE (n<0 5§ 1da<max (1,n) o
MCSOLVER_STATUS_ INTERNAL_ERROR AEBIRER,

2.4.2.17 mcsolverDn<t>potrfBatched()

S H D #HEREL 7 519 SR R SLEAN NG E 5L 2K

mcsolverStatus_t
mcsolverDnSpotrfBatched (
mcsolverDnHandle t handle,
mcblasFillMode_ t uplo,
int n,
float *Aarrayl(],
int 1lda,
int *infoArray,
int batchSize) ;

mcsolverStatus_t
mcsolverDnDpotrfBatched (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
double *Aarrayl],
int 1lda,
int *infoArray,
int batchSize) ;

CH Z BB D N BBEE BN WEEER,

mcsolverStatus_t
mcsolverDnCpotrfBatched (
mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
mcComplex *Aarrayl[l],
int 1da,
int *infoArray,
int batchSize) ;

mcsolverStatus_t
mcsolverDnZpotrfBatched (
mcsolverDnHandle_t handle,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *Aarrayll],
int 1da,
int *infoArray,
int batchSize) ;

ZEREITE—F5 Hermitian IEEERERY Cholesky 73 f&

JFFEN i=0,1,...,batchSize-1, Aarray[i] @—1 nxn B Hermitian 48f%, I TFT=AFoz L
ZRTNBEENN, BMASE uplo 16T 7 BIENE—IF D HER,

MRHNSE uplo  MCBLAS_FILL _MODE UPPER , MBAIBEM A W TFT=AD, HEAT=A
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Cholesky EF L B E,
A=LxL"

MRHNSE uplo 8 MCBLAS_FILL _MODE UPPER , MR IBEM A M E=A%D, HEL=fA
Cholesky EF u Bt E,

A=U"xU
1R Cholesky S f#RKM, BN EFRE A IENFISFRARIEEN, L H uNELENHTEREIE.
HE# infoArray FER1E M A P ARZRIEENR/NEISFHE,

infoArray = — ™ K /N /4 batchsize B 2 # # 4H, W R potrfBatched iR [O
MCSOLVER_STATUS_INVALID VALUE , M infoArray[0] = -i (NFIF) , XRTE i 18
IR (FREIEAW) . 1R potrfBatched JR[B] MCSOLVER_STATUS_ SUCCESS fB infoArray [i]
= k BIEH, WE i MEEARRIEEM, HA Cholesky D ARIESE k 1TRM,

& EEAMNS—EoBEIETE. Fl30, ¥R uplo B MCBLAS_FILL_MODE_UPPER, MIEFE A
M E=AZHES Cholesky AF U, #FHTE potrfBatched &, FEFE A BT =AZBIEHBIR,

API of potrfBatched

E:i:0 Rz In/out aX

handle host input mcsolverDN E_E XA,

uplo host input KL AR E=RAID RS, Z—obo®BELE
=)o

n host input %EFE A B9TTERFITIER,

Aarray device in/out A/ 1da * n<type> HWAMEH A, EF 1aa ED
RihFmax (1,n) o

lda host input “HBANSHEE, BT EEENEM Aarray [i] o

infoArray | device output X /N A batchsize B ¥ 4H, infoArrayl[i] B &
I Aarray[i] B9 B 15 Bo W R potrfBatched
j8 [B] MCSOLVER_STATUS INVALID VALUE , Ml
infoArray(0] = -1 (N F=H) RRT-$E 1 M8
HEIZR (FBEIIEADWM o WR potrfBatched iR [O
MCSOLVER_STATUS_ SUCCESS , M infoArray[i] = 0
R 1 MERER Cholesky 73 #2RTH, M infoArray [i]
= k ®E 1 MEFMARNA k EI S FEMREREIEEMN.

batchSize | host input Aarray RRIEHEE,

BERE

MCSOLVER_STATUS_ SUCCESS IR ERThTE R

MCSOLVER_STATUS_NOT INITIALIZED | ZEHAMBT.

MCSOLVER_STATUS. INVALID_VALUE TBET EME W ( n<0 T 1da<max(1l,n) B¢

batchSize<1)o
MCSOLVER_STATUS INTERNAL_ERROR — P AEBIREER,

2.4.2.18 mcsolverDn<t>potrsBatched()

mcsolverStatus_t
mcsolverDnSpotrsBatched (
mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
int nrhs,
(@piti=)
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float *Aarrayl],
int 1lda,

float *Barrayl],
int 1db,

int *info,

int batchSize) ;

mcsolverStatus_t
mcsolverDnDpotrsBatched (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
int nrhs,
double *Aarrayl[l],
int 1da,
double *Barrayl],
int 1db,
int *info,
int batchSize) ;

mcsolverStatus_t
mcsolverDnCpotrsBatched (
mcsolverDnHandle_t handle,
mcblasFillMode_t uplo,
int n,
int nrhs,
mcComplex *Aarrayl[l],
int 1da,
mcComplex *Barrayl[],
int 1db,
int *info,
int batchSize) ;

mcsolverStatus_t
mcsolverDnZpotrsBatched (
mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
int nrhs,
mcDoubleComplex *Aarrayl],
int 1da,
mcDoubleComplex *Barrayll],
int 1db,
int *info,
int batchSize) ;

bR E R R— RIS R S
Ali] = X[i] = Bi]

HAfS1 aarray[i] for i=0,1,...,batchSize-1#E—" nxn M Hermitian %6/, RET=
A E=ABPEBEEXM, MINSH uplo FRIEFERIMINER D HREER.

BFRELXUTIAB potrfBatched R A F 2 B MF Aarray(i]l « WMRBANZSE uplo B
MCBLAS_FILI,_MODE_LOWER , MEPE A 5 =M Cholesky 23 f#AF L XM F:math:A = L*'LAM{H} .
WMRIMASE uplo A MCBLAS_FILL_MODE_UPPER , M4EPF A 5 =K Cholesky 53 fREF U XHRZ
a: A = UH * U o

LR ERFMIRIE, BIREME x BE T ABHEBWCEE 1ab BEM~ B,
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WMHB¥ info B— Mr2, WR info = -1 (NFE), WE i MSHBEIR (FEIETW) .
#&F 1. XEZFnrhs=1,

#F3*2: KB potrfBatched B infoAarray RN ETIETE. FH potrsBatched B info XE
T NMEASHEIR (REETR),

13 ANB—OAEIESIE. H, R uplo A MCBLAS FILL MODE_UPPER , NI%EFE A BY
E=A8%E Cholesky PfiEAF U, M TF=MAEB/1E potrsBatched ZEHHER.

API of potrsBatched

8% RE Infout | X
handle host input ¥&M mcsolveDN FE E X B,
uplo host input BTl AN T AR DX E=AIDT E L7 1E.
n host input 5EFE A AUTTERAN 3R,
nrhs host input %61 x 70 B B95EK,

Aarray device | in/out | ¥8MA <type> BHRNTEST, &H N 1da * n, HP 1da ~MF
max (1,n) o Aarrayli] 8 F=F Cholesky AF L & L=

Cholesky EF U,
1da host input BT EEETNEMR rarray (1] WA SERE,

Barray device | in/out | I5M <type> BAMIBH, #EFF 1db * nrhs. 1db ~A/NF
max (1,n) o fEAMIN, Barray[i] BHEMVER., fFRkL,

Barray [1] EfEXEFE,

1db host input AT EEESTEMR Barray [1] N_#FHENTISEE,
info device | output | IR info = 0, WAABESHER, X info = -1, MFHE i
NEYAER (FEEFEIR).

batchSize| host input Aarray PRFEH R,
BEIRE

MCSOLVER_STATUS_SUCCESS RIERThTE K.

MCSOLVER_STATUS_NOT INITIALIZED | FE&#BE.

MCSOLVER_STATUS_INVALID VALUE & T TRHIZE (n<0« nrhs<0. lda<max (1,n)

. ldb<max (1,n) 8 batchSize<0)o

MCSOLVER_STATUS_INTERNAL_ERROR — P AEBIREXRK,

2.4.3 Dense $$HEERRBEE (legacy)

X—EBTHERT mcsolverDN BUFHIE{ER RS AP, EIENXAUMFRES R (SVD) IhEk.

2.4.3.1 mcsolverDn<t>gebrd()

X EEAEBN R BT B R R B TR A X BI AR/

mcsolverStatus_t
mcsolverDnSgebrd bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int *Lwork );

mcsolverStatus_t
mcsolverDnDgebrd bufferSize (
mcsolverDnHandle t handle,
(TFoagk4r)
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(8 £m)
int m,
int n,
int *Lwork ) ;
mcsolverStatus_t
mcsolverDnCgebrd bufferSize (
mcsolverDnHandle_t handle,
int m,
int n,
int *Lwork );
mcsolverStatus_t
mcsolverDnZgebrd bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int *Lwork ) ;
S D #EXA D HIRTEBELENNUEE LK,
mcsolverStatus_t
mcsolverDnSgebrd (mcsolverDnHandle t handle,
int m,
int n,
float *A,
int 1da,
float *D,
float *E,
float *TAUQ,
float *TAUP,
float *Work,
int Lwork,
int *devInfo ) ;
mcsolverStatus_t
mcsolverDnDgebrd (mcsolverDnHandle t handle,
int m,
int n,
double *A,
int 1da,
double *D,
double *E,
double *TAUQ,
double *TAUP,
double *Work,
int Lwork,
int *devInfo ) ;
CH# Z BIRRE D ARTEIBEEHNEES £,
mcsolverStatus_t
mcsolverDnCgebrd (mcsolverDnHandle t handle,
int m,
int n,
mcComplex *A,
int 1da,
float *D,
(@piti=)
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float *E,
mcComplex *TAUQ,
mcComplex *TAUP,
mcComplex *Work,
int Lwork,
int *devInfo );

mcsolverStatus_t

mcsolverDnZgebrd (mcsolverDnHandle t handle,
int m,
int n,
mcDoubleComplex *A,
int 1lda,
double *D,
double *E,
mcDoubleComplex *TAUQ,
mcDoubleComplex *TAUP,
mcDoubleComplex *Work,
int Lwork,
int *devInfo );

EXNRBOBET ERTH QF « A+ P = BE—1—MRE mxn FEfF A BUA—IPIEHR LE=AH T =AW
SHATRIEEB, MR m>=n, N BEE=ZANAFR; R n<n, N BETF=AWIAEFR,
oM p LINTAXEBEERIERR A !

« IR m>=n, WHAZME—PEBNBEZSE L=ANIAER B BEx. EXALKUTHNITER, &I
48 TAuQ RINIERAEME Q A— RIS REAIFER; EE—MENALULNTER, @I A Tavp
RNIERIER p H—RIF R IR,

e MR m<n, MWHHLEME-—NRNBEASE T AN BER B B, TE—TNRNAZLUTHITER,
BT Tavg RRIERFERE 0 A—RIFIFERSIIRR; EXNALULNITER, BEHA rave &
RIERFERE p A—RTIFRETBITRTR,

BF AIURHBANS S work FRIEMM TEZ 8, MASH Lwork R TETEAI AR/, ATLUED
gebrd bufferSize () EKEIR[E],

MRHEHEHSH devinfo=-i (NF0), FiMSHEERN (FEZHH).
#&iE: gebrd XZZH m>=n,

API of gebrd
K [13fc3 In/out aX
handle | host input mcsolverDN E E X &,
m host input 5BTE A B91TER
n host input L NSRS
A device | in/out | <type>ZEEFRN 1da * n B, HEF 1da A~/ Fmax(1,n) o
1da host input BT 8% A N _ERAEnSHEE,
D device output EE N min (m,n) FISEEE, B IS BIXIT B 3B fE B BIXS
JTER: D(i) = A(i, i),
E device output BEN min (m,n) WEHRKHE, PRBEHNXTAER B BIEX
AR Hoo=n, WXFi=1,2,..., n-1, BE(i) =
A(i,i+1) ; BHm<n, WWFi =1,2,..., m-1, BE(i)
= A(i+1,1) o
TAUQ device | output | <type>ZEE A min (m,n) WA, RRIERXIERE Q IEERRET
%%B’J*TE.¥0
TAUP device | output | <type>ZEE A min (m,n) FREH, RRIERER p IEERRE
%%Et’*TE.%o

N OURER
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i [ In/out aX
Work device in/out TE=IE, <type> AK/NVA Lwork FIEREH,
Lwork host input B gebrd_bufferSize REIA work K/,
devInfo | device output & devinfo = 0, NMIRERN. & devinfo = -i, WE 1
MEHEIR (RITANTR).

BEERE
MCSOLVER_STATUS_SUCCESS BIERRIhTE K.
MCSOLVER_STATUS_NOT INITIALIZED | FExMiEW.
MCSOLVER_STATUS_INVALID VALUE F3E T THEE (n, n<0 B 1da<max (1,m)) o
MCSOLVER_STATUS_INTERNAL_ERROR NEEY LS

2.4.3.2 mcsolverDn<t>orgbr()

XEEAHBN R ERIT BB TER A XAIAR/

mcsolverStatus_t
mcsolverDnSorgbr bufferSize (
mcsolverDnHandle_t handle,
mcblasSideMode t side,
int m,
int n,
int k,
const float *A,
int 1lda,
const float *tau,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnDorgbr bufferSize (
mcsolverDnHandle t handle,
mcblasSideMode_t side,
int m,
int n,
int k,
const double *A,
int 1da,
const double *tau,
int *1lwork) ;

mcsolverStatus_ t
mcsolverDnCungbr bufferSize (
mcsolverDnHandle t handle,
mcblasSideMode t side,
int m,
int n,
int k,
const mcComplex *A,
int 1da,
const mcComplex *tau,
int *1lwork) ;

mcsolverStatus_t
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mcsolverDnZungbr bufferSize (
mcsolverDnHandle t handle,
mcblasSideMode_ t side,
int m,
int n,
int k,
const mcDoubleComplex *A,
int 1lda,
const mcDoubleComplex *tau,
int *1lwork) ;

S # D #IERE D5 R BB E LM BHEE L

mcsolverStatus_t
mcsolverDnSorgbr (
mcsolverDnHandle t handle,
mcblasSideMode t side,
int m,
int n,
int k,
float *A,
int 1da,
const float *tau,
float *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnDorgbr (
mcsolverDnHandle t handle,
mcblasSideMode t side,
int m,
int n,
int k,
double *A,
int 1lda,
const double *tau,
double *work,
int lwork,
int *devInfo) ;

C# Z BiREE N FI R T BEREE BB EE Ko

mcsolverStatus_t
mcsolverDnCungbr (
mcsolverDnHandle t handle,
mcblasSideMode_t side,
int m,
int n,
int k,
mcComplex *A,
int 1da,
const mcComplex *tau,
mcComplex *work,
int lwork,
int *devInfo) ;
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mcsolverStatus_t
mcsolverDnZungbr (
mcsolverDnHandle t handle,
mcblasSideMode_t side,
int m,
int n,
int k,
mcDoubleComplex *A,
int 1da,
const mcDoubleComplex *tau,
mcDoubleComplex *work,
int 1lwork,
int *devInfo) ;

XM RERE A BUANS AR, £E gebrd BENEREM o 5l pr*a, BMEARNA
Q" x A« P =B, Qfl p**H DRIKRE X AMFRSILHR H(i) 3 G(i) KT,

AR BIRMEEMASE work FRIEMMN TETE,. WASE lwork RINTIETEN A/, BILLEE
orgbr_bufferSize () RFGR[G],

NREmH B devinfo = -1 (/©MF0), MWFRR M EHEHEIRN (FEEHH).
API of orgbr

i RfF Infout | X
handle | host input mcsolverDN E_ETFXB A,

side host input % side = MCBLAS_SIDE LEFT , WMIZE R Q o & side =
MCBLAS_SIDE RIGHT , M4EREP**T,

m host input ERF QT pr*T 1T,

n host input | #& side =MCBLAS_SIDE_LEFT , Ml m>=n>=min(m, k), &
side =MCBLAS_SIDE_RIGHT , M n>=m>=min(n, k).

k host input | & side =MCBLAS_SIDE LEFT , W% gebrd Z8mAIRIA m-

by-k sEPERYFI%K, # side = MCBLAS_SIDE RIGHT , M A#%
gebrd ZERAIERA k-by-n EFERITTER,

A device | in/out | <type>#EE N 1da * n HNEHH, ERNN, XERAEEX T H
gebrd IREINEARR5I28. EiMEET, 79 m-by-n FEE QI pr+T

1da host input BT EERRE A BB SHE, [da>=max(1, m),
tau device | output | <type>ZEE A min (m, k) (& side JIMCBLAS_SIDE_LEFT);

HE N min(n, k) (& side I MCBLAS_SIDE RIGHT) HI%K
2, tau(i) HINEEH gebrd TEEHEEASE TAUQ 5 TAUP AIR[D]
MR &8 H(i) 3¢ G(i) in=2ERF, BLURE Q3 P**T,

work device | in/out | IfE=(aE], <type> K/N\A 1work BIEXH,
lwork host input T EEH work IR/
devInfo | device | output | %& info = 0, W ormqgr #EMKIN, & info = -1, EERN

SHHEIR (R AGWR).

BERE
MCSOLVER_STATUS_SUCCESS BIERRIhTE K.
MCSOLVER_STATUS_NOT INITIALIZED | FExMiE.
MCSOLVER_STATUS_INVALID_VALUE 3T TR EE (m, n<0 HFBI=A 1da)o
MCSOLVER_STATUS_INTERNAL_ERROR AEFRERI,
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2.4.3.3 mcsolverDn<t>sytrd()

XEAHBN R ERIT BT RN TR A XAIAR/ .

mcsolverStatus_t
mcsolverDnSsytrd bufferSize (
mcsolverDnHandle_t handle,
mcblasFillMode_t uplo,
int n,
const float *A,
int 1lda,
const float *d,
const float *e,
const float *tau,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnDsytrd bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
const double *A,
int 1da,
const double *d,
const double *e,
const double *tau,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnChetrd bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
const mcComplex *A,
int lda,
const float *d,
const float *e,
const mcComplex *tau,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnZhetrd bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
const mcDoubleComplex *A,
int 1da,
const double *d,
const double *e,
const mcDoubleComplex *tau,
int *1lwork) ;

S M D #IERE D51 BB E LM BB E L.

mcsolverStatus_t

mcsolverDnSsytrd (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
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(8 £m)
int n,
float *A,
int 1da,
float *d,
float *e,

float *tau,
float *work,
int lwork,

int *devInfo) ;

mcsolverStatus_t
mcsolverDnDsytrd (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
double *A,
int 1da,
double *d,
double *e,
double *tau,
double *work,
int 1lwork,
int *devInfo) ;

C# Z BRI R T ERESHMNEEE K,

mcsolverStatus_t
mcsolverDnChetrd (
mcsolverDnHandle_ t handle,
mcblasFillMode_t uplo,
int n,
mcComplex *A,
int 1lda,
float *d,
float *e,
mcComplex *tau,
mcComplex *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t mcsolverDnZhetrd (
mcsolverDnHandle_t handle,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
int 1da,
double *d,
double *e,
mcDoubleComplex *tau,
mcDoubleComplex *work,
int lwork,
int *devInfo) ;

P RBUBT IERR T QY « A+ Q = T HB—1N—RRBIXI (BARHFF) nxn 5B A BEA—PLEIR=
AR T .

ER%H, A 8% TH Householder R&tAE, N8R uplo =MCBLAS_FILL_MODE UPPER , NI a AIXT
BENE— P ENAXIW=HBEME T NNMNTERES, MUTE—NENBREZULENTER, BEK
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2l tau RINIERIEPE Q A—R Y EF R ETHIFFT; 90R uplo =MCBLAS_FILL_MODE_LOWER , M A By
SR E— N AERSW=XTAEME T NN TERE, MUTE—NINALXUTHTE, @
BB tau RRIEXRIERE Q N— AT EFE R ST,

AR %IREEASE work FIIEMMN TETE. MASEH 1work RN TIETEIBA/N, ATLLEE
sytrd_bufferSize () REUR[El, MRHMHEL devinfo = -1 (NF0), MRRE i MBUNEHE
B (FEEEW).

2.4.3.4 mcsolverDn<t>ormtr()

XEEARBN R BT B AR TER P XA,

mcsolverStatus_t
mcsolverDnSormtr bufferSize (
mcsolverDnHandle t handle,
mcblasSideMode t side,
mcblasFillMode_ t uplo,
mcblasOperation t trans,
int m,
int n,
const float *A,
int 1da,
const float *tau,
const float *C,
int 1ldc,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnDormtr bufferSize (
mcsolverDnHandle t handle,
mcblasSideMode_t side,
mcblasFillMode t uplo,
mcblasOperation_t trans,
int m,
int n,
const double *A,
int 1da,
const double *tau,
const double *C,
int 1dc,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnCunmtr. bufferSize (
mcsolverDnHandle t handle,
mcblasSideMode_t side,
mcblasFillMode t uplo,
mcblasOperation_t trans,
int m,
int n,
const mcComplex *A,
int 1lda,
const mcComplex *tau,
const mcComplex *C,
int 1dc,
int *1lwork) ;
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mcsolverStatus_t
mcsolverDnZunmtr bufferSize (
mcsolverDnHandle t handle,
mcblasSideMode t side,
mcblasFillMode_ t uplo,
mcblasOperation_t trans,
int m,
int n,
const mcDoubleComplex *A,
int 1da,
const mcDoubleComplex *tau,
const mcDoubleComplex *C,
int 1ldc,
int *1lwork) ;

S M D #IERE D 5T BAE E LI BB E LK.

mcsolverStatus_t
mcsolverDnSormtr (
mcsolverDnHandle t handle,
mcblasSideMode t side,
mcblasFillMode_ t uplo,
mcblasOperation t trans,
int m,
int n,
float *A,
int 1da,
float *tau,
float *C,
int 1ldc,
float *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnDormtr (
mcsolverDnHandle t handle,
mcblasSideMode t side,
mcblagFillMode t uplo,
mcblasOperation_t trans,
int m,
int n,
double *A,
int 1da,
double *tau,
double *C,
int 1dc,
double *work,
int lwork,
int *devInfo) ;

C# Z BB NIRRT EREEHANEEE Ko

mcsolverStatus_t

mcsolverDnCunmtr (
mcsolverDnHandle t handle,
mcblasSideMode_t side,
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mcblasFillMode_t uplo,
mcblasOperation_t trans,
int m,

int n,

mcComplex *A,

int 1lda,

mcComplex *tau,
mcComplex *C,

int 1dc,

mcComplex *work,

int lwork,

int *devInfo) ;

mcsolverStatus_t
mcsolverDnZunmtr (

mcsolverDnHandle t handle,
mcblasSideMode_t side,
mcblasFillMode t uplo,
mcblasOperation_t trans,
int m,

int n,

mcDoubleComplex *A,

int 1da,

mcDoubleComplex *tau,
mcDoubleComplex *C,

int 1dc,

mcDoubleComplex *work,
int 1lwork,

int *devInfo) ;

Q BRHE—RIWFRFEAEBL RN — M ERERE, PERFAERE sytrdo
AP BTIRBBASIR work FRiEMBITIEEE. MASER lwork RRTIEZEIAIAN, AILGES

ormtr _bufferSize () RFOR[E], MNRHEHEE devinfo =

-1 ((hF0), MERSE i MEBHEHEIR

8 (AR EEFW).
API of ormtr
31 A= Infout | X
handle host input mcsolverDN FE_E T XBIA#R,
side host input | side = MCBLAS_SIDE_LEFT : MAMNA Q8 Q**T; side
= MCBLAS_SIDE_RIGHT : MAMIKAE QI Q** T,
uplo host input uplo = MCBLAS FILI, MODE LOWER . = & a B
T=ZABAE&M sytrd BEI W E K x § 88 uplo =
MCBLAS_FILL_MODE UPPER : B[ AWM E=ABEEM sytrd
IREINE AR 5125,
trans host input JEEES (HiE) BEREE op (Q) o
m host input 5% c BT8R,
n host input %B[%E c B95IER,
A device | in/out | <type> R~J A 1da * m (R side =MCBLAS_SIDE LEFT) ;
R<tHA1da * n (YR side=MCBLAS_SIDE_RIGHT) HU%U4H,
%6fF A KB sytrd , HESEARRESE.
1da host input AT EEEBRE AN _EHANSHE, WNE side A
MCBLAS_SIDE_LEFT , M lda >= max(l,m); #R side A
MCBLAS_SIDE_RIGHT , M lda>=max(1,n).

NoURE
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xR217T-4%t]

i RfF Infout | &¥X
tau device | output | <type> R~A (m-1) (WR side=MCBLAS_SIDE_LEFT); R
TR (n-1) (FNER side =MCBLAS_SIDE_RIGHT) K%K, @
2 tau KB sytrd, At tau (i) BF 1 MEERIIEASHIIR
Bo
C device | in/out | <type> R~T A 1dc * n 9%, EEH, c ¥ op(Q) *c &
C*op (Q) B
1dc host input BT EERRE c N _H#RAEFISHE, [dc>=max(1,m).
work device | in/out | LTEZ[E], <type> K/\A 1work B,
lwork host input T e work BIR/IN
deviInfo | device | output | W1 devInfo = 0, W ormqr M. MR devinfo = -i, B |
i MERARER (R NER).
BERE
KE aX
MCSOLVER_STATUS_SUCCESS IR R I,
MCSOLVER_STATUS_NOT_ INITIALIZED | FERBF{IVATE
MCSOLVER_STATUS_ INVALID_VALUE EBESEHRTH (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_ INTERNAL_ERROR | NaRRTERM,
2.4.3.5 mcsolverDn<t>orgtr()
XLEEB R U BTN TEE AR A A/,
mcsolverStatus_t
mcsolverDnSorgtr bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
const float *A,
int 1da,
const float *tau,
int *1lwork) ;
mcsolverStatus_t
mcsolverDnDorgtr bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
const double *A,
int 1da,
const double *tau,
int *1lwork) ;
mcsolverStatus_t
mcsolverDnCungtr bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
const mcComplex *A,
int 1da,
const mcComplex *tau,
int *1lwork) ;
(@piti=)
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mcsolverStatus_t
mcsolverDnZungtr_bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode_ t uplo,
int n,
const mcDoubleComplex *A,
int 1lda,
const mcDoubleComplex *tau,
int *1lwork) ;

S # D #IERE D5 R BB E LM BHEE L

mcsolverStatus_t
mcsolverDnSorgtr (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
float *A,
int 1lda,
const float *tau,
float *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnDorgtr (
mcsolverDnHandle t handle,
mcblasFillMode t uplo,
int n,
double *A,
int 1da,
const double *tau,
double *work,
int lwork,
int *devInfo) ;

C# Z IR D FI R T EREEBINEEE K.

mcsolverStatus_t
mcsolverDnCungtr (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
mcComplex *A,
int 1da,
const mcComplex *tau,
mcComplex *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnZungtr (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
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int 1da,

const mcDoubleComplex *tau,
mcDoubleComplex *work,

int lwork,

int *devInfo) ;

XAPREERR—NEEM 0, EREXA N-1 1A n ERNEENRR, HsytrdiRE,
BREFRBEBASE work FREEMB T8, WMASH lwork RIS TEZ BB K/, H

orgtr_bufferSize () KER[E],

MRBHBK devinfo = -i (NF0), WFRRE i MSRIHIRN (FEE W),

BERE

EE a&X
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FEEARF{THIAT.

MCSOLVER_STATUS_INVALID_ VALUE

BEENERTILK (n<0 5 [da<max(L,n)).

MCSOLVER_STATUS_INTERNAL_ ERROR

REEIEIS

2.4.3.6 mcsolverDn<t>gesvd()

XEAEBN R I B AR TIER A X AR,

mcsolverStatus_t
mcsolverDnSgesvd _bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int *1lwork );

mcsolverStatus_t
mcsolverDnDgesvd bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int *1lwork ) ;

mcsolverStatus_t
mcsolverDnCgesvd bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int *lwork ) ;

mcsolverStatus_t
mcsolverDnZgesvd _bufferSize (
mcsolverDnHandle t handle,
int m,
int n,
int *lwork ) ;

S F D #IERE 7 5 FR T RS E LA BHEE L
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mcsolverStatus_t
mcsolverDnSgesvd (
mcsolverDnHandle t handle,
signed char jobu,
signed char jobvt,
int m,
int n,
float *A,
int 1da,
float *g8,
float *U,
int 1du,
float *VT,
int 1dvt,
float *work,
int lwork,
float *rwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnDgesvd (
mcsolverDnHandle t handle,
signed char jobu,
signed char jobvt,
int m,
int n,
double *A,
int 1da,
double *§S,
double *U,
int 1du,
double *VT,
int 1dvt,
double *work,
int lwork,
double *rwork,
int *devInfo) ;

CH Z BB N HI R T EREEBINEEE Ko

mcsolverStatus_t
mcsolverDnCgesvd (
mcsolverDnHandle t handle,
signed char jobu,
signed char jobvt,
int m,
int n,
mcComplex *A,
int 1lda,
float *g8,
mcComplex *U,
int 1du,
mcComplex *VT,
int 1dvt,
mcComplex *work,
int lwork,
float *rwork,

CSRD-23017-020-F3_V04 ABEEEN=LEEER 73



-- /:
mcSOLVER APl &% =TA \fif

int *devInfo) ;

mcsolverStatus_t
mcsolverDnZgesvd (
mcsolverDnHandle t handle,
signed char jobu,
signed char jobvt,
int m,
int n,
mcDoubleComplex *A,
int 1da,
double *§S,
mcDoubleComplex *U,
int 1du,
mcDoubleComplex *VT,
int 1dvt,
mcDoubleComplex *work,
int lwork,
double *rwork,
int *devInfo) ;

LEERELIHE mxn 5BfF A B ZREDHE (SVD) UKW ETEM/FAETREE. SVDWEENT
A=Ux2xVH

EXE, Y 2— 1P oxn B/, BRTHnin (m,n) MNNAZTEI, HETEZHB NS, t— P NE
5fE, v—"nxn NEERE. XN ABLTEREN A NTRE; EINNELHEIER, HigERFREL,
UM VBRI min (m,n) FIZEE A NESTSAENEFTREE,

BR AR EBAS E work FTIEMMN TETE. WASH lwork KRR TETEIBIA/N, BILLGEE
gesvd _bufferSize () EREGRME,

MREHBK devinfo = -i ()T 0), MFRTE i PMSRRHEIR (FEEDW). WR bdsqr KBEW
88, devinfo RIEERZ D THIEN AR LRIBWALLEWSENZ,

MR devinfo>0HH rwork FAZT, M rwork @— NMEE N (min(m,n)-1) BISLEENE, HbhEEX
ISR = AT A B AL TR, X5 LAPACK BERRE, MNRELERZE real , MKRIKEIAIE
X RALLITTESINTE work 1, MRFEHRE complex , MWEMIE rwork H. WRAFAEEBXALN
58, rwork AILL@—1=18E (BI79 NULL) .

1. gesvd RFNZIF m>=no
2 ZHERENZE VE, MAE V.
API of gesvd

K3 A Infout | §X

handle | host input mcsolverDN ER AR,

jobu host input WFITE MR v 22X iEmBRE: ERNAR, & UBNRE
m FREIE#E U 1, B S B, 3 U B9ET min(m,n) 5] (EZ&
SMAE) REIFIEA U H, BN OB, ¥ UMH min(m,n) % (&
HFREMAE) BEEHEA L. EANB, FHE UBEES R
BETRAE),

jobvt host input ST EERE VT NSRRI EHTREA: BERAKN, B
V*T B9Fr B N TR [BI1ZI kA VT R, B S B, 35 VT B9AI
min(m,n) 17 (B&ZMEE) REIZERA VT F, EH OB, HF VT
B min(m,n) 17 (FERHEE) BSEHAA L. BANK, T
TE VT HEAT (REEFREEE).

™ host input | BF%F A BT8R

T k2
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R218-4t]

KT [ fc3 Infout | X

n host input %61 A B95IER,

A device | in/out | <type> FEHMEERN 1da*n, HF 1da AN Fmax(1,m) . B
HE, A PRIREREES.

1da host input BT EZEER Ao N _#RANRISEE,

S device | output | ZEE A min (m,n) BIELEREA, EANTRERE S (1) >=
S (i+1) MR EHITHEIRF.

U device | output | <type>BAMEEN 1au*nm, EF 1du A/NFmax(1,m) - UE
B7 mxm BIEEE U,

1du host input BT EEERE v BB ERN R SEE,

VT device | output | ZEEA 1avt*n B <type>EZH, HEF 1dvt A~/ F max (1,n) o
BA VT BE 7T —D nxn BBEEE VT,

1dvt host input AT EEERE ve I ZEFEEN R SEE,

work device | in/out | FETA/INA 1work B9 <type> BRI TETE,

lwork host input gesvd_bufferSize ERBOREIR work A/

rwork device | input HE A min(m,n)-1 ASEEEEE, TE devinfo > 0, NHAAE
BE EFENXT BERFNRBSGEN FATE.

devInfo | device | output | WIER devInfo=0, NIEEMRII. MR devinfo=-1i, NE 1 &
HEZEIRN (FEIETEEMN). 3R devInfo > 0, Ml devInfo
WERE Z/DNNEXT AL PEIY A RSN E,

B8 aX

MCSOLVER_STATUS_ SUCCESS IR I,

MCSOLVER_STATUS_NOT_INITIALIZED | FEAREF{TMIEK.

MCSOLVER_STATUS_INVALID VALUE EEERTR (n<0 5% [da<max(1,n)).

MCSOLVER_STATUS_ INTERNAL_ERROR | NaREIERK,

2.4.3.7 mcsolverDnGesvd()

T EBYARBER AT LU B BB T Be A XK

mcsolverStatus_t mcsolverDnGesvd_bufferSize (

mcsolverDnHandle t handle,
mcsolverDnParams_t params,
signed char jobu,

signed char jobvt,

int64_t m,

int64_t n,

macaDataType dataTypeA,
const void *A,

int64_t 1da,

macaDataType dataTypesS,
const void *S,
macaDataType dataTypeU,
const void *U,

int64_t 1du,

macaDataType dataTypeVT,
const void *VT,

int64_t 1dvt,

macaDataType computeType,
size t *workspacelInBytes) ;

TERFIE:
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mcsolverStatus_t mcsolverAPI mcsolverDnGesvd (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
signed char jobu,
signed char jobvt,
int64_t m,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
macaDataType dataTypeS,
void *S,
macaDataType dataTypeU,
void *U,
int64_t 1du,
macaDataType dataTypeVT,
void *VT,
int64_t 1dvt,
macaDataType computeType,
void *pBuffer,
size_ t workspaceInBytes,
int *info) ;

IR E T mxn 5BfF A B REDHE (SVD) URNNMAETEN/HAEFTEAE, SVDWEXIT
A=UxxnxVH

Hh Y 22— P mxn %M, BT HEmnin(m,n) MATEIN, ERTEYANET, 12— mxm BEIERE,
V—Mnxn B, SHNATERE ANSTEE;, SIIRRHIEML, HizEFiRE, vl v V]
min (m,n) 795 A NEAFTRAZ,

BRI NS pput for K TIFSIE, MASH vorkspaceTnbytes TR TIESER
KN (UFETFALA), EFE mesolverDnGesvd_buffersize () iR[E,

MRFESE info=-1 (NF0), WE i MEHEEIR (FESBM). AR bdsar KBEWH, info
EEAZLORERYALTANBYALAWARTE, B, ncsolverDnGesvd (NIFRINHIE X,

mcsolverDnGesvd ZiFHE L&

[ mcsolver_ALG_0 or NULL | BRIAEE |

#F 1 gesvd NEZFFm>=n,
&3 2: IFSRE V, MAR Vo
API of mcsolverDnGesvd

K AE Infout | X
handle host input | mcsolverDN FERIAHE,
params host input | H mcsolverDnSetAdvOptions RERIKRENEEE
¥,
jobu host input | W TEEMRE v &SR ETREE: ERAR, B

U BIFrE m FIR[EZIERE U B, B9 SEY, R U BT
min(m,n) 5| (E&FMAE) REZHAU R, EHNO
B, 3 U B9ET min(m,n) 57 (E&FME) BEEHA
At. EANBY, FHEUNEEY (KEELHFFMA

2),

T k5
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K3 RE Infout | §X

jobvt host input | SWFITEEE VT B2 E 0 ETUHITIREA: BR |
ABY, VT HIFRE N TIREIZIZRA VT h, EAS
B, 3 VT 8980 min(m,n) 17 (A&FREAE) REE
BAVT H, ER OB, VT BF min(m,n) 1T (B
FEME) BEEHHA L. BANK, RFEVST
HEMT CEEEFTRRE),

m host input | %EFEA BTk

n host input | XBFF A B95ER,

dataTypeA host input | #ZH A OEGEEEL,

A devicel| in/ BHEMHEE N 1da * n, HF 1da A~V F max (1, m)

out o IBHAY, A FHRBERET,

1da host input | AT 1#MEEE A N _BRANTSEE,

dataTypes host input | #&H s BUERIEREL,

S device| output | ZE A min (m,n) BILEERH, EFEFANTEERR |
S(i) >= s(i+1) NIRFHITHIF,

dataTypeU host input HH v BEIEREL,

U device| output | RAMNHEER 1du * m, HF 1du A~NF max (1, m)
o U @/E\T mXxm E’JE%EBE Uo

1du host input | BTZMEER v N_ERAENTSEE.

dataTypeVT host input | PZH vT ERIEFEE,

VT device| output| EE RN 1davt * n A, EF 1ave AN\ Fmax (1,
n) o HAVT BET— nxn EEME VT,

ldvt host input | AFEEMERE ve N_H#TENRSEE, |

computeType host input HEHIEEE,

pBuffer device| in/ FETF KA workspaceInBytes F R void &

out BEANTEZIE,

workspacelInBytes host input A mcsolverDnGesvd_bufferSize IR[EIYLFET
FNEAI pBuf fer K/

info device| output | & info=0 , NWIEEMATN, & info = -1, NFE |
i MEHEREIRN (FEEITEEM). R info > 0
» W info HEEE Z/ D NEXT B4R HE I AR R
WA E,

BA APl B =F R EIEE:

« dataTypeA J%E[F A BUEIEEEY
« dataTypeS BRE S BIIERE B dataTypeU 2FEFF U BUEIEAEE

« dataTypeVT @%EPE VT BOEHERET!, computeType BIZHEHITEIER
mcsolverDnGesvd X3z #FLA T UFLA S,
SRR R XRNBARES

DataTypeA | DataTypeS DataTypeU | DataTypeVT | ComputeType | Meaning
MACA_R_32F | MACA_R_32F | MACA_R_32F | MACA_R_32F | MACA_R_32F SGESVD
MACA_R_64F | MACA_R_64F | MACA R 64F | MACA_R_64F | MACA_R_64F DGESVD
MACA_C_32F | MACA_R_32F | MACA_C_32F | MACA_C 32F | MACA_C_32F CGESVD
MACA_C_64F | MACA_R_64F | MACA _C 64F | MACA_C 64F | MACA_C 64F ZGESVD
BERZE
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MCSOLVER_STATUS_ SUCCESS BIERIhTE K.

MCSOLVER_STATUS_NOT INITIALIZED | FEkx#ET.

MCSOLVER_STATUS_INVALID VALUE F%E T LT ®E B m,n<0 , lda<max(1l,m)
1du<max (1,m) 3¢ 1dvt<max (1,n).

MCSOLVER_STATUS INTERNAL_ERROR AEBIRER,

2.4.3.8 mcsolverDn<t>gesvdj()

TERVARBER AT LA B BRI BEo A X R

mcsolverStatus_t
mcsolverDnSgesvdj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
int econ,
int m,
int n,
const float *A,
int 1da,
const float *S,
const float *U,
int 1du,
const float *V,
int 1ldv,
int *lwork,
gesvdjInfo_t params) ;

mcsolverStatus_t
mcsolverDnDgesvdj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
int econ,
int m,
int n,
const double *A,
int 1da,
const double *§,
const double *U,
int 1du,
const double *V,
int 1dv,
int *lwork,
gesvdjInfo_t params) ;

mcsolverStatus_t
mcsolverDnCgesvdj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
int econ,
int m,
int n,
const mcComplex *A,
int 1lda,
const float *§S,
const mcComplex *U,
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int 1du,

const mcComplex *V,
int 1dv,

int *lwork,
gesvdjInfo_t params) ;

mcsolverStatus_t
mcsolverDnZgesvdj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int econ,
int m,
int n,
const mcDoubleComplex *A,
int 1da,
const double *§S,
const mcDoubleComplex *U,
int 1du,
const mcDoubleComplex *V,
int 1dv,
int *1lwork,
gesvdjInfo_t params) ;

S F D #IERE 23R RS E KM BHEE L

mcsolverStatus_t
mcsolverDnSgesvdj (

mcsolverDnHandle t handle,

mcsolverEigMode t jobz,

int econ,

int m,

int n,

float *A,

int 1da,

W OE T *SY,

float *U,

int 1du,

float *V,

int 1dv,

float *work,

int 1lwork,

int *info,

gesvdjInfo_t params) ;

mcsolverStatus_t
mcsolverDnDgesvdj (
mcsolverDnHandle_t handle,
mcsolverEigMode_t jobz,
int econ,
int m,
int n,
double *A,
int 1lda,
double *8S,
double *U,
int 1du,
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double *V,

int 1dv,

double *work,

int lwork,

int *info,
gesvdjInfo_t params) ;

C# Z BRI R EREEHANNEEE Ko

mcsolverStatus_t
mcsolverDnCgesvdj (

mcsolverDnHandle t handle,

mcsolverEigMode t jobz,

int econ,

int m,

int n,

mcComplex *A,

int 1da,

float *8S,

mcComplex *U,

int 1du,

mcComplex *V,

int 1dv,

mcComplex *work,

int 1lwork,

int *info,

gesvdjInfo_t params) ;

mcsolverStatus_t
mcsolverDnZgesvdj (
mcsolverDnHandle_ t handle,
mcsolverEigMode_t jobz,
int econ,
int m,
int n,
mcDoubleComplex *A,
int 1lda,
double *§S,
mcDoubleComplex *U,
int 1du,
mcDoubleComplex *V,
int 1dv,
mcDoubleComplex *work,
int 1lwork,
int *info,
gesvdjInfo_t params) ;

HEREITE mxn J6PF A B REDE (SVD) UKRNNMNAZEN/HEZTEAE, SVDHWEXINT:
A=UxnxVH

Hb Y 82— mxn 5B, BRTH min (m,n) MATEN, ERXTEHYRET, U2 — mxm BER,
VE— T B, SHNATER ANTRE, ENIRELHAEAH, HiREFIRE, vl v iE
min (m,n) FI95E A NWEAZTERSE,

gesvdj 5 gesvd EBFHEININEE, XAETF gesvd EH QR &%, T gesvdj FH Jacobi %,
Jacobi AR FHITHM GPU EAMEA/ BB RS B E B IFAIMRE, b5y, BPELUBEALE gesvdj
EKRILAE—ERBERREME,
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gesvdj ERER— B Y, B A BEALUTER
U« AxV =S+E

Hrh s AALE £ IXNAEAZE,

EEMATED, £ B Frobenius SERERIEE R, X EBIELT 08, s BTRENES, ELEA, Jacobi
FEEIEER,

gesvd] BN BSHREFREE. BE—NESHELE (eps)e AMINEAVBIBE, ERAFETUFER
mcsolverDnXgesvdjSetTolerance REFIGEROAE, %:A%ﬁ%%jﬂﬂ#ﬁ;ﬂﬁ: =%l Jacobi
FERERIREL. ERIAEN 100 BAFP B LUER mecsolverDnXgesvdj SetMaxSweeps RIS E—1
EEHABR, KINRA, 15 RFEENWREINZEEE. gesvd] TEHEAEHTERATRIIEHE
1k

Jacobi HEEE RIS, FIEESHBREARIEL. ARIE—EREE, ARNREEAE,

AR SR ERANSE work FIIERMMN TET B, WASH lwork RRLIETEM K/, HEH
gesvdj bufferSize () iR[E,

NRMHBE info=-1 (NF0), WS i MSHEHIRM (FESDMW).

MR info=min (m,n) +1, gesvdj ELATEBEMRATHE T AUEL,
MNRAFIKENREARTIE, gesvdj AJREARIEL. BHIE0, RERN/NFHEREE,
#3E 1 gesvdj X n M n IEEAHS,

&1 2: fIIERE v, MAR VY . X5 gesvd R,

API of gesvdj

K3 Rz Infout | X

handle| host input | mcsolverDN ERAR,
jobz host input ZERRTEE T BT RELRRRN T BT RENTRERE: jobz |
= MCSOLVER_EIG_MODE_NOVECTOR : KRR it B &HF FE; jobz =
MCSOLVER_EIG_MODE_VECTOR : AT EFTRENFTERAS,
econ host input | &% econ= 1K REIT BIEME UM v ERZEFR T,

m host input %EFE A B91TER

n host input 550 A B951ER,

A device| in/ <type> BAMAEER 1da*n, HF 1da ANV F max (1, m) - B,

out APHABERET,
1da host input | AT EERERE 2 I ZEBRANTISEE,
S device| output | EE A min (m,n) LB HH, EEARNTEERE s(1) >=
s (i+1) MIRF#HITHIF.
U device| output | AR econ AE, M <type> FEHMNEEFN 1du * m, WER econ &

#HAEE, MZEEN 1du * min(m,n) » VESESTEREAE,

1du host input | AT EMEERE v _ERANTISHE, 1du A~ T max (1,m) o

v device| output| WK econ AE, M <type> BAHANEENRN 1dv * no MR econ S
HAEE, MZEEN 1dv * min(m,n) » VESESTEREAZ,

1dv host input | AT EMERENE v I _HEHRANTISHE, 1dv A~ T max (1,n) o
work device| in/ BEIE=EA/NA 1work BY <type> A,

out
lwork | host input | gesvd_bufferSize EREOR AR work K/No

info device| output| S0 info=0, MEEMIN, WE info = -1, WE i TEREER
B (FEFEITEEM). IR info = min(m,n)+1, MRRELEMN
BREMBRRIERLRET gesvaj KUK

params | host in/ ZEMB ST Jacobi BIEHISER K gesvadj ER,

out
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EE &X
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | EEAH{T#IIAaTH

MCSOLVER_STATUS_INVALID_VALUE

EEEETIRX (n<0 5% [da<max(1,n)).

MCSOLVER_STATUS_INTERNAL_ ERROR

RIS

2.4.3.9 mcsolverDn<t>gesvdjBatched()

T EBYARB R AT LA B B R A KR RRIAR )

mcsolverStatus_t

mcsolverDnSgesvdjBatched bufferSize (

mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int m,

int n,
const float
int 1lda,
const float
const float
int 1du,
const float
int 1dv,
int *1lwork,
gesvdjInfo_t params,
int batchSize) ;

*A,

*g,
*7,

*V,

mcsolverStatus_t

mcsolverDnDgesvdjBatched bufferSize (

mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int m,

int n,

const double
int 1da,
const double
const double
int 1du,
const double
int 1dv,

int *1lwork,
gesvdjInfo_t params,
int batchSize) ;

mcsolverStatus_t

mcsolverDnCgesvdjBatched bufferSize (

mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int m,

int n,

const mcComplex
int 1da,

const float *S,
const mcComplex
int 1du,

*A,

*U'
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(8 £m)

const mcComplex *V,

int 1dv,

int *1lwork,

gesvdjInfo_t params,

int batchSize) ;
mcsolverStatus_t
mcsolverDnZgesvdjBatched bufferSize (

mcsolverDnHandle t handle,

mcsolverEigMode t jobz,

int m,

int n,

const mcDoubleComplex *A,

int 1da,

const double *§S,

const mcDoubleComplex *U,

int 1du,

const mcDoubleComplex *V,

int 1dv,

int *1lwork,

gesvdjInfo_t params,

int batchSize) ;
S D #IEXA D HIRTEBENNIEE LK,
mcsolverStatus_t
mcsolverDnSgesvdjBatched (

mcsolverDnHandle t handle,

mcsolverEigMode t jobz,

int m,

int n,

float *A,

int 1lda,

Flloat K|S,

WoE T *UY,

int 1du,

float *V,

int 1dv,

float *work,

int lwork,

int *info,

gesvdjInfo_t params,

int batchSize) ;
mcsolverStatus_t
mcsolverDnDgesvdjBatched (

mcsolverDnHandle_t handle,

mcsolverEigMode_t jobz,

int m,

int n,

double *A,

int 1da,

double *§S,

double *U,

int 1du,

double *V,

(Foagks)
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int 1dv,

double *work,

int lwork,

int *info,
gesvdjInfo_t params,
int batchSize) ;

C# Z BB DR R ERENNEEE .

mcsolverStatus_t
mcsolverDnCgesvdjBatched (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int m,
int n,
mcComplex *A,
int 1da,
float *S,
mcComplex *U,
int 1du,
mcComplex *V,
int 1dv,
mcComplex *work,
int lwork,
int *info,
gesvdjInfo_t params,
int batchSize) ;

mcsolverStatus_t
mcsolverDnZgesvdjBatched (
mcsolverDnHandle_ t handle,
mcsolverEigMode_t jobz,
int m,
ity 17,
mcDoubleComplex *A,
int 1da,
double *§S,
mcDoubleComplex *U,
int 1du,
mcDoubleComplex *V,
int 1dv,
mcDoubleComplex *work,
int lwork,
int *info,
gesvdjInfo_t params,
int batchSize) ;

BRI E—RI—MR o BENGFENTREE,

BHEER— PR o WAEE, BT Hnin(n,n) MATERI, ERTRIGAET, (EFRAE) Z
— P oxm ERERE, (GERAE) B— 1 nxn NEEMR, ¥; FHRE, AJLUREFSEEFIFHT.

gesvdjBatched S EMEMEHIT gesvdj 121F. EEXRFIBIEMEMNA/NBEN m, n BRI 32 FH LU
EEF T

BOEMEESRUNIANERN, BRISHEEN 1da , EHLERBHIARBNARA.
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S s BUESEHANEE T BN ERNFRE.
=(50 S1 --)

s BIBENLIB R AT

BT B EM R KERRE Z I, K EH gesvdjBatched A Ll B & B
mcsolverDnXgesvdjSetSortEig PR (N 3EHE FHR) AR XNFTEEHFITH
Fo SARAPEZANNERETER—MNMEMERIST AR, BBAIEHEFIED A LG XL/ B FEI B R B 59 FFo
gesvdjBatched T ZE @ T | mcsolverDnXgesvdjGetResidual 0
mcsolverDnXgesvdjGetSweeps IREZREMAITEE R R L XX T4 K 89 E w18 B £ %
IR [B] MCSOLVER_STATUS_NOT SUPPORTED ., EUItFAFAEZEEERITBERE,

BRARERBMANSE work IBEEMNITETIE, BWASE 1work Rx LIETEMIA/N, HERLLED
gesvdjBatched_bufferSize () REIR[E,

WMH 2 info B — ™ K /N A batchSize B B ¥ # H, W B X #H & [0
MCSOLVER_STATUS_ INVALID_VALUE , )“J%— MITE infol0] = -i (NFHF) RRE 1D

i
SR (FEETR) . &M, MR info[i]l = min(m,n)+1, M gesvdjBatched TATENAE
MERERTBTLEWSTFE 1 15,

API of syevjBatched

K. RE Infout | X
handle host input | mcsolverDN ERAM,
jobz host input ZEEThEEITESRELrRRN T ESEENTERE:
jobz = MCSOLVER_EIG_MODE_NOVECTOR : &Nt EHH
{B; jobz = MCSOLVER_EIG_MODE_VECTOR : &nME it & &
REMTRAZ,
m host input %M A7 T, EFnAKTF 32
n host input 5% A B951EK, E n F7AKTF 32,
A device | in/out | <type>TIHMIEEN 1da * n * batchSize, HH 1da &~
NFmax(1,n) » REN, a7 FRABRKKES,
1da host input AT EMEEM A N_EBENSEE,
S device | output | —1MEE N min(m,n) * batchSize NERFHE, eREF |
HAEHFINF72E 7 3EFE A5 NEFRE,
U device | output | B 1du * m * batchSize Y <type>EH, vj BETE
F A WATRAE.
1du host input TR v N-E#BENRISEE, 1du AV F max (1
m) o
v device | output | #E N 1dv * n * batchSize B <type>EH, vi BETE
i aj WETREE,
1dv host input AT EERME v NZE#BENRISEE, 1dv A~V F max (1
n) o
work device | in/out | BELEZEIA/NA 1work B <type> M 4H,
lwork host input gesvd_bufferSize ERBCREIR work A/ve
info device | output | — ™ % E A batchSize B B W W H, W T & [0 |
MCSOLVER_STATUS_INVALID VALUE , )I-IJ info[0] =
-1 UNVFE) RRE 1 1MBHEIR (FEEam). &, mR
infoli] = 0, MRREERN. WR infoli]l = min (m,
n)+1, NELATEHNEEMRAERRET, gesvdiBatched
TEWERTF 5 1 MERE,
params host in/out | B3 A Jacobi B2 RHEME,
batchSize| host input EFERNEE.

BB
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MCSOLVER_STATUS_SUCCESS

BRIFERINITEM.

MCSOLVER_STATUS_NOT_INITIALIZED

FeRATIE Ko

MCSOLVER_STATUS_INVALID_VALUE

FTETETHNEHK (m,n<0 8f lda<max (1,
m) B ldu<max(1l,m) B 1ldv<max(l,n) X &
jobz A B MCSOLVER _EIG MODE_NOVECTOR B
MCSOLVER_EIG MODE_VECTOR , B{ batchSize<0

)o

MCSOLVER_STATUS_INTERNAL_ ERROR

REBIRIER K

2.4.3.10 mcsolverDn<t>gesvdaStridedBatched()

LA A Bh R 2RI LA B D Bo R AP X PR B R )N

mcsolverStatus_t

mcsolverDnSgesvdaStridedBatched bufferSize (

mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int rank,

int m,

int n,

const float *A,

int 1da,

long long int strideA,
const float *S,

long long int stridesS,
const float *U,

int 1du,

long long int strideU,
const float *V,

int 1dwv,

long long int stridev,
int *1lwork,

int batchSize) ;

mcsolverStatus_t

mcsolverDnDgesvdaStridedBatched bufferSize (

mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int rank,

int m,

int n,

const double *A,

int 1da,

long long int strideA,
const double *§S,

long long int stridesS,
const double *U,

int 1du,

long long int strideU,
const double *V,

int 1dv,

long long int stridev,
int *1lwork,

int batchSize) ;
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mcsolverStatus_t
mcsolverDnCgesvdaStridedBatched _bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int rank,
int m,
int n,
const mcComplex *A,
int 1da,
long long int strideA,
const float *S,
long long int stridesS,
const mcComplex *U,
int 1du,
long long int strideU,
const mcComplex *V,
int 1dv,
long long int strideV,
int *lwork,
int batchSize) ;

mcsolverStatus_t
mcsolverDnZgesvdaStridedBatched bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int rank,
int m,
int n,
const mcDoubleComplex *A,
int 1da,
long long int strideA,
const double *§S,
long long int stridesS,
const mcDoubleComplex *U,
int 1du,
long long int strideU,
const mcDoubleComplex *V,
int 1dv,
long long int strideV,
int *lwork,
int batchSize) ;

S Ml D #ERE D5 R R BB EM BB E LK.

mcsolverStatus_t
mcsolverDnSgesvdaStridedBatched (
mcsolverDnHandle_t handle,
mcsolverEigMode_t jobz,
int rank,
int m,
int n,
const float *A,
int 1lda,
long long int strideA,
float *S,
long long int stridesS,
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float *U,

int 1du,

long long int strideU,
float *V,

int 1dv,

long long int strideV,
float *work,

int lwork,

int *info,

double *h_R nrmF,

int batchSize) ;

mcsolverStatus_t
mcsolverDnDgesvdaStridedBatched (
mcsolverDnHandle_t handle,
mcsolverEigMode t jobz,
int rank,
int m,
int n,
const double *A,
int 1da,
long long int strideA,
double *§S,
long long int stridesS,
double *U,
int 1du,
long long int strideU,
double *V,
int 1dv,
long long int stridev,
double *work,
int lwork,
int *info,
double *h R nrmF,
int batchSize) ;

C# Z BB DA RN ERENNBEE .

mcsolverStatus_t
mcsolverDnCgesvdaStridedBatched (
mcsolverDnHandle_t handle,
mcsolverEigMode_t jobz,
int rank,
int m,
int n,
const mcComplex *A,
int 1da,
long long int strideA,
float *§8,
long long int stridesS,
mcComplex *U,
int 1du,
long long int strideU,
mcComplex *V,
int 1dv,
long long int stridev,
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mcComplex *work,
int lwork,

int *info,

double *h_R nrmF,
int batchSize) ;

mcsolverStatus_t
mcsolverDnZgesvdaStridedBatched (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
int rank,
int m,
int n,
const mcDoubleComplex *A,
int 1da,
long long int strideA,
double *gS,
long long int stridesS,
mcDoubleComplex *U,
int 1du,
long long int strideU,
mcDoubleComplex *V,
int 1dv,
long long int strideV,
mcDoubleComplex *work,
int lwork,
int *info,
double *h_ R nrmF,
int batchSize) ;

ZEE gesvda (a RFTEM) AFEMITE—D mxn M A WERESBRURN NN AT RAENEG
aFRAE, EFTANGREDERIURTN:

A=Uxo*VH
HE Y B2— P mxn BB, UB— D mxm BB, BN v E2— 1 nxn NEEM. X AT ESER
ANFRE: ENEELHEBIER, HiZEFIREl, v v EERANEFERENETRRE, IRFTEH

ENEESRE, BLAEFRAE U MRERN, RaER, FRENLTFRRAENEREBRTER
BESZZERER.

gesvda B—MitE ax+T+a BRHELUEMEFERENTZRRAENRR. SEMER UM v, HiF
FERE A BRI LUT R

U« AxV =S+F

Hrp s B— 0 AERE, MeNIRTFENRE, AREFHT, v, vl s FLUEMTEREFRE
BINERE, —AxKit, v 2EEME, EY s kb uEER.

BMASE rank RETESH s, v vEHRHENZFRENTRREAENHRE,
WS h rRormF BT IHEZRZER Frobenius SEEK.

A-UxSxVvH
PBRIEEH rank FF no BN, h_RnrmF RS,
U %S VH|| =|5]|

7£ Frobenius SEXRHIEX A, BIRER, u5RUEMEREZIT.

CSRD-23017-020-F3_V04 AEBEEENM=REFEER 89



mcSOLVER APl &% ETA

gesvdastrldedBatched RIEFTENEFERIT gesvda 121, EEXRFTEREEAA/NEREN m, n B
S AT E,

%A%EIE%‘BLX?'J#JI BEARMSFEE 1da ,, FIHENIBRNANE, KM, FERE s NRENIRRIAT
B, & UBENILREANE, B vBENIRARZ.

BRPEERE—ITETIE, ZTETEIRBASE work I8E. MINSE Llwork KR ITIETEIAIA/,
HERLUEE gesvdaStridedBatched bufferSize () REIR[E,

WM H 2 M info B — N K /N A batchSize B 2 ¥ #H H, W R XK #H & [0
MCSOLVER STATUS_INVALID VALUE , M —NITE infol0] = -1 (HhFH) RRE LD

WieiR (FEETOW). &M, MR infoli] = min(m,n)+1, M gesvdaStridedBatched 44
EE’J@%—FTH& SFE 1 MERE,

#E 1 ZBIRERENZ Vv, MAR VY . X5 gesvd R,

NRBAFANFRENTRRAENEREBELD, INHERELERXYG FFIFTRENEESTRIT), BLE
TRETRHZELS b RnrnF , BIRITERECE, el LURS RS,

API of gesvda

K31 R Infout | 8X
handle host input mcsolverDN ERI AR,
jobz host input ZERETEE T BT RER RN I BT REBENTERE:

jobz = MCSOLVER_EIG_MODE_NOVECTOR : R it EFE
{&; jobz = MCSOLVER_EIG_MODE_VECTOR : %/n @B it & &F

;H-{E*D%;H-mio

rank host input SZEENERE (MKEIZNHEF) o

m host input 56FE A5 B91TEL.

n host input %6T% A5 A9FER,

A device | input | #E R strideAr *batchsize B <type>#H, Ef 1da A/
Fmax(1,m) o fEFEATBHEE N m *n,

1da host input BT EMEEM A N _EBENSEE,

strideA host input FARAWKERRNE, ERT 7 A[L] MAali+1] ZERIHIHR
%2, [EY, stridea WERNF lda*no

S device | output | B A strideS*batchSize ML IRA, ATREFEEE |
P A B RE. B s) E'Jﬁﬁr_jj rank *1 o

strides host input AWK EINE, ZEBERT s[1] Ms[i+1] ZapHiHRE
%2, strides ~/)VF ranko

[§] device | output | #EE A strideU *batchsize B <type>#H, Ui BE7T AJ
MESTSHAE. U] WEENm *rank,
1du host input BT EERRE vy BZH#BCENTISHEE, 1au A~ F max (1

m) o
strideU host input EEHWNKEINNE, ZEBEFRT U] MUuli+l] ZERHIHRE
#E, strideu ~/MF 1du*rank o

v device | output | #EE R stridevV *batchsize B <type>#H, vi BE7T Aj
HNEFERE, Vj MHEE NN *ranko
1dv host input ﬁﬁ?fﬁ%fﬁl‘i vi BZHEHRANSEE, 1dv A~NTF max (

stridev host input *iﬁﬂkm ZERT VL] MV[i+l] ZERHIHRE
%2, stridev A~NTF 1dv*ranko,

work device | in/out | BEILE=EIAR/NA 1work B <type> Zx4H,
lwork host input gesvdaStridedBatched_bufferSize ERFOR B work K

o

NOURE
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+®222-4EW

K33 RE Infout | X
info device | output | — ™ % E A batchSize B B H ® H, W E & [E
MCSOLVER_STATUS_INVALID VALUE , M info[0] =
-1 UNVFE) RRF 1ABHEIR REFEAW . al,
WR infoli]l = 0, WRTIBEMRIN. WR infoli] =
min(m,n)+1 , gesvdaStridedBatched TL/EWFE 1
%%,
h_RnrmF host output | A/VAbatchsSize B <double>#%H, h RnrmF [i] &R e i
MNEPERIFRETE
batchSize| host input MEFERNERE, batchSize ~NNVF Lo
BERE
MCSOLVER_STATUS_ SUCCESS BRIFERIIRK,.
MCSOLVER_STATUS_NOT INITIALIZED | FEx#BK.

MCSOLVER_STATUS_INVALID_ VALUE

FTRETITHHESE ( m,n<0 5 lda<max (1,
m) g ldu<max (1,m) 1 ldv<max (1l,n)
oy strideA<lda*n B{ strideS<rank T

strideU<ldu*rank 57 stridev<ldv*rank
g batchSize<l o & jobz ~ =2
MCSOLVER_EIG_MODE_NOVECTOR EE
MCSOLVER_EIG_MODE_VECTOR)o
MCSOLVER_STATUS_ INTERNAL_ERROR AERIRER,
2.4.3.11 mcsolverDn<t>syevd()
XN R BT BRI TIEE X B K,
mcsolverStatus_t
mcsolverDnSsyevd bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
W R g09
const float *A,
int 1da,
const float *W,
int *1lwork) ;
mcsolverStatus_t
mcsolverDnDsyevd bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
const double *A,
int 1da,
const double *W,
int *1lwork) ;
mcsolverStatus_t
mcsolverDnCheevd bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
(@piti=)
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mcblasFillMode t uplo,
int n,

const mcComplex *A,
int 1da,

const float *W,

int *1lwork) ;

mcsolverStatus_t

mcsolverDnZheevd bufferSize (
mcsolverDnHandle t handle,

mcsolverEigMode t jobz,

mcblasFillMode_t uplo,
int n,

const mcDoubleComplex *A,

int 1lda,
const double *W,
int *1lwork) ;

S M D #IERE D5 R T RS E KA BHEE LK.

mcsolverStatus_t
mcsolverDnSsyevd (

mcsolverDnHandle t handle,

mcsolverEigMode_t jobz,

mcblasFillMode_t uplo,
int n,

float *A,

int 1da,

float *W,

float *work,

int lwork,

int *devInfo) ;

mcsolverStatus_t
mcsolverDnDsyevd (

mcsolverDnHandle t handle,

mcsolverEigMode t jobz,

mcblasFillMode_ t uplo,
int n,

double *A,

int 1lda,

double *W,

double *work,

int lwork,

int *devInfo) ;

C M Z BiRRE DR T EREEBANNEEE K.

mcsolverStatus_t
mcsolverDnCheevd (

mcsolverDnHandle t handle,

mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,

mcComplex *A,

int 1da,

float *W,
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mcComplex *work,
int lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnZheevd (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
mcDoubleComplex *A,
int 1da,
double *W,
mcDoubleComplex *work,
int lwork,
int *devInfo) ;

XN RETE nxn IR (JBKEF) 560F A B EENFIERE, AR EERZNT:
AxV =VxA

Hf A B— nxn EHXIAER. vE— M nxn BEM. AWXATEE A NFEE, ZAFH,

AR SR ERANSE work FIIEMMNITET B, WASH lwork RN LIETEM KA/, HEH
syevd bufferSize () iR[E,

MRWEBE devinfo = -1 (hF0), MEE i MBSERBEIRN (FEEBW). MR devinfo = i (K
F0), FE=WNAELAN i MEIATREEWRTE,

R jobz =mcsolver_EIG_MODE_VECTOR, M A B1&%E A WIERFIRE, FIns@Y9a84%
&,

K3 [75Ec3 Infout | X

handle host input mcsolverDN ERAI T,

jobz host input | ZERBATEREENTERITES T ERTEENBIERER: jobz
= MCSOLVER_EIG_MODE_NOVECTOR : ¥ i+t B4F{E{&; jobz =
MCSOLVER_EIG MODE_VECTOR : it B4FEENIFIRE.
uplo host input W B F E 7 A F FE B B N B D uplo =
MCBLAS_FILL_MODE_LOWER : 77 A B T =Z A 2 95
uplo = MCBLAS_FILL_MODE_UPPER: fZfi& T A fEp5HY _E=FAER

o
n host input %A 917 (E5)) B
A device | in/out | <type> BMAMHEE /I 1da * n, HH 1da F/NF max (1,

n) o Y% uplo = MCBLAS FILL MODE UPPER , M| A BYHE]
nbyn NE=ZAHBPEETERANLE=ZAE72, W@
% uplo = MCBLAS_FILL_MODE_LOWER , M a B9 &7 n-by-
N T=ZABPESTEREABNT=ZABD TIitE
TG, MR jobz = MCSOLVER_EIG MODE_VECTOR , H
devinfo=0, A BEEHEME A WNERKIEIAE. MR jobz =
MCSOLVER_EIG_MODE_NOVECTOR , N A MIABEWEST,

1da host input BT =M A BB S2EE,

W device | output | fEER n MNNEEH, ZHRAEMK T 2 N IEREAFH
B, BEE wW(i) <= W(i+l1) o

work device | in/out | AELEZTREIANA 1work I <type> T,

Lwork host input syevd_bufferSize EREOREIR work K/

devInfo | device | output | J1R devIinfo = 0, FnielERTN. SR devinfo = -1, i |
T 1 PBHEIR (FEIETMW). 1R devinfo = i (>0) , M
deviInfo RAPEI=XAFLAPH i MENATERKHES,
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KE EpV
MCSOLVER_STATUS_ SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FEARiF{T#IGETL
MCSOLVER_STATUS_INVALID VALUE EBENESET (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | NobREEXK,

2.4.3.12 mcsolverDnSyevd()

T EBYARBNER AT LA B R BT Be R A X K

mcsolverStatus_t
mcsolverDnSyevd_bufferSize (
mcsolverDnHandle t handle,
mcsolverParams_t params,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
macaDataType dataTypeWw,
const void *W,
macaDataType computeType,
size t *workspaceInBytes) ;

TErFIE

mcsolverStatus_t
mcsolverDnSyevd (
mcsolverDnHandle t handle,
mcsolverParams_t params,
mcsolverEigMode_t jobz,
mcblasFillMode t uplo,
i g ~ga e
macaDataType dataTypeA,
const void *A,
int64_t 1da,
macaDataType dataTypeW,
const void *W,
macaDataType computeType,
void *pBuffer,
size_ t workspacelInBytes,
int *info);

{EENBA AP 120, T8 nxn W (BXKF) M A FIEENFHERZ. MENTRHFEERBNT
AxV =V=xA

Hp A B— non K ARER. vE— T nxn BER. A BNXNALTERE A BHIEE, BAFHT.

BREERHEABASE pBuffer AN IETE, WINASH workspaceInBytes B LETENF
BAND, HEBH mesolverDnSyevd bufferSize () iR[E,

WRBES info=-1 (/NF0), W i MBHREBHEIZN (FEETR). R info=1i (KF0), FE=
SRR i NMEENRTERASTE.

AR jobz = mcsolver_EIG_MODE_VECTOR,, M o B&%EM o WERSHIAE, FiIEE@d 988
EITE,
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BH&il, mcsolverDnSyevd NZFEIANE L,
mcsolverDnSyevd ZiFpIHER

[ mcsolver_ALG_0 or NULL | BRIAEE |

API of mcsolverDnSyevd

=8 ATE in/ ZX
out
handle host input | mcsolverDn E_ETXHAM,
params host input | B mcsolverDnSetAdvOptions WWEMNEERNER
&,
jobz host input | BT BENEEAESITEREENEILREAED;
jobz = MCSOLVER_EIG_MODE_NOVECTOR : X1t &
$5{E{E; jobz =MCSOLVER_EIG_MODE_VECTOR : it
BYHEEMIFTERE,
uplo host input [F8 & 2 B B © & 2 ® F . uplo =
MCBLAS FILL_MODE LOWER : Zf§ A M T =
284> uplo=MCBLAS_FILL_MODE_UPPER . T#fi&A
B E=/AE5,
n host input | ¥BF%F A BIITE (EF1ER),
dataTypeA host in A A IR EE,
A devicel| in/ HERN 1da » n WA, H 1da A/NTF max (1
out n) o W% uplo=MCBLAS FILI, MODE UPPER, NI
AR N NN E=AFEESEEANLEL=/A7.
SR uplo =MCBLAS_FILI, MODE_LOWER , Ml A BYR]
N*nNT=ZABLEEEEANT=ABD. FRE
BY, 18R jobz =MCSOLVER_EIG MODE VECTOR , H
info=0, M A BE5EMF A WIERIFERE. 1NR jobz
=MCSOLVER_EIG_MODE_NOVECTOR , NI 2 BIRA
/ﬁfﬁo
1da host input | AT ZMEEM A N _ERAEANTSEE,
dataTypeW host in A w EBIEEE,
W device| output | KE N n BRI, &M% 2 NBEE, BAFHS,
BRI w (i) <= W(i+l) o
computeType host in TERRESRE,
pBuffer devicel| in/ TE=iEl, K/\ workspaceInBytes F R void
out ﬁﬁ%&éﬂo
workspaceInBytes host input pBuffer D] ¥ il X N, E2]
mcsolverDnSyevd _bufferSize IR[E],
info device| output ﬂﬂ% 1nfo =0, EEMN, WE info = -i, % |
PNEYEIR (FEEAM) . R info = 1(>0),
;jnfo ?*E/T% i MARE =X AR IER AT R RIS
V=30

BA AP EOB=ZMAFEIXRE, dataTyper BB A BIEIERE, dataTypew BB wBIEHESRE L
M computeType R{ERITELE, mcsolverDnSyevd NEIFLUTEMAS

SRXBMIT R ARNARAES

DataTypeA DataTypeW ComputeType | Meaning
MACA_R_32F | MACA_R_32F | MACA_R 32F SSYEVD
MACA_R_64F | MACA_R 64F | MACA_R 64F DSYEVD
MACA_C_32F | MACA_R_32F | MACA_C 32F CHEEVD
MACA_C_64F | MACA_R_64F | MACA_C _64F ZHEEVD
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KE EpV
MCSOLVER_STATUS_ SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FERiF{T#IET.
MCSOLVER_STATUS_INVALID VALUE EBENESET (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | NobREEXK,

2.4.3.13 mcsolverDn<t>syevdx()

TEBVAEBI R AT LU B R E T 2 BRI R A X IR/

mcsolverStatus
mcsolverDnSsyevdx bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcsolverEigRange t range,
mcblasFillMode t uplo,
int n,
const float *A,
int 1da,
float vil,
float wvu,
int i1,
int iu,
int *h_meig,
const float *W,
int *1lwork) ;

mcsolverStatus
mcsolverDnDsyevdx bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcsolverEigRange_ t range,
mcblasFillMode t uplo,
i BT,
const double *A,
int 1da,
double v1,
double wvu,
int il,
int iu,
int *h_meig,
const double *W,
int *1lwork) ;

mcsolverStatus
mcsolverDnCheevdx bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcsolverEigRange_t range,
mcblasFillMode_t uplo,
int n,
const mcComplex *A,
int 1lda,
float vl,
float wvu,
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int i1,

int iu,

int *h_meig,
const float *W,
int *1lwork) ;

mcsolverStatus
mcsolverDnZheevdx bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcsolverEigRange t range,
mcblasFillMode_t uplo,
int n,
const mcDoubleComplex *A,
int 1da,
double v1,
double wvu,
int il,
int iu,
int *h_meig,
const double *W,
int *1lwork) ;

S # D #ERE 75 2 BB EMINEE L.

mcsolverStatus
mcsolverDnSsyevdx (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcsolverEigRange t range,
mcblasFillMode_t uplo,
int n,
float *A,
int 1da,
float vl,
float wvu,
int il,
int iu,
int *h_meig,
float *W,
float *work,
int 1lwork,
int *devInfo) ;

mcsolverStatus
mcsolverDnDsyevdx (
mcsolverDnHandle_t handle,
mcsolverEigMode_t jobz,
mcsolverEigRange_t range,
mcblasFillMode_t uplo,
int n,
double *A,
int 1lda,
double vl1,
double wvu,
int i1,
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int iu,

int *h_meig,
double *W,
double *work,
int lwork,

int *devInfo) ;

C#l Z BN B R B EMMIEEE K,

mcsolverStatus
mcsolverDnCheevdx (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcsolverEigRange_ t range,
mcblasFillMode_t uplo,
int n,
mcComplex *A,
int 1da,
float vl,
float wvu,
int il,
int iu,
int *h_meig,
float *Ww,
mcComplex *work,
int 1lwork,
int *devInfo) ;

mcsolverStatus
mcsolverDnZheevdx (
mcsolverDnHandle_ t handle,
mcsolverEigMode_t jobz,
mcsolverEigRange t range,
mcblasFillMode t uplo,
int n,
mcDoubleComplex *A,
int 1lda,
double v1,
double wvu,
int i1,
int iu,
int *h_meig,
double *W,
mcDoubleComplex *work,
int lwork,
int *devInfo);

HEEREGH BT (BKEF) BY n»*n JEFE A BOFREEUEERNEE, HEFRHEIBIERE, RERNIIT
FHEEREA

AxV =V xA

Hh, A B— 1ML nxh meig WAEME, VvE— 1 nxh meig B, h meig EHIFEITERMFE
E/MFIRENHE, HEETEEME (f19, range =MCSOLVER_EIG_RANGE_ALL) B, h_meig
EF no. ANWATEESRAFHTIN 2 BRHEE,

BARZTREHBASE work IEMHNITETE, MASH lwork RRILETEIN K/, EH
syevdx_bufferSize () iR[E],
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NRHHBE devInfo

= -i UMFE), UE 1 PEHER (FEEAW). R devinfo = i (K
F2), NWhE=xAERN i MEEATERES TS,

90K jobz = MCSOLVER_EIG_MODE_VECTOR , M| A B@&%EM A NIEXKIEAE, FIHNEREIH
AREITESEHN.

API of syevdx

E.:

AF

infout

aX

handle

host

input

mcsolverDN E E T XB AR,

jobz

host

input

BE®ED, ATiTEBIEEIOTEREN:

+ jobz =MCSOLVER_EIG_MODE_NOVECTOR : {¥itE4FE(E.

+ jobz = MCSOLVER_EIG MODE_VECTOR . iTE4F{FEMIFIE
EI=

range

host

input

EBEZED, ATiTREEE BB IEENENF RS,

+ range =MCSOLVER_EIG_RANGE_ALL : ¥EIFTEHFEE/451E
ME, BRALEN syevd/heevd fliZ,

« range =MCSOLVER_EIG_RANGE_V : ¥ EIFFXIa (vlvu] A
MR EIHE/ A=,

+ range =MCSOLVER_EIG_RANGE_T : FEIE il BIEE iu ML

B/ ERE,

uplo

host

input

FEE F0E7E A NIANER S

« uplo=MCBLAS_FILL_MODE_LOWER : 72 A W F=AZF%.

s uplo = MCBLAS_FILI,_ MODE_UPPER : f7#f& A I E=A6
ﬁoo

host

input

P A TR (F51E -

device

in/out

HEAN 1da * n M <type>FH, EF 1da A F max (1,n) o

o 918 uplo=MCBLAS_FILL_MODE_UPPER, MABEIin*nH
L=REoaEaEMR AN LE=/AE9,

o 318 uplo=MCBLAS_FILL_MODE_LOWER, MaBEIin*nM
T=RBHEEEMRE AN T=/AS,

o EIBHAY, 1R jobz = MCSOLVER _EIG _MODE VECTOR , B
devinfo=0, N A BE¥EE A WIERFHERE,

« Y18 jobz =MCSOLVER_EIG_MODE_NOVECTOR , Ml A IAA

WEE,

lda

host

input

AT EERERE A N _ERANFGSEE. 1da A\ F max(1,n) o

vl,vu

host

input

LBET RSB E WT (C,S) % (Z,D) BE).

« W18 range =MCSOLVER_EIG_RANGE V , NA4FEEFZEFIF
FXia] (vl,vu] RIEZE, vl>vu,

« 91 8 range = MCSOLVER_EIG_RANGE_ALL B{ range =
MCSOLVER_EIG_RANGE_I , MA3Z|H,

WEE, NRFHEEIEREE, BN FRNEHEEGETESE

FE—XEINXIEH AR ENRTIE. XRRAFRENFEE

"%, BEERMERRZAEREIETT, JSEREOESANIRE

Bt 23R ENE R THREHEE, Alt, MRBAFAEEREFEREX

BIARRNAREEAFHEE, BMNEBNBRMKERAFREZE/MN

L epsilon(#2$48E) , H90 (vi=vl-eps,vu=vu+teps] o XN

B3 F mcSOLVER 2§ LAPACK Y mEIEZRFIFZER 2B M.

T k%
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R225-4 ]

K

REF

infout

aX

il,1iu

host

input

2o

e MR range = MCSOLVER_EIG _RANGE T , NIR[EIRV4FIEE
HER/NIRARS FEARFHS,

c MR n>0, Ml<=il<=iu<=n,

c WRn=0, Mi1=1Miu=0,

« 91 8 range = MCSOLVER_EIG_RANGE_ALL B{ range
MCSOLVER_EIG_RANGE_V, MA3F|MH,

h_meig

host

output

.T.ES?&O jﬁgl]ﬁ‘jqé 1.[E EFE\%&() O <= h_meig <=No

e MR range =MCSOLVER_EIG RANGE_ALL, Mlh meig = n

[e]
e 1 8 range = MCSOLVER_EIG RANGE_ I , M h meig
iU.‘il+lo

device

output

BEAnOEBRAH, EE2ANFILEE, BRAFHE, BFFEA |

W(i) <= W(i+1) o

work

device

in/out

TE=IE], K/VA 1work B <type> EiH,

lwork

host

input

B syevdx_bufferSize REIA work BIK/],

devInfo

device

output

« YN8 devInfo 0, MBIRIERTIN,

o YN devInfo -1, MEE 1 MBEEIR (FEIEMm).

« 1R devIinfo = i (KF0), M devinfo IEnAEI=XF A
B 1 NMEI R TERBTE,

BB

MCSOLVER_STATUS_SUCCESS

MCSOLVER_STATUS_NOT INITIALIZED | FEEHR#MIEK.

BRIERRIhTER

MCSOLVER_STATUS_INVALID VALUE FTETTRHZEE (n<0 . 1da<max(1,n) .
jobz A& 2 MCSOLVER _EIG_MODE_NOVECTOR
59 MCSOLVER_EIG_MODE_VECTOR .
range A &  MCSOLVER _EIG_RANGE_ALL
59 MCSOLVER_EIG_RANGE_V 59
MCSOLVER_EIG RANGE I s 1 uplo
ZS = MCBLAS_ FILL_MODE_LOWER =13

MCBLAS_FILL_MODE_UPPER)O

MCSOLVER_STATUS_INTERNAL_ERROR REBERIERK,

2.4.3.14 mcsolverDnSyevdx()

T EBARB R AT LA B B R A KR RRI A

mcsolverStatus_t
mcsolverDnSyevdx _bufferSize (
mcsolverDnHandle t handle,
mcsolverParams_t params,
mcsolverEigMode t jobz,
mcsolverEigRange_t range,

mcblasFillMode_ t uplo,

int n,
macaDataType dataTypeA,
const void

*A,
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int64_t 1lda,

void *vl,

void *vu,

int64_t i1,

int64_t iu,

int64_t *h meigqg,
macaDataType dataTypeW,
const void *W,
macaDataType computeType,
size_t *workspaceInBytes) ;

AT lRE:

mcsolverStatus_t
mcsolverDnSyevdx (
mcsolverDnHandle t handle,
mcsolverParams_t params,
mcsolverEigMode t jobz,
mcsolverEigRange t range,
mcblasFillMode t uplo,
int n,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
void *vl,
void *vu,
int64_t il,
int64_t iu,
int64_t *h meig,
macaDataType dataTypeW,
const void *W,
macaDataType computeType,
void *pBuffer,
size_t workspacelInBytes,
int *info) ;

fEREA APHEOTTEXM (KA B nxn B/ A FMESUEERFIHE, HIEFEHERIERE.
AR AR FREHIE IR R -

AxV =V xA

Hh, A B— 1P LM nxh meig WAEME, vE— 1 nxh_meig B, h meig EHIFEITENFE
BE/MFIRENHE, HEETEEME (19, range =MCSOLVER_EIG_RANGE_ALL) B, h_meig
EF no. ANWNATEZERAFHTN A BRHEE,

BRIt ERB NS pBuffer MM ITETE, MINSE workspaceInBytes Rn LIETIE)HY
K (LLIFETRHEAD), HmesolverDnSyevdx _bufferSize () &[E,

MRBHBE info=-1 (NFH), NE i MSHER (FEEGOWN) . WR info=1i (KFH), W
B =XAFARN 1 MEATERESTE.

90K jobz = MCSOLVER_EIG_MODE_VECTOR , M| A B8 &%EM A NIEXKIEAE, FiIHNEREIH
AREITESEN,.

H#l, mcsolverDnSyevdx (NZIFRINE .
mcsolverDnSyevdx ZHFE LR

[ MCSOLVER_ALG_0 or NULL | BRIAEE |
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=1

mcsolverDnSyevdx_bufferSize Ml mesolverDnSyevdx BURINSEFIR:

API of mcsolverDnSyevdx

I

ENEE

in/
out

aX

handle

host

input

mcsolverDN E_E XM altR.

params

host

input

H mcsolverDnSetAdvOptions WEMEEBER
%,

jobz

host

input

BEED, EAGTERIE, EATBEBIEENET
A= jobz =MCSOLVER_EIG MODE_NOVECTOR : X
I+ E45E(E; jobz =MCSOLVER_EIG_MODE_VECTOR

- HEHIEHENSIERE,.

range

host

input

BEZEDR, FETENERTEMERNFIR
B2 range =MCSOLVER_EIG RANGE_ALL . J#Z|
FRERHEE/AHEAE, KT REZHMP syevd/heevd
f51#2; range =MCSOLVER_EIG_RANGE V. fE¥F
Xial (vlvu] FIEIFFEYFIEE/AFERE; range =
MCSOLVER_EIG_RANGE_T : k& il B iu BU4FAEE /45
EmE;

uplo

host

input

BETEHEFEBE 2~ B8 W & Z 9 uplo =
MCBLAS FILI_MODE IOWER : fFff o W T =
284 uplo =MCBLAS_FILL_MODE_UPPER . {7
i A N L=/,

n

host

input

FEFE A B9ITER (@),

dataTypeA

host

in

e A BIEEREL

A

device

in/
out

HEHN 1da * n BEEH, HEF 1da F/NF max (1,
n) o Y% uplo =MCBLAS_FILL_MODE_UPPER, M
EEANFEI N * N N EZATRESEFANLE=
AL, S8R uplo =MCBLAS FILL_MODE LOWER
, WEMAMNMANn*n N FT=ATEES8E
EABNT=ZA9 TEREB, WMNR jobz =
MCSOLVER_EIG_MODE_VECTOR , H info=0, 4B
FAEEERANERKIEIRNE. WR jobz =
MCSOLVER_EIG_MODE_NOVECTOR , M4EPE A B9K
BB,

lda

host

input

BT EMHEENE 2 N_ERENSEE, 1da AT |

max(1l,n) o

vl,vu

host

input

W E range = MCSOLVER_EIG_RANGE_V , NI @ & |
ERIFTEEMNXENTRMER, vi>vu, 1R
range = MCSOLVER_EIG_RANGE_ALL EY, range =
MCSOLVER_EIG_RANGE_I , MIA#3|H, BFEE,
WRIFEEIFERE, RFTAXM, FmNFEBFEE
FliETgEsER—XiERIXIER AR HENIFE
B, XEERARENFHEHERZE, EEHERNEEE
REWIETT, AgEsEZENSEENS NZETEE
AR FFFHIEE, Fit, IMRAFR HFERERASEIXE]
BRREAFEE, BB MXEIIRPEE/ R
i epsilon (F2HEE), 5180 (vi=vl-eps vu=vu+eps
)o XPNEINITTF mcSOLVER 8¢ LAPACK HIR9{E{aN%
BN OS2 E RN,

il,iu

host

input

¥, WX range = MCSOLVER_EIG RANGE I, N |
EEREMNR/NRRFHEENRS EAFHT)
MEN>0, Ml<=il<=ju<=n; MWERn=0, Mil=
1,iu=0, YR range =MCSOLVER_EIG_RANGE_ALL
8{ range =MCSOLVER_EIG_RANGE_V , MIARE5|H,

NoURE

CSRD-23017-020-F3_V04

ABEEN=RREBES

102



=1

mcSOLVER APl &%

+226-4 LT

h meig host output | B, FKENFHEENZSE. 0<=h_meig<=n, WX
range = MCSOLVER_EIG_RANGE_ALL , Ml h_meig
=n; MR range =MCSOLVER_EIG_RANGE_I , M
h_meig=iu-il+ 1,

dataTypeW host in HAH w BIEIEREL,

W device| output —NEEFR n R, % 2 WEBIEE, BIAFH
5, BMHEFEEEIF W (i) <= w(i+l)o

computeType host in HERRESEE,

pBuffer device| in/ THE=ZTE, XEEHRH void WA, KA

out workspacelInBytes F,

workspaceInBytes host input | pBuffer B F T & KX I, E2]
mcsolverDnSyevdx bufferSize iR[E,

info device| output | R info=0 , MIREKIT, WE info=-1i, NMZFE
1 MEHEIR (FEETW). MR info = 1(>0) ,
MW info FETRPEI=ZXARN 1 MNEEXFATERIK
BTF=,

WA API E=MAEZEE, dataTyper B ME A EIEZEE, dataTypew 2 w BIERIBLRE,
computeType REMNITEIE, mcsolverDnSyevdx (XZIFUTHEMAS,

SRR ARNAENAS

DataTypeA DataTypeW ComputeType | Meaning

MACA_R 32F | MACA R 32F | MACA_R 32F | SSYEVDX

MACA_R_G64F | MACA R 64F | MACA R 64F | DSYEVDX

MACA C_32F | MACA R 32F | MACA C_32F | CHEEVDX

MACA_C _64F | MACA_R 64F | MACA _C _64F | ZHEEVDX
BERE

MCSOLVER_STATUS_SUCCESS R ERThTE R

MCSOLVER_STATUS NOT INITIALIZED | FEAx#EE.

MCSOLVER _STATUS_INVALID VALUE ZTET TR BE (n<0 , T lda<max(1l,n) ,
8 jobz A 2 MCSOLVER_EIG_MODE_NOVECTOR
gy, MCSOLVER_EIG_MODE_VECTOR s =17
range /A =  MCSOLVER_EIG_RANGE ALL
59 MCSOLVER_EIG_RANGE_V 57
MCSOLVER_EIG RANGE I s 1 uplo
S = MCBLAS_FILL MODE_LOWER 5
MCBLAS_FILL MODE_UPPER ),

MCSOLVER_STATUS_ INTERNAL_ERROR AEFIRERM,

2.4.3.15 mcsolverDn<t>sygvd()

T EBARB R AT LA B BB T Be A XK

mcsolverStatus_t
mcsolverDnSsygvd bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode_t jobz,
mcblasFillMode t uplo,
int n,
const float *A,

(P oadtss)
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(8 £m)
int 1da,
const float *B,
int 1db,
const float *W,
int *1lwork) ;
mcsolverStatus_t
mcsolverDnDsygvd _bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode t jobz,
mcblasFillMode_t uplo,
int n,
const double *A,
int 1da,
const double *B,
int 1db,
const double *W,
int *1lwork) ;
mcsolverStatus_t
mcsolverDnChegvd bufferSize (
mcsolverDnHandle_t handle,
mcsolverEigType_t itype,
mcsolverEigMode t jobz,
mcblasFillMode_t uplo,
int n,
const mcComplex *A,
int 1lda,
const mcComplex *B,
int 1db,
const float *W,
int *1lwork) ;
mcsolverStatus_t
mcsolverDnZhegvd _bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
const mcDoubleComplex *A,
int 1da,
const mcDoubleComplex *B,
int 1db,
const double *W,
int *1lwork) ;
Sl D #UERAE DRI RTRBELEA MU E L.
mcsolverStatus_t
mcsolverDnSsygvd (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode t jobz,
mcblasFillMode_ t uplo,
(Foagks)
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int n,

float *A,

int 1da,

float *B,

int 1db,

float *W,
float *work,
int lwork,

int *devInfo) ;

mcsolverStatus_t
mcsolverDnDsygvd (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode t jobz,
mcblasFillMode_ t uplo,
int n,
double *A,
int 1da,
double *B,
int 1db,
double *W,
double *work,
int lwork,
int *devInfo) ;

C M Z RN R T EREELBINEEE Ko

mcsolverStatus_t
mcsolverDnChegvd (
mcsolverDnHandle_ t handle,
mcsolverEigType_t itype,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
mcComplex *A,
int 1lda,
mcComplex *B,
int 1db,
float *W,
mcComplex *work,
int 1lwork,
int *devInfo) ;

mcsolverStatus_t
mcsolverDnZhegvd (
mcsolverDnHandle_t handle,
mcsolverEigType_t itype,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
int 1lda,
mcDoubleComplex *B,
int 1db,
double *W,
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mcDoubleComplex *work,
int lwork,
int *devInfo) ;

XNREOTE nxn IR (JBKEF) BT (2,8 ) B EENBTRAE, [ XIIREFENEE
BRRIREEMANSE work FTIEMMN TETE. WASE lwork RALIETEINA/N, HEHA
sygvd_bufferSize () iR[E],

MREHB M devinfo=-1 (NF0), ME i NBHEBHEIZN (FEEDM). MR devinfo=1i (i>0and
i<=n) B jobz = mcsolver_EIG_MODE_NOVECTOR, MAE=X3AFRX 1 MEEXSATERBA TS,
YR devIinfo=N + i (i>0), B4 BMIE i MEBRBAREEN. TiETH B AR HR, WL EITE
I ESIF IR 2,

R jobz = mcsolver_EIG_MODE_VECTOR, A B &%/ A BIERSFERE, KA AR EITERHER

5o

API of sygvd

i RfF infout | X

handle host input mcsolverDN E_ETFXB a1,

itype host input e EER AN E
« itype =MCSOLVER_EIG_TYPE_1: A*x = (lambda)*B*x.
¢ itype =MCSOLVER_EIG_TYPE_2: A*B*x = (lambda)*x.
¢ itype =MCSOLVER_EIG_TYPE_3: B*A*x = (lambda)*x.

jobz host input | FEEZED, BF{UTEFEESGTREFEEMNFIERE,

¢ jobz =MCSOLVER_EIG MODE_NOVECTOR : {XitE4F (&,

+ jobz = MCSOLVER_EIG MODE_VECTOR . I+ B4FIEEMIFE
B

uplo host input EE&EMB®ET 2 MM B & B 1~ & D uplo =
MCBLAS _FILL_MODE LOWER . FfE A M B M T =8 9.
uplo = MCBLAS_FILL_MODE UPPER : 72f A 1 B W L =FAER

5o
n host input B A B ATER (FHFED.
A device | in/out | EEA 1da * n M <type>EH, EF 1da ELDF/NF max (1,

n) o Y% uplo =MCBLAS_FILI, MODE_UPPER , M4%EFE a HY
FINn{TMaEIn N E=ABLEETERANLE=ZAZ 7,
R uplo = MCBLAS_FILL MODE_LOWERV , NI%EFE A BYBT n
THMEIn N T=ZABPEETERANT=ZATD. &
BHE, MR jobz = MCSOLVER_EIG MODE_VECTOR , #F H
devinfo=0, M A BEEME A WERSEREZ. MR jobz =
MCSOLVER_EIG_MODE_NOVECTOR , Ml A WNBEET,

1lda host input BT ERERAN_ETENTSERE, 1da EPFNF nax (1,
n) o
B device | in/out | # E A 1db * n B <type> ¥ H, W R uplo =

MCBLAS_FILL_MODE_UPPER , M/ XEPE B BYA]I n 1T F A n
N E=AXPEETEMBMLE=A%9, MR uplo =
MCBLAS_FILI_MODE_LOWER , M%ERE B BIHI n 174187 n FIM T
—HABNEETHERBNT =A%, TERHEHN, 1R devinfo
/INFn, N B# Cholesky PRMN=AREF v L B=.

1db host input BT EERERE s I _ETENTISHE, 1do 20NN F max (1,
n) o
W device | output | —1HEER n LRI, B ANBIEE, Fw(i) >= w(i+tl)
work device | in/out | LTE=[E], A/INA 1work By <type> T4,
T DAk GE
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i RfF infout | 8X
Lwork host input B sygvd buffersSize R[E]M work FIKR/N,
devInfo | device | output | 1R devinfo = 0, BEEHTN. 1R devinfo = -1, M i |
MEREEIRN (FEEDWN) . MR devinfo = 1(>0) , MW
devInfo 3§ potrf T syevd BHE1=H.
KE BaX
MCSOLVER_STATUS_ SUCCESS IR I,
MCSOLVER_STATUS_NOT INITIALIZED | FERFEITHIEK.
MCSOLVER_STATUS_ INVALID_VALUE EEREHTILRX (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | KNBbRERK,
2.4.3.16 mcsolverDn<t>sygvdx()
TR TSR A X R A/ BISHEN R %K
mcsolverStatus_t
mcsolverDnSsygvdx bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode_t jobz,
mcsolverEigRange t range,
mcblasFillMode t uplo,
int n,
const float *A,
int 1da,
const float #*B,
int 1db,
float vil,
float wvu,
int i1,
int iu,
int *h_meig,
const float *W,
int *1lwork) ;
mcsolverStatus_t
mcsolverDnDsygvdx _bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode t jobz,
mcsolverEigRange_t range,
mecblasFillMode_t uplo,
int n,
const double *A,
int 1da,
const double *B,
int 1db,
double v1,
double wvu,
int i1,
int iu,
int *h_meig,
const double *W,
(Fradrsx)
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%
I_r
=

int *1lwork) ;

mcsolverStatus_t
mcsolverDnChegvdx bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode_t jobz,
mcsolverEigRange t range,
mcblasFillMode_t uplo,
int n,
const mcComplex *A,
int 1da,
const mcComplex *B,
int 1db,
float vil,
float wvu,
int il,
int iu,
int *h_meig,
const float *W,
int *1lwork) ;

mcsolverStatus_t
mcsolverDnZhegvdx _bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode t jobz,
mcsolverEigRange t range,
mcblasFillMode_t uplo,
int n,
const mcDoubleComplex *A,
int 1da,
const mcDoubleComplex *B,
int 1db,
double v1,
double wvu,
int i1,
int iu,
int *h_meig,
const double *W,
int *1lwork) ;

S Ml D #IERE D5 R R BB EM BB E LK.

mcsolverStatus_t
mcsolverDnSsygvdx (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode_t jobz,
mcsolverEigRange t range,
mcblasFillMode t uplo,
int n,
float *A,
int 1lda,
float *B,
int 1db,
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float vl,
float wvu,

int i1,

int iu,

int *h_meig,
float *W,
float *work,
int lwork,

int *devInfo) ;

mcsolverStatus_t
mcsolverDnDsygvdx (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode t jobz,
mcsolverEigRange t range,
mcblasFillMode t uplo,
int n,
double *A,
int 1da,
double *B,
int 1db,
double vl,
double vu,
int i1,
int iu,
int *h_meig,
double *W,
double *work,
int lwork,
int *devInfo) ;

C# Z iR N RN BEENNUEEE L.

mcsolverStatus_t
mcsolverDnChegvdx (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode t jobz,
mcsolverEigRange t range,
mcblasFillMode t uplo,
int n,
mcComplex *A,
int 1da,
mcComplex *B,
int 1db,
float vl,
float wu,
int i1,
int iu,
int *h_meig,
float *W,
mcComplex *work,
int lwork,
int *devInfo) ;
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mcsolverStatus_t
mcsolverDnZhegvdx (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode t jobz,
mcsolverEigRange_t range,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
int 1da,
mcDoubleComplex *B,
int 1db,
double v1,
double wvu,
int i1,
int iu,
int *h_meiqg,
double *W,
mcDoubleComplex *work,
int lwork,
int *devInfo) ;

ZEREGTEXNT (BRY) BAEM nxn (a,B) BFTASEERNNEE, Ittt BHIERE, T X
EERFEERENT

AREERE—THBASH wvork IERNITIETE., WASE lwork RALIETEINA/N, H
sygvdx_bufferSize () &R[E],

MRFEBHM devinto = -i (NFE), MRRE i MEHEIR (RIHTADMHE) . MR devinfo = 1
(i KFEB/NFEF n), B jobz=MCSOLVER_EIG_MODE_NOVECTOR , FRHE=3AFAH i D
EXNABTERBETFE, R devinfo = n + i (i>0), W BBYE] i REISFREBRARIEEN. T
JETehY B MR, FEMTE TR ESHEME,

9N5R jobz = MCSOLVER_EIG_MODE_VECTOR , B[k A B1&%EM% A BVIENHEME, HIEMEHDE
BEEItEE.

API of sygvdx

K R infout | X

handle | host input mcsolverDN EETFX B G,

itype host input IEE B AR EIEE
« itype =MCSOLVER_EIG_TYPE_1: A*x = (lambda)*B*x
« itype =MCSOLVER_EIG_TYPE_2: A*B*x = (lambda)*x
+ itype =MCSOLVER_EIG_TYPE_3: B*A*x = (lambda)*x

jobz host input EEEMMUNITERITIERHTEREENRBIIBEE: jobz
= MCSOLVER_EIG MODE_NOVECTOR : 1XitE4F{E{E; jobz =
MCSOLVER_EIG MODE_VECTOR : it EIFEENFTERE,
range host input EEZEETENRBRIIEN O ENBILIEE N EFE X
Ifl: range = MCSOLVER_EIG RANGE ALL . ¥ EIFRBIFIE
BMFTERE, BKAHEHEB syevd/heevd ] #2; range =
MCSOLVER_EIG_RANGE_V . B EI¥HKXI(8 (v1,vu] HAYFR
BIHEE/ASEME; range =MCSOLVER_EIG RANGE T : J§#%
EI%E il 25 iu NMHLE/MFERE;

T k5
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REF

infout

aX

uplo

host

input

B E &F E o M B B B T ZFH Do uplo =
MCBLAS_FILL_MODE_LOWER : i A M B W T = A 9
uplo = MCBLAS FILL_MODE_UPPER . 12fE A1 B M9 E=FAZ6
7o

host

input

¥EF%E A 1 B F9TE (FHFVED) -

device

in/out

HEN 1da *» n B <type> A, E lda F/NTF max(1

n) o % uplo = MCBLAS FILI, MODE UPPER , M| a BY
Bin*n T M"E=ZABPEEEREANLE=ZAHBD. W@
£ uplo = MCBLAS_FILL_MODE_LOWER , Ml A B9HI n * n
T"TFT=ZABPEEEEANT=ZAH 9. EREH, &
B jobzv = VMCSOLVER_EIG MODE_VECTOR , H devInfo
=0, WMAEBESEEANERKIERE, NRE jobz =
MCSOLVER_EIG_MODE_NOVECTOR , N A MIABEWEST,

lda

host

input

BT FERER A W_EBENRSEE. 1da A Fmax(1,n) o

device

in/out

®E RN 1db *n B <type> W H, WM F uplo =
MCBLAS_FILL_MODE_UPPER, M BBFI n*n N E=ZRBHES
¥BEBHLE= %ﬁﬂﬁj\ R uplo =MCBLAS_FILI MODE_LOWER
, Wedain * n N TF=ZABLESER BN T=/AES. TEH
BY, @R devinfo /N Fn, N B R Cholesky SR =FAEF
UE LB

1db

host

input

AT FEER s M_EBENFSEE. 1db A Fmax(1,n) o

vl,vu

host

input

LREFZRIANBE TR, D3AT (C,S) =% (Z,D) BE. WX
range =MCSOLVER_EIG_RANGE_V, BEZTIHEEMXEMN TR
MER, vl>vu, W range =MCSOLVER _EIG_RANGE_ALL
range =MCSOLVER_EIG_RANGE_I , MRS5S, iEE=, W
RYHEEIEREEGE, RFTAA, ﬂﬁAT SRR BT EREF TS
ER—XENXEHER AR HREMFILE, XEREARERHE
BEEZ, EERMERNEEZERENIETT, JESTEZEVIEE
ENENRETERKRIFHEE, Altt, MRBFREEBREFISE
Xelia RN ERIFIEE, RIVEINEBP R epsilon(H23FEE)
A/ EXEBR, F130 (vi=vl-eps vu=vu+eps). MFR
H mcSOLVER 3 LAPACK BY{EfEF 4 BIFE, LRINE B MY,

il,diu

host

input

B, W HE range = MCSOLVER _EIG RANGE I , WX [g]
RNMNNERRXBFEENRS FEHEH) . R n
0,l<= il <=iu<=n; WER n=0, Mi1=1H iu
0o 3128 range = MCSOLVER _EIG_RANGE_ALL 3 range
MCSOLVER EIG_RANGE_V, MALW3IH,

\Y

h_meig

host

output

B, RINBIEENEHR. 0<=h me|g <=n, W% range=
MCSOLVER_EIG_RANGE_ALL , Ml h_meig=n; #0R range =
MCSOLVER_EIG_RANGE_I , Ml h_meig=iu-il+1,

device

output

FEH n ASEEEEE, FEFE A VRFEE, UER w (1) >= w(i+l)

work

device

in/out

TE=IE], KA 1work B <type> EhH,

lwork

host

input

A sygvdx_buffersize R[E]M work FIKR/,

devInfo

device

output

R devinfo = 0, EERIN. AR devinfo = -1, MEL
SHEEIR (FEIEQMR). R devinfo = 1(>0) , MdevInfov
R potrf & syevd BHIZM,

REEE

CSRD-23017-020-F3_V04

ABELTEMN=RRBER 111



mcSOLVER APl &%

=1

MCSOLVER_STATUS_SUCCESS

BRIERZNTTRY.

MCSOLVER_STATUS_NOT_INITIALIZED

EE SIS

MCSOLVER_STATUS_INVALID_VALUE

T & 7 £ 8 B & & (<0 ,
lda<max (1,n) s 1 ldb<max (1,n)
&% itype A R® MCSOLVER_EIG_TYP
59 MCSOLVER_EIG TYPE 2
MCSOLVER_EIG_TYPE_3 59 jobz

= MCSOLVER_EIG_MODE_NOVECTOR
MCSOLVER_EIG_MODE_VECTORL )
range r* = MCSOLVER_EIG_RANGE_A
59 MCSOLVER_EIG RANGE_V
MCSOLVER_EIG_RANGE_I , =17
+ = MCBLAS_FILIL_MODE LOWER
MCBLAS_FILL_MODE_UPPER ) o

QEL

E

Sl

c
2B
Yo Ye

MCSOLVER_STATUS_INTERNAL ERROR

REEIEIS

2.4.3.17 mcsolverDn<t>syevj()

LA 5B R LR LA B R R YT BCLR A X K /)

mcsolverStatus_t
mcsolverDnSsyevj_ bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
mcblasFillMode_ t uplo,
int n,
const float *A,
int 1da,
const float *Ww,
int *1lwork,
syevjInfo_t params) ;

mcsolverStatus_t
mcsolverDnDsyev]_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
const double *A,
int 1da,
const double *W,
int *1lwork,
syevjInfo_ t params) ;

mcsolverStatus_t
mcsolverDnCheevj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode_t uplo,
int n,
const mcComplex *A,
int 1da,
const float *W,
int *1lwork,
syevjInfo_t params) ;
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mcsolverStatus_t
mcsolverDnZheevj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
const mcDoubleComplex *A,
int 1lda,
const double *W,
int *1lwork,
syevjInfo_t params) ;

S # D #ERE 2 3 N BB EINEE L

mcsolverStatus_t
mcsolverDnSsyev] (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
float *A,
int 1da,
float *W,
float *work,
int lwork,
int *info,
syevjInfo t params) ;

mcsolverStatus_t
mcsolverDnDsyev] (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
double *A,
int 1da,
double *W,
double *work,
int lwork,
int *info,
syevjInfo_t params) ;

CH Z BERE DA N REBEMBUEENE L.

mcsolverStatus_t
mcsolverDnCheevj (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode_ t uplo,
int n,
mcComplex *A,
int 1da,
float *W,
mcComplex *work,
int lwork,
int *info,
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syevjInfo_t params) ;

mcsolverStatus_t
mcsolverDnZheev] (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
int 1da,
double *W,
mcDoubleComplex *work,
int lwork,
int *info,
syevjInfo_t params) ;

EPNRHI BN (BRE) nxn FEfE A NFEETRERE, ERXTRFEERER:
AxQ=Q=xA

Hep A B2— 1S58 nxn WAKER,Q B— 1 nxn NEER, ANXNATRERAFHY, E12%EMEARN
FHIEE.

syevi 5 syevd EEMEREININEE. FRIZAETF, syevd EF QREE, 1M syevi {#H Jacobi 5%,
Jacobi AEMHITHSSF GPU R/ EUIERE FEEE TR, Ik, AP AILELE syevi BUXE|—
EHEEE Mo

ENTEREBRMANE?
syevi BIIARER—RYIERER, KEME A FHAUTER:
VE« A« V =W+E
Hohw B3 MBER, EE&EXAITHXIFRER.
EEREER, EB Frobenius SERRIEER, HEBIETEN, w B ITENES. Xbrt,Jacobi
FAESEMTEREL:
HA eps BRATHNARE,

syev] BN ESHBTERRE, F—1SUEAMRE (eps)e RINEENSZEE, BRI LUER
@l%ﬂ( mcsolverDnXsyevjSetTolerance %iﬁﬁﬁ?ﬁﬁ'\]gﬁﬁfﬁo %:Agiﬂ%%jﬁﬁﬁ;ﬂﬁ, E?’E%‘J
Jacobi FiERERE, BMAER 100, ERFATLERAR L ncsolverbDnXsyev) SetMaxSweeps 3K
WEIEHN LR, KIOKREA, #1T 15 XPAEE UK EINEEE, syevi REFHERRETIATIZAHA
R EETE L,

Jacﬁfbi FERE TR, RIttEESHEREARRLLE,. ATHRIE—ENHBE, APMNIZARER
FR{E,

E5ER syevi &, AP AILE T K% mcsolverDnXsyeviGetResidual KR E, FiEid KK
mcsolverDnXsyeviGetSweeps EIHHITHHE R I, A, BREEMNERER E B Frobenius
SEE, MAREMNMHEENRE,

5 syevda —#t¥, AP MIIRHEABASE work BRI TIETIE, MASE lwork RN TIETIEIAK
N, AJLUBE syevi bufferSize () REUR[E],

MEFEHEBE info = -1 (UNFE), NE i MEHEBIR (FEFDMW) . R info=n+1, M syevj
ELATENAREMNRAFRERE T EWA.

MRBAFIEETAEENARE, syevi ATRETENS, Fl80, BREARR/NTFHZSEE,
R jobz = MCSOLVER_EIG_MODE_VECTOR, A B ERIFERE vV,
API of syevj
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mcSOLVER AP| £#
K3 15t infout | X
handle host input mcsolverDN FE_E T X BV,
jobz host input EBEEM UM T ERTESR T EBLTENRIIAE: jobz =
MCSOLVER_EIG_MODE_NOVECTOR : X it B451F{&; jobz =
MCSOLVER_EIG_MODE_VECTOR : it B EEMIFTRE,
uplo host input B & & B B FF o~ B B 1 2 9 uplo =
MCBLAS_FILL_MODE_LOWER . Ff XM A W T=Z/A X 9,
uplo = MCBLAS_FILI, MODE_UPPER . f2fiB%E[E A B9 =R 6
o
n host input 5EFE A B91TER (EF1ED)
A device | in/out | EE A 1da * n B <type> B H, EF 1da A/ TF max (1,
n) o W% uplo = MCBLAS_FILI MODE_UPPER , M4%EFE A B
BIn{T. BindMNE=ABPEETEREANLE=ZAZ S,
¥R uplo = MCBLAS_FILL_MODE_LOWER , NI4EP%E A BYEI n
7. @nINT=ZAFPESTHEMRANT=Z/ABD, TE
HBF, N8R jobz = MCSOLVER_EIG _MODE _VECTOR , H info
=0, WEMRABEEEANERKFIERARE, R jobz =
MCSOLVER_EIG_MODE_NOVECTOR , M4EPE A A BSWE T,
1da host input | BT EMERERE A N _H#BENRSHEE,
W device | output | #EA n R, Bk A NBITE, BAFHY, BHEFEARE
W(i) <= W(i+l) o
work device | in/out | LE=(E], KA 1work BJ <type> FiZH,
lwork host input H syevj_buffersSize R[E]M work FIKR/]\,
info device | output | 1R info = 0, EEMI. WR info = -i, WFE i 28K H
2 (REIEAM) . WR info = n+l, M syevi TATHNEE
MR ARIERREE T AU
params host in/out | MK, E7RE Jacobi BZMEERA syevi MER,
by ¥3 A G|
MCSOLVER_STATUS_SUCCESS RERRThZERR

MCSOLVER_STATUS_NOT INITIALIZED | *#BHE.

MCSOLVER_STATUS_INVALID VALUE ETETLEINEEH (n<0 , 5 lda<max(l,n) ,

o job z A T MCSOLVER_EIG MODE_NOVECTOR
7 MCSOLVER_EIG_MODE_VECTOR s 57
uplo A& 2 MCBLAS FILI, MODE LOWER B}
MCBLAS_FILL_MODE_UPPER) o

MCSOLVER_STATUS_INTERNAL_ERROR AEFIRTERM,

2.4.3.18 mcsolverDn<t>sygvj()

T ERYARBN R AT LU B B R A KR RRIA )

mcsolverStatus_t

mcsolverDnSsygvj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,

int n,

const float *A,
int 1da,

const float *B,
int 1db,

const float *Ww,
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int *1lwork,
syevjInfo_t params) ;

mcsolverStatus_t
mcsolverDnDsygvj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
const double *A,
int 1da,
const double *B,
int 1db,
const double *W,
int *1lwork,
syevjInfo_t params) ;

mcsolverStatus_t
mcsolverDnChegvj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
const mcComplex *A,
int 1da,
const mcComplex *B,
int 1db,
const float *W,
int *1lwork,
syevjInfo_t params) ;

mcsolverStatus_t
mcsolverDnZhegvj_bufferSize (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode t jobz,
mcblasFillMode_t uplo,
int n,
const mcDoubleComplex *A,
int 1da,
const mcDoubleComplex *B,
int 1db,
const double *W,
int *1lwork,
syevjInfo_t params) ;

S HiEREIAN D BURRE 53 R BB EMIUEE L

mcsolverStatus_t

mcsolverDnSsygvj (
mcsolverDnHandle_ t handle,
mcsolverEigType t itype,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
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int n,

float *A,

int 1da,

float *B,

int 1db,

float *W,

float *work,

int lwork,

int *info,
syevjInfo_t params) ;

mcsolverStatus_t
mcsolverDnDsygv] (
mcsolverDnHandle t handle,
mcsolverEigType t itype,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
double *A,
int 1da,
double *B,
int 1db,
double *W,
double *work,
int lwork,
int *info,
syevjInfo_t params) ;

C BRI Z BIERE D HIRTERBENNEEE K.

mcsolverStatus_t
mcsolverDnChegvj (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
mcComplex *A,
int 1da,
mcComplex *B,
int 1db,
float *W,
mcComplex *work,
int lwork,
int *info,
syevjInfo_t params) ;

mcsolverStatus_t
mcsolverDnZhegvj (
mcsolverDnHandle t handle,
mcsolverEigType_t itype,
mcsolverEigMode t jobz,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
int 1da,
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mcDoubleComplex *B,
int 1db,

double *W,
mcDoubleComplex *work,
int lwork,

int *info,

syevjInfo_t params) ;

ZEREGTEXTR (BXKA) Bnxn FBFEXT (2. B) FRHEEMIHEME., I XHREEHLEREZE:

ZRMEES sygvda lHENINEE, M—MEXFTETF sygvd BH syevd # sygvj FH syevi Fr
B, ELk, sygvi #ET syevi BNEM, AP A LUER mcsolverDnXsyeviSetTolerance
mcsolverDnXsyevijSetMaxSweeps KRB AZEMRAIERREL

A, 5 syevi REl, sygvi FEREMNEXAE, sygvi BEITEER B #Y Cholesky 5%,
B=LxL"

Rn@t% L AR ERHIEERE, AR syev] R
g0, K2 | AR ER A

MxQ=QxA
Hrh%BErE M 2XFRI,
M=L"'xAxLH

REREREMM EfEMA syevi AR, MAZ 2o

AREEREHBASE work IERMNIETE. WASE lwork RALIETEIN A/, FHEHA
sygvj_bufferSize () iR[E],

MRWES, info = -1 UNFE), RRE i MSHUHEIR (FEEOW), MR info = 1 ((>0Hi
<=n), W B RZIEER, TiE5THK B BIDAE, #Eﬂ%l‘l‘%&ﬂﬁiﬂéﬁﬁ&ﬁ%o R info = n+l,
M syevi FELENBEMRARZRE TR EXMHERT, MEHBEFLENSITIRE, AR
WSRBATRAERRBH B ER SFMEMR.

W jobz = MCSOLVER_EIG_MODE_VECTOR , FRA%EFE A B IEIMFFAE vV,
API of sygvj

K Rz infout | §X

handle| host input | mcsolverDN E_LETFXHAM,

itype | host input |[FEE E R )R Al & £ 81 itype = MCSOLVER_EIG_TYPE_1:
A*x = (lambda)*B*x, itype = MCSOLVER_EIG_TYPE_2: A*B*x =
(lambda)*x. i type =MCSOLVER_EIG_TYPE_3: B*A*x=(lambda)*x
jobz | host input | IBEEZ MU N TERBREEX TERE B M. jobz
MCSOLVER_EIG_MODE_NOVECTOR : X it & 4F 1f {8; jobz
MCSOLVER_EIG_MODE_VECTOR : I+ EIFIEENFTERE,
uplo host input | &% A ¥ B IS 2 #7Ff#E. uplo =MCBLAS_FILL_MODE_LOWER
D FEEAM BT =/AE%, uplo=MCBLAS_FILL MODE_UPPER :
& A ¥ B BV E=AE 9.

n host input | %EFE A7 BTE (FE5130,
A device| in/ <type>1da * n#fEERAH, HEF 1da A/ Fmax(1,n) o MR uplo=
out MCBLAS_FILL_MODE_UPPER, JEfFAMIn*n N L=AF2EE5E

M A E=/AE%. W% uplo=MCBLAS_FILL_MODE_LOWER , B
BFEaln* nNT=ABLESEREANT=ZAITSD, BHE, OR
jobz =MCSOLVER_EIG_MODE_VECTOR , H info=0, A B1&5E%
ABIEANFEMRE, YR jobz =MCSOLVER_EIG_MODE_NOVECTOR ,
N A AR HERK,

T Zkes
CSRD-23017-020-F3_V04 ABEBN=RKFZEEE 118
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&230-4F0

K33 RAE infout | &%
1da host input | BFEMEREME A W _EHEMNTISHEE, 1da AN F max(1,n) o
B device| in/ <type> % E A 1db *n B EH H, WM E uplo =
out MCBLAS_FILL MODE UPPER , M EMEBHN n*n N E=ZAZHS
BEE BN E=AED. R uplo=MCBLAS_FILL MODE_LOWER ,
MiEEBMN N * n N T=ABLEEEBNT=ABD., THE, DR
info/NFn, N BIEHEM B B Cholesky HEEFM=AEFUR LB
==
1db host input | BT 1AM ME B B _ AN SHE. 1db A~ T max (1,n) o
W device| output | EE A n OEHIHE, BAwESTEAANELEE, AIREEwW(1)
>= W(i+1) o
work devicel| in/ TE=(e], K/INA 1work BY <type> EkZH,
out
lwork | host input | work IR/, B sygvi_bufferSize R[],
info device| output | SR info = 0, RE(ERRS. R info = -1, RnB 1 1S |
HEHR (REEAR) o WR info = 1 (>0) , NIHEAE A B RAEIE
EW, B4 syevi (Hsygvi HAE) R,
B[R
MCSOLVER_STATUS_SUCCESS REIRFISER.
MCSOLVER_STATUS_NOT INITIALIZED | FEx#B%.
MCSOLVER_STATUS_INVALID_ VALUE FTETERHEEH (n<0 , ® lda<max(1,n) ,
& ldb<max(l,n) , B itype A& 1. 2 T 3,
& jobz A~ & MCSOLVER_EIG MODE_NOVECTOR
)4 MCSOLVER_EIG_MODE_VECTOR , 53
uplo A =2 MCBLAS_FILL MODE_LOWER I
MCBLAS_FILL MODE_UPPER ),
MCSOLVER_STATUS._ INTERNAL_ERROR AEFIRTERML,

2.4.3.19 mcsolverDn<t>syevjBatched()

T ERVARBEREL AT LA B B AP X FRREI A\

mcsolverStatus_t
mcsolverDnSsyevjBatched bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode_ t uplo,

int n,

const float *A,
int 1da,

const float *W,
int *1lwork,
syevjInfo_t params,
int batchSize

) ;

mcsolverStatus_t
mcsolverDnDsyevjBatched bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode t jobz,
mcblasFillMode_ t uplo,

int n,
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const double *A,
int 1da,

const double *W,
int *1lwork,
syevjInfo_ t params,
int batchSize

I

mcsolverStatus_t
mcsolverDnCheevijBatched bufferSize (
mcsolverDnHandle t handle,
mcsolverEigMode_ t jobz,
mcblasFillMode_t uplo,
int n,
const mcComplex *A,
int 1da,
const float *Ww,
int *lwork,
syevjInfo_t params,
int batchSize
)7

mcsolverStatus_t
mcsolverDnZheevjBatched_bufferSize (
mcsolverDnHandle_ t handle,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int n,
const mcDoubleComplex *A,
int 1da,
const double *W,
int *1lwork,
syevjInfo_ t params,
int batchSize
L ;

S FIEEEIM D BUEEE D3RR BRENUEE K.

mcsolverStatus_t
mcsolverDnSsyevjBatched (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
float *A,
int 1da,
float *W,
float *work,
int lwork,
int *info,
syevjInfo_ t params,
int batchSize

) ;

mcsolverStatus_t
mcsolverDnDsyevjBatched (
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mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,

double *A,

int 1da,

double *W,

double *work,

int lwork,

int *info,

syevjInfo_t params,

int batchSize

) ;

C BiEREM Z HEREDHI R TEREMNEEE K,

mcsolverStatus_t
mcsolverDnCheevjBatched (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
mcComplex *A,
int 1da,
float *W,
mcComplex *work,
int lwork,
int *info,
syevjInfo t params,
int batchSize
lj

mcsolverStatus_t
mcsolverDnZheevjBatched (
mcsolverDnHandle t handle,
mcsolverEigMode_t jobz,
mcblasFillMode_t uplo,
int n,
mcDoubleComplex *A,
int 1da,
double *W,
mcDoubleComplex *work,
int lwork,
int *info,
syevjInfo t params,
int batchSize
I

ZEREITE—RFINTE (BKE) BY nxn BERNHEENSERE,

HPAR—MnXnXWAKEME, QZ—nXnBEE,

syevjBatched X MEMERIT syev] #F. EERFIBEEMREGHERNA/Nn, HIESLNGINT
128

BRIV EFEFE, HAISHEERN 1da,, FAEENIARNAKE.
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2w LESA eS8 T EENRLE

BT AEMBRAERXEZIN, syeviBatched REAILURARE (BN HIRERIRF (RHF) SHHFE
BEHITHF, BiER# mcsolverDnXsyevjSetSortEig #ITIRE. WRBFPREZ NN/ NEFEITEM—
DNRIEFERIIT AR, NFHITHIFENEIR] LS B XL/ B FEAYSTIE

syevjBatched K #H T *F B o mcsolverDnXsyevjGetResidual 0
mcsolverDnXsyevjGetSweeps REIREFREMMITRNIEL T I, U LR REBERER
#B¥%1R[E] MCSOLVER_STATUS_NOT SUPPORTED ., FIFZEEERITERE,

BRFEEREABAS S work RN ITETE, RWASH lwork RRTIETIEIANA/N, FHERILLED
syevjBatched bufferSize () IR[E,

WH 2 info B — N K /N A batchSize B B ¥ # AH, W B XK #H & [0
MCSOLVER_STATUS_INVALID_VALUE , M — P HE infol0]l=-1 (NFE) ®xFE 118
IR (FEEa). B, MR infol[i]l = n+l, TR syeviBatched FAREMNANENRAER
IREUT RS T 5 1 MERE,

R jobz = MCSOLVER_EIG_MODE_VECTOR , MIB&ERIT—IIFERE,
API of syevjBatched

&% RfEF Infout | &X
handle host input mcsolverDN ZFE_E N XHI AR,
jobz host input | RIBEICREETERIERERMTERIENFIE

2 jobz = MCSOLVER_EIG_MODE_NOVECTOR : {XitE4F1E
{8; jobz =MCSOLVER_EIG MODE_VECTOR . iTE4FEEMIS
{Eﬁ%o

uplo host input | 878 A7 BT8R0 uplo =MCBLAS_FILL_MODE_LOWER
P FE A T =MAE4 uplo=MCBLAS FILL_MODE UPPER
D A E=AED,

n host input A TR (FH5E),

A device | in/out | <type> HE 1da * n * batchSize HEMNIHH, EF 1da
A Fmax(1,n) o WER uplo=MCBLAS_FILL_MODE_UPPER
, M WEIin *nWEZABPESEREANLE=ZA
8. IR uplo = MCBLAS_FILI, MODE_LOWER , Nl a5 B9
BN *nT=ZABLEEEHE2 N T=ZAH9. WIT
SEEEfS, WIS 50bz = MCSOLVER _EIG _MODE VECTOR , 3 H
info[j] =0, aj FEEEM Aj WIERFAERE, R jobz
=MCSOLVER_EIG_MODE_NOVECTOR , M a7 AN IEHHEER,

lda host input NSERE, ATEMEER A N4,

W device | output | — T EE RN n*batchSize LR RAH, EERAFKIEHFIR
FFEfE T XEFE A5 RURHE(E,

work device | in/out | <type> LEZIE], K/NA 1work BIEEE,

lwork host input work BJK/\, H syeviBatched _bufferSizeiR[H],

info device | output | — N %& B H batchSize W B W H H, W E & [0 |
MCSOLVER_STATUS_INVALID VALUE , M info[0] =

-1 UhVFE) RERB 1 1MEHEBIR (RFEEQOW) . &N, 0
Rinfolil = 0, MRTIRIEKIN. WR infoli]l = n+1,
NMIBRELTENBEMRRERITET, syevijBatched KU

ST B 1 NMERE,
params host in/out | IEE7A Jacobi B2EBMEME,
batchSize| host input BENEE,

EBERZE
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MCSOLVER_STATUS_SUCCESS

BRIEIRFI TR

MCSOLVER_STATUS_NOT_INITIALIZED

FeRATIE Ko

MCSOLVER_STATUS_INVALID_VALUE

FTERNESHRELTR (<0 , F lda<max(1,n) ,
8 jobz A = MCSOLVER_EIG MODE_NOVECTOR
57 MCSOLVER_EIG_MODE_VECTOR , 517
uplo A& 2 MCBLAS FILI, MODE LOWER B{
MCBLAS_FILL_MODE UPPER), B{batchSize<0,

MCSOLVER_STATUS_INTERNAL_ ERROR

REBIRIER K

2.4.4 ATEIERRIIEE (64-bit API)

5748 mcsolverDN BY 64 ik 14 k728 APl, €3E Cholesky 22fi#. FRZ7D ETETEN LU 2 f#

N QR &,

2.4.4.1 mcsolverDnXpotrf()

T ERYARBHER AT LU B R BT Be R A X K]

mcsolverStatus_t
mcsolverDnXpotrf bufferSize (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcblasFillMode t uplo,
int64_t n,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
macaDataType computeType,

size t *workspaceInBytesOnDevice,

size_ t *workspaceInBytesOnHost)

(EES I

mcsolverStatus_t
mcsolverDnXpotrf (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcblasFillMode_t uplo,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
macaDataType computeType,
void *bufferOnDevice,

size t workspaceInBytesOnDevice,

void *bufferOnHost,

size t workspaceInBytesOnHost,

int *info )

@A AP RO REARIFIEE]FER Cholesky 73,
AR M nxn [BRFHENR, RETHEBOHLFBRAEEN. WMASE uplo IERER EUEFEEFEAIH

—&k5y, HtEomsFAE,
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MRMASE uplo I MCBLAS_FILL_MODE_LOWER , XA A O TF=MAE5, FHHET=M Cholesky
HF L &,

A=LxLY

MRMASE uplo I MCBLAS_FILL_MODE_UPPER , {AbEE A M L=/, FH L=/ Cholesky
HF v &,

A=U" U

AR ANITIRERBASE buf feronDevice Ml buf ferOnHost IBMAMNIEFEMEN TEZ B, WIABEK
workspaceInBytesOnDevice (LM workspaceInBytesOnHost) BIRE (F1FEN) TETENFT
K, #FBHHB mesolverDnXpotrf_bufferSize () IR[E,

g0R Cholesky ZARRN, Bl A WEHMBAREERN, HEFNT L RN UuNWATEFAEELY, BHSHK
info 5 A WEHBABEER,

MRHHBE info=-1 (NF0), N i MEHBEIRN (FESTW).
B#l, mcsolverDnXpotrf (XZFIANE £,
mcsolverDnXpotrf ZFHE LR

[ mcsolver_ALG_0 or NULL | BRIAEDE |

API of potrf
K% RE Infout | EX
handle host input | mcsolverDN ELETXBEM,
params host input B mcsolverDnSetAdvOptions RENTE
B RILEIE,
uplo host input | JEiEbE A N FFED X EF LD ESHEF |
filf, B—EBRERW5IH.
n host input | XBFF A BUTTERFNFIER.
dataTypea host in A A EIERE]
A device| in/ BE 1da * n RN, HEF 1da ™MF
out max(1l,n) o
1da host input | BT EHEEE AN _ERENGSHEEK
e
computeType host in TTEREIERE
bufferOnDevice device| in/ BEIEZTE, REA void. K/NA
out workspaceInBytesOnDevice FTHH
4,
workspaceInBytesOnDevice | host input B mcsolverDnXpotrf bufferSize iR
[BlfY buf feronDevice FET KR/
bufferoOnHost host in/ FNIETE, XHEA void. K/NhA
out workspaceInBytesOnHost FHIRERE,
workspaceInBytesOnHost host input A mcsolverDnXpotrf bufferSize iR
[El# buf feronHost BIFET K/,
info device| output | #1E info = 0, W Cholesky 73 #&R I, a0
Rinfo = -i, KRB 1 TEHER (R
@-?éﬁ*ﬁ) o yﬂ% info = 1i ) [)—I\Uj(d\?g i
HEISFHERZEEN,

B APl ERFARBAIRE, dataTyper EXEF A FIEIERE, computeType BIREMITE LR,
mcsolverDnXpotrf (NZFLUTOEMAES,

SEREMTR RN ERAS
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DataTypeA | ComputeType | Meaning
MACA R 32F | MACA R _32F SPOTRF
MACA_R_64F | MACA R 64F DPOTRF
MACA C 32F | MACA C 32F CPOTRF
MACA_C_64F | MACA_C_64F ZPOTRF
KE PN
MCSOLVER_STATUS_ SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FERiF{T#IE.
MCSOLVER_STATUS_ INVALID_VALUE EBESETH (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | NubREEXK,

2.4.4.2 mcsolverDnXpotrs()

mcsolverStatus_t
mcsolverDnXpotrs (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcblasFillMode t uplo,
int64_t n,
int64_t nrhs,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
macaDataType dataTypeB,
void *B,
int64_t 1db,
int *info)

XN REFRR T — S H 124,

Ax X =B
A— nxn [BRIFENE, EFEABAAPHZON, RET=ZAFPXL=ABIREREXN. BAS
M uplo FERKEFE AN —E 2, HEME2FRERAE,

AP Y%IELIEAR mcsolverDnxXpotr £ XTEERE A HITHEN 28,
« NRHABE uplo=MCBLAS_FILL_MODE_LOWER, A f& F=F Cholesky BF L XIWF A = L+ L7

o

« JNRBANBE uplo =MCBLAS_FILL_MODE_UPPER, A L= Cholesky AF USSR TF A = U7 U

o

ZARTERFAMHITHY, BNIERE x BEIE[E B EEHEENTISEE 1db, MRBHES Info = -1 ()
F=), WE i MSHREHIZN (FEE491WK). B, mcsolverDnxpotrs RXFRINE L,

mcsolverDnXpotrs ZiFHNEER

[ mcsolver ALG_0 or NULL | BRINEE |

API of potrs
K3 ATE Infout | X
handle host input | mcsolverDN E_ETFXBIAM,
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i Rz Infout | X
params host input =2 mcsolverDnSetAdvOptions H&%E’\J%%E’\J%WWO
uplo host input gﬁﬁMAWT¥%ﬁﬁi¥%ﬁ%§W§ﬁ,%—%ﬁi
5|,

n host input | ¥BF%F A BITEAITER.

nrhs host input | FBFF x #1 B 951K,

dataTypea host in A A EIEREL,

A device| input | EE R 1da * n BERAH, HEP 1da A Fmax (1, n) o
B A AT UR T =AFH cholesky BF L S E=AFH
Cholesky ElF U,

1da host input | BAT1ZMEREE A N_HRANRISERE X/

dataTypeB host in 4 B IEIEREL,

B devicel| in/ HEAN 1db * nrhs BFAE, EF 1db AV Fmax (1, n)

out oEf’EﬁEﬁ)\, e B REMIERE, fENmL, %A B SR

=8

info device| output| IR info = 0, W Cholesky 73 ##R%IN. AR info = -i
, "R 1 NEHEIR (REEaW).

B APl EFMARIAEE, dataTyper B A BIEIEXE, dataTypeB B B BUFUIERE,
mcsolverDnXpotrs XZHRFLT 4 #4E S,

SRR R ARNAENAS

dataTypeA | dataTypeB | Meaning
MACA R 32F | MACA_R_32F | SPOTRS
MACA_R_64F | MACA R _64F | DPOTRS
MACA C 32F | MACA_C_32F | CPOTRS
MACA_C_64F | MACA C_64F | ZPOTRS
KE PN
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS_NOT INITIALIZED | FERiF(T#I8ET.
MCSOLVER_STATUS_ INVALID VALUE RS HILK (n<0 T [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR | NEMEEEXK,

2.4.4.3 mcsolverDnXgetrf()

LA A Bh R L RT LA B D Bo R R X PR B R /)N

mcsolverStatus_t mcsolverDnXgetrf bufferSize(
mcsolverDnHandle t handle,
mcsolverDnParams_t params,

int64_t m,
int64_t n,

macaDataType dataTypeA,
const void *A,

int64_t 1da,

macabDataType computeType,
size t *workspaceInBytesOnDevice,
size t *workspaceInBytesOnHost)

AT K
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mcsolverStatus_t
mcsolverDnXgetrf (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
int64_t m,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
int64_t *ipiv,
macaDataType computeType,
void *bufferOnDevice,
size_t workspaceInBytesOnDevice,
void *bufferOnHost,
size_t workspaceInBytesOnHost,
int *info )

TE— mxn FBFEM LU 982,
P+xA=LxU
Hip A 2— P mxn E6fE, p 2—1NEWEMNE, L2— N EEBRUNAKXNT=A%EE, v— L=/
%60%, EREA APl EOBTIHE,
MR LU 9RE, BN EREA (U) BFEH, BB info=1i ®RRU(1,1)=0,
MREMHBE Info = -1 (MFH), NE i MEHERIZN (FRESAWH),
MR ipiv AT, BRHITETRM, DRERN A=L U, XMOBAEERELRRTE,
Tit LU DR TR, MBS ipivEBE8 T EaXBMIRE, 8 11755 ipiv (1) T#H1TT M,

BAFPFY%ITUREBEBASE buf feronDevice M buf ferOnHost IEMAMNIEEMEN TEEE,. WIASE
workspaceInBytesOnDevice (#workspaceInBytesOnHost ) 2i&&E (FEN) TEZEIMNFE
TR, HBERILUEIE mecsolverDnXgetrf bufferSize () iR[E,

AP LEEEA ncsolverDnXgetrf fl mecsolverDnGetrs EK5E &K AEER
B Fi, mcsolverDnXgetrf X HF WM M B . EEZ B ET R XL, AP L AAEB

mcsolverDnSetAdvOptions o

mcsolverDnXgetrf XiFA9E %

MCSOLVER_ALG_0 or NULL | BIAEE, BRANEE, BE—1EA n*n N2 ITEZTEL
MCSOLVER_ALG_1 BEGL,

mcsolverDnXgetrf bufferSize 0 mcsolverDnXgetrf B"J’%%&W?@

API of mcsolverDnXgetrf

K3 Rz Infout | X

handle host input | mcsolverDN EETXBEM,

params host input | HmcsolverDnSetAdvOptions RERE
BERILEIE,

m host input | XBF%F A 17

n host input | XEF%F a B95ER,

dataTypeA host in A A OEFIEREL,

A device| in/ <type> HEF 1da * n A, EF 1da

out AN Fmax (1, m)o

1da host input | BFEREERE AN ZHTEANG S4EE

No

T k%
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K3 Rz Infout | X
ipiv devicel| output| K/PZE DA min(m, n) WEH, BETE
TT&5l.
computeType host in TTEREIEEE,
bufferOnDevice device| in/ BEIFEZTE, REHA void. K/NA
out workspaceInBytesOnDevice ?Fﬁﬂ@%&
4,
workspaceInBytesOnDevice | host input A mcsolverDnXpotrf bufferSize IR
[BIBY buf feronDevice FET K/,
bufferOnHost host in/ FNIETE, XHEA void. K/NhA
out workspaceInBytesOnHost FTIRVERAE,
workspaceInBytesOnHost host input A mcsolverDnXpotrf_bufferSize iR
[El#Y buf feronHost BFIFET K/,
info device| output | #1E info = 0, N Cholesky 73R, &0
Rinfo = -i, ®AF i PBYHEIRZ (R
BEAM) o R info = i, Wu(i, i)
=0 o

BA AP ERMAREAIER, dataTyper 2iEFF A BIEHIERE, computeType BIREITE LA,

mcsolverDnXgetrf (NZHFLUT 4 HES,
BRI RN ENAS

DataTypeA | ComputeType | Meaning

MACA R_32F | MACA_R_32F SGETRF

MACA R_64F | MACA_R_64F DGETRF

MACA_C_32F | MACA_C_32F CGETRF

MACA C_64F | MACA_C_6AF ZGETRF
& P
MCSOLVER_STATUS_SUCCESS IR,
MCSOLVER_STATUS_NOT_ INITIALIZED | EFRETHIEK.
MCSOLVER_STATUS_INVALID VALUE EEAEHTR (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS_INTERNAL_ERROR BEEEEIE

2.4.4.4 mcsolverDnXgetrs()

mcsolverStatus_t
mcsolverDnXgetrs (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcblasOperation t trans,
int64_t n,
int64_t nrhs,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
const int64_t *ipiv,
macaDataType dataTypeB,
void *B,
int64_t 1db,
int *info )
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XPNRERRT —HABEZ N EMNmMNEE S E4

op(A)* X =B
Hha B2— M nxn 5B6fF, HBEET mcsolverDnxgetrf #1TT LU 9%, BlAMNT=AIFP=Z2L,
=fA%n (BEXNATE) fU. BEFERBEA AP EZOM nxnrhs HINFERE,

5@)\%%& ipiv = mcsolverDnXgetrf E"J?@tﬂéﬁ%o E@@T%?Xa‘?ﬁiﬁ”ﬁ%i_ﬁﬁiﬁmzm%%lo
MRBHBE Info = -1 (MFE) , WFHE i MSHEBHEEN FEEAW . BRAUES
mcsolverDnXgetrf 0 mcsolverDnXgetrs RSER IR EESR, Eﬁ'ﬁ, mcsolverDnXgetrs %%

BN,
mcsolverDnXpotrs ZiFHEER

[ mcsolver_ALG_0 or NULL | BRIANEDE

mcsolverDnXgetrss BEIANSETGIER:

K3 RE In/out aX

handle host input mcsolverDN E_E XA a1,

params host input B mcsolverDnSetAdvOptions KENEEN
ZEK,

trans host input B op(A) RANWERAFFTEEES (HEip) |
®E,

n host input 5EFE A FUTTERAN T3,

nrhs host input almmpEE,

dataTypea host in #HH A FOTIERED

A device input BEN 1da » n WEH, Eh 1aa F/NF
max (1, n)o.# A TUET=AAM cholesky
HF L 5 L=/ Cholesky B+ U,

1da host input BT ZEER 2 N _HHRANRISEE X/

ipiv device | input ANEDR o BBE, B&FTHRS.

dataTypeB host in R4 B FYEIEREL,

B device | output <type> ZEE N 1db * nrhs FEAH, EF 1db
AN Fmax(1,n) o

1db host input BT ZMEER s N _%ZHREN H'J\:'_-éﬁj(d\

info device | output MR info = 0, BEHKIN, MR info = -i,
M 1 MEHEIR (FEFTW)

BA AP ERMAREAIER, dataTyper 25 A EHIERE, computeType BIR{ERNITELE
mcsolverDnXgetrs (NEZF LU TFOEMAES

SRR R ARNARES

DataTypeA | ComputeType | Meaning
MACA_R_32F | MACA_R_32F SGETRF
MACA_R_64F | MACA_R_64F DGETRF
MACA_C_32F | MACA_C_32F CGETRF
MACA_C_64F | MACA_C_64F ZGETRF

& P
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER_STATUS_NOT_INITIALIZED | PEkR#iG.

MCSOLVER_STATUS_INVALID_VALUE

EERNEETR (n<0 % [da<max(1,n)).

MCSOLVER_STATUS_INTERNAL ERROR

REEIEIS
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2.4.4.5 mcsolverDnXgeqrf()

T ERYARBER AT LA B BRI TR Bo R XK

mcsolverStatus_t

mcsolverDnXgegrf_ bufferSize (
mcsolverDnHandle_t handle,
mcsolverDnParams_t params,
int64_t m,
int64_t n,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
macaDataType dataTypeTau,
const void *tau,
macaDataType computeType,
size t *workspaceInBytesOnDevice,
size_t *workspaceInBytesOnHost)

(LS

mcsolverStatus_t mcsolverDnXgegrf (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
int64_t m,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
macaDataType dataTypeTau,
void *tau,
macaDataType computeType,
void *bufferOnDevice,
size t workspaceInBytesOnDevice,
void *bufferOnHost,
size t workspaceInBytesOnHost,
int *info )

THE— mxn 5B[FER QR &,
A=Qx*R

EEP A ZEE_/l\ mxn %EBE: Q ﬂEE_/l\ mxn %EBE; R %_ﬁ{ﬁﬁﬁﬁﬁﬁ API %DE’}] nxn J:E%%EIZEO

AR AITUREBRAS M bufferonDevice and buf feronHost FEMNEEMEN TIE=(E, MAS
# workspaceInBytesOnDevice (Ml workspaceInBytesOnHost) =21&% (F1EH) TIE=iEW
FTHA/)N, EBHmesolverDnXgeqrf _bufferSize () iR[E,

MR WEERT ANLE=/AKY, SENATE.

56PE o FEIRHBTE R, ME—ZF5IM Householder AEEFMEE AW T =A%, {Ki% Householder
AEMFEETTEN], BAtEESH Tav B8 THEHREF 7. 1R v 2RIEH Householder M=,
a B85 r XNAIEFA Householder @&, AEUTXER:

I—2xvxv? =T —71xqxq

MREMHEBE Info = -1 UNFE), NE 1 MEHEHEIZN (FEEAW). Bal, mcsolverDnXgegrf
QAL FHINE L,

mcsolverDnXgeqgrf_bufferSize M mesolverDnXgeqrf BIMINSEFIR:
API of geqrf

CSRD-23017-020-F3_V04 ABEEEN=LEEER 130



mcSOLVER APl &%

=1

KE: RE Infout [ X

handle host input mcsolverDN ZE_ETFX B,

params host input B mcsolverDnSetAdvOptions REER
= BB,

m host input 5% A BITTER,

n host input %61 A B95IER,

dataTypeA host in TH A IOERGEEEL,

A device | in/out | EEHN 1da * n NEAH, HEF 1da ™
Fmax (1, m)o

1da host input BTG A N _ERENRSEE KX |
o

TAU device | output HEZ DA min (n,n) BEKHE,

computeType host in T ERETIEEEL,

bufferOnDevice device | in/out REIEZTE, XE A void. KA
workspaceInBytesOnDevice ? "-|'—_|" By
A,

workspaceInBytesOnDevice | host input B mcsolverDnXpotrf_ bufferSize
IR[EIA buf feronDevice BIFETI KR/

bufferOnHost host in/out | ENMIETE, XE A void. KNA
workspaceInBytesOnHost FHHH
éﬂc

workspaceInBytesOnHost host input B mcsolverDnXpotrf bufferSize
IR[E]MY buf feronHost BIFET K/,

info device | output | AR info = 0, N Cholesky 7 #&RkI,
MR info = -i, RTE i MEHEIR
(REFERIR) o

mcsolverDnXgetrs ZiFME LR

[ mcsolver_ALG_0 Or NULL | RRIAFDZ |

BA AP ERMAREAIER, dataTyper 2EME A BIEIERE, computeType BIRENITELRE,

mcsolverDnXgeqrf {EHFUTHEMAS,
SRR RN ENAS

DataTypeA | ComputeType | Meaning
MACA_R_32F | MACA_R_32F SGETRF
MACA R_64F | MACA_R_64F DGETRF
MACA_C_32F | MACA_C_32F CGETRF
MACA_C_64F | MACA_C_64F ZGETRF

[T aX
MCSOLVER_STATUS. SUCCESS R I,
MCSOLVER_STATUS_NOT_INITIALIZED | PEkR#iGH.

MCSOLVER_STATUS_INVALID_ VALUE

EEAEETITR (n<0 5% [da<max(1,n)).

MCSOLVER_STATUS_INTERNAL_ ERROR

REEIEIS

2.4.4.6 mcsolverDnXsytrs()

T ERVARBIREL AT LA B B A X FRREIA )
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mcsolverStatus_t

mcsolverDnXsytrs_ bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int64_t n,
int64_t nrhs,
macaDataType dataTypeA,
const void *A,
int64_t 1lda,
const int64_t *ipiv,
macaDataType dataTypeB,
void *B,
int64_t 1db,
size t *workspaceInBytesOnDevice,
size_ t *workspaceInBytesOnHost) ;

(LS (I

mcsolverStatus_t mcsolverAPI mcsolverDnXsytrs (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
int64_t n,
int64_t nrhs,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
const int64_t *ipiv,
macaDataType dataTypeB,
void *B,
int64_t 1db,
void *bufferOnDevice,
size t workspaceInBytesOnDevice,
void *bufferOnHost,
size_ t workspaceInBytesOnHost,
int *info) ;

fEFRERA AP EOMBRE T 5124,

A@/E\T mcsolverDnXsytrf () E"]ﬁﬁgéﬁ ) RE‘FE%E‘BﬁEEJ:E%%BﬁxEEﬁ%‘XE'\J, E\:@.gﬁﬁ'f%
BARZ,

WMNRHNSE uplo }J MCBLAS_FILI, MODE_LOWER , MEAXSENATHEMENT:
A=LxDxL"

WMRIMASE uplo N MCBLAS_FILL _MODE UPPER , MERDBRHNATZMEUNT:
A=UxDxUT

AP HERMH mcsolverdnxsytrf () R ETERS, UKRBHB NS bufferonbevice
M bufferOntost FEMMIEHFMEN T EZT 8, Hi N2 # workspaceInBytesOnDevice
M workspaceInBytesOnHost = R &M E N T ET B BN F H K/, € A
mcsolverDnXsytrs_bufferSize () iR[E],

MRREB Info = -1 (NFF), WE i MESUERRIRN (FEETWR) . BA API ERMHAREDN
KB, dataTyper BIEME A BIEIELRRE, computeType BIREMITEHEERY, mcsolverDnXsytrs X
ST OMAS,

mcsolverDnXsytrs_bufferSize Pl mcsolverDnXsytrs BN SEGIR:
API of sytrs
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K3 Rz Infout | X

handle host input mcsolverDN E_ETFXB a1,

uplo host input EBEEEEEAN T =ALXeE=f. &
—EB R B 5 Ao

n host input 56 % A B95ER,

nrhs host input AMmEEE.

dataTypeA host in EH A BOERIEZREL,

A device | in/out | #EE RN 1da * n BIEAH, HF 1da ™)
Fmax (1, m)o

1da host input BAFEEREE A N B ENSEE KX
o

ipiv device | input KNEDRAnBERE, B88FTHRl

dataTypeB host in I4H B FOERIEZREL,

B device | in/out | #EE AN 1db * nrhs BEEH, EF 1ab F~
/NFmax (1,nrhs) o

1db host input BFEEEE s N AN SEE X
o

bufferOnDevice device | in/out | K LETE, XEH void. KA
workspaceInBytesOnDevice ? "-|'—_|" =D
4R,

workspaceInBytesOnDevice | host input B mcsolverDnXpotrf bufferSize
iR[EIA buf feronDevice BIFETI AR/,

bufferOnHost host in/out | EMIETE, EEA void. K/NA
workspaceInBytesOnHost FHAE
éﬂo

workspaceInBytesOnHost host input B mcsolverDnXpotrf bufferSize
R[EIA buf feronHost BIFETI A/,

info device | output | AR info = 0, M Cholesky 7 #&RkI,
MR info = -1, RTH 1 MEHEIR
(FEFERIR) o

B APl EFRMARIER: dataTyper SIEFME A FUEIELE!, dataTypeB B A FIEUIERE,
mcsolverDnXsytrs ISEFLUTEMAES:

SEREMT R RN ERAS

DataTypeA | DataTypeB | Meaning
MACA_R_32F | MACA_R_32F | SSYTRS
MACA_R_64F | MACA_R_64F | DSYTRS
MACA_C_32F | MACA_C_32F | CSYTRS
MACA_C_64F | MACA_C_64F | ZSYTRS

BEIRE
[ET PV
MCSOLVER_STATUS_SUCCESS IR,
MCSOLVER_STATUS_NOT INITIALIZED | PEk#IIatt.
MCSOLVER_STATUS_INVALID_ VALUE EEAESETR (n<0 5% [da<max(1,n)).
MCSOLVER_STATUS INTERNAL_ ERROR | NEMZEERK,

2.4.4.7 mcsolverDnXtrtri()

TERERBI R A LUt BB D B & A K/
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mcsolverStatus_t
mcsolverDnXtrtri_bufferSize (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
mcblasDiagType_t diag,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
size_t *workspaceInBytesOnDevice,
size_t *workspaceInBytesOnHost) ;

TEBBIE:

mcsolverStatus_t

mcsolverDnXtrtri (
mcsolverDnHandle t handle,
mcblasFillMode_t uplo,
mcblasDiagType_t diag,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
void *bufferOnDevice,
size_t workspaceInBytesOnDevice,
void *bufferOnHost,
size_t workspaceInBytesOnHost,
int *info) ;

fEFEAN APl O E = AT,

AR— P nxn N=A%KEMR, RET=ZAXL=ABIEZENE HWASK uplo RNEREMERE
o RBFREEERNEME D AE,

WMRMANEE uplo B MCBLAS FILL MODE_LOWER, MEME A MWT=A%5, HEEHBMANT=A
pesyistie=n

MRHASH uplo B MCBLAS_FILL_MODE_UPPER, NMRWIE A W E=FAZD, HBESHEA L=
AU B FE,

BREERMHGEMENITETE, XETEHRBASE buf feronbevice fl bufferonHost $EH,
HMINZ ] workspaceInBytesOnDevice M workspaceInBytesOnHost I &MEN TIET IR
FHAN, EfIH mcsolverDnXtrtri bufferSize () R[E,

WMNREFERFELRK, MBS info = 1 ®RKRA(L,1) = 0,
WMRBMEHB info = -1 ((MFE), WE i MSHEIR (FEEDW).

mcsolverDnXtrtri_ bufferSize M mesolverDnxtrtri NBIASEHFIRIOT:

API of trtri
K3 R Infout | X
handle host input mcsolverDN FER ETFX AR,
uplo host input EHEREE AN T A=A, 7
—&527&E51 A,
diag host input BENBAXTAZER,
n host input 5EPE A B9TTERANGIER,
dataTypeA host in H A BRIEEE,

oA
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i Rz Infout | X
A device | in/out | #EEH 1da * n BVEEH, E 13a AN
Fmax(1,n) o
1da host input BT EERERE , N _#RHSEE,
bufferOnDevice device | in/out | R&LIEZIE, MU void REMNBRART,

A/ workspaceInBytesOnDevice
.
F+Tlo

workspaceInBytesOnDevice | host

input bufferonDevice B9 F 1 K/, H
mcsolverDnXtrtri bufferSize iR

[,

bufferOnHost host

in/out | EMIEZTIE, M void REHEEAR
N KNR workspacelInBytesOnHost
Fo

workspaceInBytesOnHost host

input bufferOnHost M F T K /\, HH
mcsolverDnXtrtri_bufferSize

R [El,

info device

output | SR info = 0, FNBFEIIPERK. a1
Rinfo = -i, "TH i MBHEIER (R
BEAW). WR info = i, A(i,i) =
0o

ARk

DataTypeA Meaning

MACA_R_32F | STRTRI

MACA_R_64F | DTRTRI

MACA_C_32F | CTRTRI

MACA_C_64F | ZTRTRI

BERE
MCSOLVER STATUS_ SUCCESS BIERRIhTE Ko
MCSOLVER_STATUS_NOT_INITIALIZED | FEARBFITET.
MCSOLVER_STATUS_NOT SUPPORTED AR EFRHRIERE,

MCSOLVER_STATUS_INVALID_ VALUE

FENSBILR (n<0 H 1da<max (1,n) )o

MCSOLVER_STATUS_INTERNAL_ERROR

RERIRER K

2.4.5 ABIFEERRBEE (64 i API)

KT8 mcsolverDN BUSFAEE KRR API, BIEXNTALF SVD,

2.4.5.1 mcsolverDnXgesvd()

TEAERBI R A LUt BB D BCE A KK/

mcsolverStatus_t
mcsolverDnXgesvd bufferSize (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
signed char jobu,
signed char jobvt,
int64_t m,
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int64_t n,

macaDataType dataTypeA,

const void *A,

int64_t 1da,

macaDataType dataTypesS,

const void *§S,

macaDataType dataTypelU,

const void *U,

int64_t 1du,

macaDataType dataTypeVT,

const void *VT,

int64_t 1dvt,

macaDataType computeType,
size_ t *workspaceInBytesOnDevice,
size_t *workspaceInBytesOnHost)

IRz T :

mcsolverStatus_t

mcsolverDnXgesvd (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
signed char jobu,
signed char jobvt,
int64_t m,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
macaDataType dataTypesS,
void *S,
macaDataType dataTypeU,
void *U,
int64_t 1du,
macaDataType dataTypeVT,
void *VT,
int64_t 1dvt,
macaDataType computeType,
void *bufferOnDevice,
size t workspaceInBytesOnDevice,
void *bufferOnHost,
size_ t workspaceInBytesOnHost,
int *info)

LEEREITHE mxn FBME A W REDHE (SVD) URNNNEZZN/HETREE. SVD NEEUNT
A=Ux2xVH

Hef, ¥ Z— " mxn B9, BT Hnin (m,n) MRATERIN, HRTEHNZT; 02— o BELE
B, vR— 1 nxn BVEREM, ¥ HNATREEN ANEGRE; ElERBEAERE, HEREFEREL, B
B uMv BB nin (m,n) PIRMEMR A WNEFREENATRAR,

BRATURHEBABASH bufferonDevice and buf ferOnHost FEMBNEEMEN TIEZT(E, MAS
# workspaceInBytesOnDevice (#lworkspaceInBytesOnHost ) =i&t (FEN) TIEZEH
FHAN, FLUEE mcsolverbDnXgesvd _bufferSize () iR[E,

MREHBE Info = -1 UNFE), NEF i MEBHREIRN (FEE59MW). IR bdsar RUWEL, info
BE T HEINT AT AN Z DN EX ALRWEINE, BHI, mcsolverdDnxgesvd REZIFERINE X,
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mcsolverDnXpotrs Z#FHE LR

[ mcsolver_ALG_0 or NULL | BRIAEDE |

&1 gesvda EFm>=n,

#FiE2: ZHERENZ VH, MAE V.

mcsolverDnXgesvd _bufferSize M mesolverDnxgesvd BNEINSETIR:
API of mcsolverDnXgesvd

K30 R Infout | X
handle host input mcsolverDN ER_E T XA,
params host input B mcsolverDnSetAdvOptions EKE |
(S Bt B2 BV4E 1A,
jobu host input EBEITERENE v NEEfe 265 YR

A ABY, REIERE U BIFFE m 5, F6E
E3E U H, (BN SH, IREI%ERE U BYAT]
min(m,n) 7 (BIEFTRMEE), FEEEHA
U A, B9 O BY, $§%EF% U BYAT min(m,n)
5 (BPEEFRAE) BEIHRAAT., &
AN B, RITHEER UNEAS (BI&EE
EHFRMEE),

jobvt host input FEEITERERE VT N2 EFat a8 2 A& :
B ABY, REIZERE VT BIFRE n 17, 7
ETEXLLA VT R, B S BY, IR[EIXERE VT
B9E min(m,n) 17 (BIAEZEAE), FiE
EEEE VT 1, B4 O B, SEIERE VT B
gimin(m,n) 1T (BNAFERE) BT
HAR, BANB, RTEREEVTH
E1T BNREEFEREEE).

m host input 6% A BT8R

n host input 5EFE A FUFIER,

dataTypeA host input HAH » FBIRERE,

A device | in/out | EE R 1da * n WA, HF 1da ~)
Fmax(1,m) » FIRHE, A WARRH
BT

1da host input AT B o N EH S4EE,

dataTypeSs host input T s BRIEERE,

S device | output | EE A min (m,n) NELHKFAH, ANFE
BB s (i) >= s(i+1) NIRFHR.

dataTypeU host input T v BRIEEE,

U device | output | EEHN 1du * m A, EF 19u &~
Fmax (1,m)e UBEKRNA mxm WEE
FEu.

1du host input BT EMEER v I —ERAEa SHEE,

dataTypeVT host input A v BBIESREL,

VT device | output | #EE A 1dvt * n HEHE, Ef 1ave &
NFmax(1,n) o VI BERNA nxn B9
BEREFE VT,

1dvt host input | BT EER vt N _ AR SRR, |

computeType host input ITEANEIEREL,

bufferOnDevice device | in/out | R&LIETIE, Mvoid REMBRART,
KNA workspaceInBytesOnDevice
FTo

T k5
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K3 A Infout | §X

workspaceInBytesOnDevice | host input bufferOnDevice B F T K /N, H
mcsolverDnXpotrf bufferSize R
[sl,

bufferoOnHost host in/out | EMLTETME, M void REMNBHAR
N jvhfgworkspaceInBytesOnHost
F1

workspaceInBytesOnHost host input bufferOnHost B F T K /N, HH
mcsolverDnXpotrf bufferSize
i&.@o

info device | output | IR info = 0, RNIETERKLN. WHR
info = -i, ®"TE i MEHER (FE
SR, WER info > 0, info RRK
W Sg R FRIFRIE I XT A L TURTEE X A L K
o

WA API E=MAREER, dataTyper % o HEIBEER, dataTypes BEEE s HHIBEAR,
dataTypeU =M v MEIESEE!, dataTypevT M vr BT, computeType 2R EN
HEEE, mcsolverDnXgesvd NZIFUTFEMAS,

BIBARMITEARNENAS
DataTypeA | ComputeType | Meaning
MACA_R_32F | MACA_R_32F SGETRF
MACA_R 64F | MACA R_64F DGETRF
MACA_C_32F | MACA_C_32F CGETRF
MACA_C_G64F | MACA C_64F ZGETRF
& a&X
MCSOLVER_STATUS_SUCCESS BRI,
MCSOLVER STATUS NOT INITIALIZED | PEkMiAtt.

MCSOLVER_STATUS_INVALID_ VALUE

EENBEILK (n<0 5 [da<max(L,n)).

MCSOLVER_STATUS_INTERNAL_ERROR

NEBRIER K,

2.4.5.2 mcsolverDnXgesvdp()

T ERARBNER LA LA B BBV TR D BRI R

mcsolverStatus_t

mcsolverDnXgesvdp bufferSize (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcsolverEigMode_t jobz,

int econ,
int64_t m,
int64_t n,

macaDataType dataTypeA,

const void *A,
int64_t 1da,

macaDataType dataTypeS,

const void *S,

macaDataType dataTypeU,

const void *U,
int64_t 1du,
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macaDataType dataTypeV,

const void *V,

int64_t 1dv,

macaDataType computeType,

size_t *workspaceInBytesOnDevice,
size_t *workspaceInBytesOnHost)

TEBBIE:

mcsolverStatus_t
mcsolverDnXgesvdp (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcsolverEigMode t jobz,
int econ,
int64_t m,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
macaDataType dataTypeS,
void *S,
macaDataType dataTypeU,
void *U,
int64_t 1du,
macaDataType dataTypeV,
void *V,
int64_t 1dv,
macaDataType computeType,
void *bufferOnDevice,
size_t workspaceInBytesOnDevice,
void *bufferOnHost,
size_t workspaceInBytesOnHost,
int *d_info,
double *h_err sigma)

HEEREITE mxn R80%F A BUBTREDHE (SVD) UKRNNMEHFM/SEEFMRE. SVDWEEMT:

A=UxnxVH
Hb Y 2— 1P mxn 5B, BRTHE min (m,n) MATERI, ERTRINAE, v — mxm BWEFERE,
vV—Mnxn B, WAL TER A NTRE; SIERHIENE, HLURFRE, vl v
Bimin (m,n) IR A NEZTERAENATRAE,

mcsolverDnXgesvdp 458 [14] RIS #2F] mesolverDnxXsyevd EiHE SVD, BEEETF QR BiE
B mcsolverDnxgesvd B, AMUEE A NFEREZRAEH, [14] PFRRSBAIGELT EFRTEM
B, ATRRASZTRERESHRR@, FITHRINT —NNEsh, FiRkoEEEBSEIERIESR.
Rt F S ENEESSEIXMISIBEM, WES$ h err sigma TR 7TXMLEIRIA/N. #EAIEIR,
h err sigma RERT SVD HI¥EE,

BREERMGEMENITETE, XETEHRBMASH buf feronbevice Ml bufferonHost 5,
HMIANEH workspaceInBytesOnDevice (#lworkspaceInBytesOnHost ) =2ig&s%E (F1EH) T1E
FEINFEDT AN, B 1H mcsolverbnXgesvdp_buffersSize () iR[E],

MREMHEBSE info = -1 (NFE), NE i MEHEIR (REETW),
B#i, mcsolverDnXgesvdp (NZIFEINE L,
mcsolverDnXgesvdp ZISHHER
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[ MCSOLVER_ALG_0 Of NULL | FRIAEE, |

& 1: gesvdp B3%#F n>=n BIE R

&iF 2: ZHFERE v,

mcsolverDnXgesvdp_bufferSize Ml mesolverDnXgesvdp BBINBS R

API of mcsolverDnXgesvdp

K RE Infout [ X

handle host input mcsolverDN ZEB ETFX A,

params host input 81 mesolverDnSetAdvOptions BKEX
RS BRIV S (A, |

jobz host input BTEETBESRECERNITEZER
EHYET:
jobz =MCSOLVER_EIG_MODE_NOVECTOR|
UItEFRE,
jobz =MCSOLVER_EIG_MODE_VECTOR:
HESFRENTFRRE,

econ host input econ = 10y, FRAZFIE (economy
size) ITE U v,

m host input %6[E A B91TER,

n host input 5% A A9FIER,

dataTypeA host input HAH » FBIERE,

A device | in/out | EE RN 1da * n WA, EF 1da &~/
Fmax(1,m) » FIRHEY, A BIRBEH
AT

1da host input BT MR A N _EHRETI S4EE,

dataTypeSs host input T s BRIEERE,

S device | output | EE A min (m,n) LKA, ANFTE
BB s (1) >= s(i+l) NIFHRF,

dataTypeU host input H v BRIEEE,

U device | output | EERAN 1du * mBIRAE, EF 1du ™~NF
max (1,m) o UBEK/NAG mxm BEERE
Uo WNRR econ=1, {R[E UM min (m,
n) §|Jo

1du host input BT EMEER v N R S4EE,

dataTypeV host input EH v BRIEEE,

\% device | output | EEARN 1dv * n A, EF 1av ~NF
max (1,n) o VEERK/NA nxn BIEHERE
Vo YIR econ=1, SUR[E] v BYE] min (m,
n) 7;”0

1dv host input BT EMEER v N 4R S4EE,

computeType host input T EREIEEEL,

bufferOnDevice device | in/out | R&LIEZIE], M void RENHRAERT,
K/ workspaceInBytesOnDevice
FH.

workspaceInBytesOnDevice | host input bufferOnDevice M) F B A /\, H
mcsolverDnXpotrf bufferSize IR
=

bufferOnHost host in/out | EMLETME, M void REWNBHAR
s AN/ workspaceInBytesOnHost
FT,

workspaceInBytesOnHost host input bufferOnHost B F T K /\, HH

mcsolverDnXpotrf _bufferSize

&[],

oA
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i RE Infout | X
info device | output | 1R info = 0, TNIEERKI. WE
info = -i, ®RIE I PEHEIR (FE
EXLE)E
h err sigma host output | EIK/]N, Rnar a0 R ERTE,

WA APl ERMARAZEE, dataTyper 2% A WEIERE, dataTypes BAE s HEKIELE,
dataTypeU TR U BIEUIERE, dataTypeV TEME v FUEUESEEY, computeType EIRERNITEE
B, mcsolverDnXgesvdp (NZFUTHEUMHAES:

BIBARMITEARNENAS
DataTypeA | DataTypeS | DataTypeU | DataTypeV | ComputeType | Meaning
MACA_R_32F | MACA_R_32F | MACA R _32F | MACA R 32F | MACA_R_32F SGESVDP
MACA R _64F | MACA R _64F | MACA R _64F | MACA R _6AF | MACA R _64F DGESVDP
MACA_C_32F | MACA_R_32F | MACA_C_32F | MACA_C 32F | MACA_C_32F CGESVDP
MACA_C _64F | MACA R _64F | MACA C_64F | MACA C_6AF | MACA C_64F ZGESVDP
BERE
MCSOLVER_STATUS_ SUCCESS BERTN5E K.
MCSOLVER_STATUS_NOT_ INITIALIZED | EXRF(TWET.

MCSOLVER_STATUS_INVALID_ VALUE

FTERNERTN (m, n<0 8 lda<max(1l,m) 85X

ldu<max(l,m)Eﬁldv<max(l,n))o

MCSOLVER_STATUS_INTERNAL_ERROR

REEIESS

2.4.5.3 mcsolverDnXgesvdr()

T EBVAHB R AT LU BRI F D Be R A X K]

mcsolverStatus_t

mcsolverDnXgesvdr_ _bufferSize (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
signed char jobu,
signed char jobv,

int64_t
int64_t
int64_t
int64_t
int64_t

m,
n,
k,
b
niters,

macaDataType dataTypeA,

const void *A,
int64_t 1da,

macaDataType dataTypeSrand,

const void

*Srand,

macaDataType dataTypeUrand,
const void *Urand,

int64_t 1dUrand,

macaDataType dataTypeVrand,
const void *Vrand,

int64_t 1dvVrand,

macaDataType computeType,
size_t *workspaceInBytesOnDevice,
size t *workspaceInBytesOnHost )
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mcsolverStatus_t
mcsolverDnXgesvdr (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
signed char jobu,
signed char jobv,
int64_t m,
int64_t n,
int64_t k,
int64_t p,
int64_t niters,
macaDataType dataTypeA,
void *A,
int64_t 1da,
macaDataType dataTypeSrand,
void *Srand,
macaDataType dataTypeUrand,
void *Urand,
int64_t 1dUrand,
macaDataType dataTypeVrand,
void *Vrand,
int64_t 1dVrand,
macaDataType computeType,
void *bufferOnDevice,
size_ t workspaceInBytesOnDevice,
void *bufferOnHost,
size_t workspaceInBytesOnHost,
int *d_info)

ZEREITE—D mxn F8FF A BOEIAEL-K FRED R (k-SVD), URMENHNAETREEN/HETRAEE,
k-SVD 8] LARTA:

ApymUxXxVH

HE Y B—1 kxk BfE, BRTXNALTRINEANZT, v B— P mxk IERERE, vE— kxn IERFEM,
S HNRLTERR A ENGRE; EfR i?ﬂlﬁ#ﬁ, HUFEFERE, vl vEFIEER A BE kT
EFRRAENATZFRAE.

mcsolverDnXgesvdr SRILT [15] FRIERBIFEN /575 RITE k-SVD, WRHRE [15] PHERBE 4, N
USRS ENERNER, ncsolverDnXgesvdr BFRESHREMITE A B—/NEBO4FEE (B
k /N F min (m,n) ), LEEATFERFLEEIRANE L.

BEMBERURT A BUFIEEIE. ERX A niters . TRESE p UK p F5EME A EE 2 [EAILL
il AT RESH p REZSMERR I niters AIUFEFAERNIEMUER, EBRNBSIEMN
mcsolverDnXgesvdr BIIE{THIIE],

BNBIVERRRER, B IREIZENED 2k —BEKRASFHZHEBIBE, AJLUAE k M niters
BELRIF BT EE.

BREERMHEEMENITETE, XLETEIHBMASE bufferonDevice and buf feroOnHost &
Mo MMIANBE workspaceInBytesOnDevice (fl workspaceInBytesOnHost) 2i&& (F1EMN) T1E
FEPNFD AN, BfJH mecsolverDnXgesvdr buffersSize () IR[E],

MRAFEBH info = -1 (MFE), WE i MBHEE FEETW).
BH#il, mcsolverDnXgesvdr (NZHFEAIAE £,
mcsolverDnXgesvdr XiFHIEER

[ MCSOLVER_ALG_0 or NULL | BRIAE &, |
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#F7E 1: gesvdr 13 #F n>=m BIIE R
&iF 2: ZHFERE v
mcsolverDnXgesvdr _bufferSize 0 mcsolverDnXgesvdr RIS EER:

API of mcsolverDnXgesvdr

E3: RE Infout [ X
handle host input mcsolverDN ER _E X AR,
params host input #3d mcsolverDnSetAdvOptions BKIEX
WERE SR RIS R,
jobu host input | IEEITEIEME v IR IFEIET, & |

ASHE, BaikFWU (EFRAE) &
[EZIERA U o, BERNBY, RitEEA U
5 (BEHFREE).

jobv host input | IBEITEER v NEEHHIED, & |
ASHE, BRIk TRV (BEFAE) &
FIBAV R, EANB, FHEEEVIT

(EEFTERHEE)

m host input 5EFE A BT,

n host input 56[%E A B95ERG

k host input X fE A B9 k-SVD D RERNF, rank NTF
min (m,n) o

D host input TXF, FTERINAKNMNEA (kx + p) o
(k+p) /NMFmin(m,n)

niters host input B ERERRE.

dataTypea host input A A YEIERE,

A device | in/out | ZEE N 1da * n EkZH, EP 1da A~
Fmax(1,m) » FIREEY, A BIRBEH
BT

1lda host input BT EMEER A N 4R EaI S4EE,

dataTypeS host input T s BRIEEE,

S device | output | EE A min (m,n) NELEHRFAE, ANFE
BB s (i) >= s(i+1) BIRFEHF.

dataTypeU host input e v IEIEREL,

U device | output | EEAN 1du * mBIEHAE, EF 1du ~NF

max (1,m) o UBEKR/NA mxm WEERE U
o JNR jobu=s , fGR[E U AT min (m, n)

Hllo
1du host input BT BN v N EPEHRSEE,
dataTypeV host input EH v BRIEEE,
\% device | output | EEAN 1dv * n A, EF 1av ~NF

max (1,n) o VEEXR/NA nxn NBEHERK v
o WIR jobv=s , {URE] v BYAT min (m, n)
5,

1dv host input BT EMEER v N EHREa S4EE,
computeType host input HERFIEEE,

bufferOnDevice device | in/out | R\ LIEZIE, MU void RENRART,
KINA workspaceInBytesOnDevice
F1,

workspaceInBytesOnDevice | host input bufferOnDevice B F T K /\, H
mcsolverDnXgesvdr bufferSize iR

[8l,
bufferOnHost host in/out | EMIEZTIE, M void RERNEER
N KNA workspaceInBytesOnHost
F1,

T k%
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R240-4 LT

i RE Infout | X

workspaceInBytesOnHost host input bufferOnHost B F T KX /N, H
mcsolverDnXgesvdr bufferSize IR
[=l,

d info device | output | IR info = 0, RNIRTEALI. WHR
info = -i, RIHB I PEHEIR (FE
XL

WA APl ERMARIAZEE, dataTyper 2% A WEIERE, dataTypes BAE s HEIELE,
dataTypeU TR U BIEUIERE, dataTypeV TEFE v BUEUESEEY, computeType EIRERNITEE
B, mcsolverDnXgesvdr NZFUTUMHAS:

BB RMITEARNENAS
DataTypeA | DataTypeS | DataTypeU | DataTypeV | ComputeType | Meaning
MACA_R_32F | MACA_R_32F | MACA R _32F | MACA R 32F | MACA_R_32F SGESVDR
MACA R _64F | MACA R _64F | MACA R _64F | MACA R _64F | MACA R _64F DGESVDR
MACA_C_32F | MACA_R_32F | MACA_C_32F | MACA_C 32F | MACA_C_32F CGESVDR
MACA_C _64F | MACA R _64F | MACA C_64F | MACA C_64F | MACA C_64F ZGESVDR
BERE
MCSOLVER_STATUS_SUCCESS BIERIhTE K.
MCSOLVER_STATUS_NOT_INITIALIZED | FEARFTET.

MCSOLVER_STATUS_ INVALID VALUE FTERNEHT M (m,n<0 F lda<max(1l,m) ¢

1du<max (1,m) 3¢ 1dv<max (1,n) )o

REEIEIS

MCSOLVER_STATUS_INTERNAL_ ERROR

2.4.5.4 mcsolverDnXsyevd()

TERVARBIER AT LA B R BT BeR A X K/

mcsolverStatus_t

mcsolverDnXsyevd bufferSize (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcsolverEigMode t jobz,
mcblasFillMode t uplo,
int64_t n,
macaDataType dataTypeA,
const void *A,
int64_t 1lda,
macaDataType dataTypeW,
const void *W,
macaDataType computeType,
size_ t *workspaceInBytesOnDevice,
size t *workspaceInBytesOnHost)

(L ES NN

mcsolverStatus_t

mcsolverDnXsyevd (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
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mcsolverEigMode_t jobz,
mcblasFillMode t uplo,

int64_t n,

macaDataType dataTypeA,

void *A,

int64_t 1da,

macaDataType dataTypeW,

void *W,

macaDataType computeType,

void *bufferOnDevice,

size t workspaceInBytesOnDevice,
void *bufferOnHost,

size_ t workspaceInBytesOnHost,
int *info)

{EFE A AP ITESTR (JBKEF) nxn 560F A BUFIEENFEEE, FHEXRTHEERBE
AxV =V =xA

Hf A B— nxn KA, vE—1 nxn WEER. ABXNALTER A BFEEHAFHT.

BRI EBEBASE buf feronDevice and buf feronHost FEANEEMEN TIEZIE. BWAS
# workspaceInBytesOnDevice (#lworkspaceInBytesOnHost) =i&tE (F1EHN) TIEZEH
FHAN, HBERLUEIE mcsolverDnXsyevd buffersSize () iR[E],

MRHHEBE Info = -1 (NFE), WE i MSHRIEHIZN (FEE9WH) . MR info = i (KF
F), MhEI=xARn 1 MESATEERKEIAE,

R jobz = mcsolver_EIG_MODE_VECTOR, A 8&%EF A MIERFIERE, FERERDEEEEE
8. BAl, mcsolverdnxsyyevd AFFEIARZ.

mcsolverDnXpotrs ZiFHEER

[ mcsolver_ALG_0 or NULL | BRIAEE |

mcsolverDnXsyevd _bufferSize Pl mcsolverDnXsyevd NS
API of mcsolverDnXsyevd

E3: RE Infout [ X
handle host input mcsolverDN ZER_E XA,
params host input 81 mcsolverDnSetAdvOptions BKEX
Y ERBY1E BRIV 18 (A,
jobz host input EETERTEXRNTE R

BEMFIEEREBNIE M jobz =
MCSOLVER_EIG_MODE_NOVECTOR

N it & %5 1 fE; jobz =
MCSOLVER_EIG_MODE_VECTOR . tfgg
FHEEMFHERE,
uplo host input EEFMHEHNER A B2 9. uplo
= MCBLAS_FILL MODE_LOWER .
F6 AT =ZAIP D uplo =

MCBLAS_FILL_MODE UPPER . 1% fi#
AWM E=/AED.
n host input %EFE A B91TER (5150
dataTypeA host in WA » FBIRERE,
ToidkGE
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K241-4%t0
In/out
in/out

(BB AE

A device

aX

HEN 1da * n BHA, EF 1aa
AN F max(1l,n) o WM R uplo =
MCBLAS_FILL MODE_UPPER , M A
HEISEMn " nNE=ABPEET
BEANE=ZAH2. WR uplo =
MCBLAS_FILL_MODE_LOWER , Ml a By
FSHnNn* NN T=ZABLEETHERE
AMT=/A%7. TIREKN, MR jobz
= MCSOLVER_EIG_MODE_VECTOR
B info =0, M A 8 &%E M 2
HEXRKFMEREZ. AR jobz =
MCSOLVER_EIG_MODE_NOVECTOR )
M A MABRRHET,
BT =EfEER A T4
2H w IBIRREL
HERAn ORBHE EEEFELH
¥HIEE, BARFHS, BIERE wi) <=
W(i+l) o

TTERNEHIERE,

RELETE, Mvoid REFNHAERT,
R/ workspaceInBytesOnDevice
Fi

bufferOnDevice B F T X /N, H
mcsolverDnXpotrf_bufferSize iR
@0

EFNIFETE, U void REPNEAER
T, KN A workspaceInBytesOnHost
F1,

bufferonHost B ¥ 11 K /), H
mcsolverDnXpotrf_ _bufferSize
R[],

R info = 0, RNEFERT. WR
info = -i, RTHE I MBHER (FE
A1) R info = i(>0) , info &
THE=NAEEANE 1 MENATER
WS R =,

HAEIFZERE,

lda host input
dataTypeW host in
W device | output

host in
device | in/out

computeType
bufferOnDevice

workspaceInBytesOnDevice | host input

bufferOnHost host in/out

workspaceInBytesOnHost host input

info device | output

B API BE=MMAREHEE, dataTyper S [F A BUEIEXEE, dataTypew B FF w B E,
computeType eiREMITELER, ncsolverdnxsyyevd (NEHFLUUTOFAS,

BB R RENERAS

DataTypeA | DataTypeW | ComputeType | Meaning
MACA_R_32F | MACA R 32F | MACA R 32F SSYEVD
MACA_R _64F | MACA R _64F | MACA R _64F DSYEVD
MACA C 32F | MACA R 32F | MACA _C_32F CHEEVD
MACA_C 64F | MACA R 64F | MACA C 64F ZHEEVD

& PV

MCSOLVER_STATUS_SUCCESS NIRRT,

MCSOLVER_STATUS_NOT INITIALIZED | PEkMIAtt.

MCSOLVER_STATUS_INVALID_VALUE EEEETR (n<0 5% [da<max(1,n)).

MCSOLVER_STATUS INTERNAL_ ERROR | NEMZEXK,
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2.4.5.5 mcsolverDnXsyevdx()

T ERYARBER AT LA B BB BRI R

mcsolverStatus_t

mcsolverDnXsyevdx bufferSize (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcsolverEigMode t jobz,
mcsolverEigRange t range,
mcblasFillMode_t uplo,
int64_t n,
macaDataType dataTypeA,
const void *A,
int64_t 1da,
void *vl,
void *vu,
int64_t il,
int64_t iu,
int64_t *h meig,
macaDataType dataTypeW,
const void *W,
macaDataType computeType,
size_ t *workspaceInBytesOnDevice,
size_ t *workspaceInBytesOnHost)

THERFIE:

mcsolverStatus_t MCSOLVERAPI mcsolverDnXsyevdx (
mcsolverDnHandle t handle,
mcsolverDnParams_t params,
mcsolverEigMode_t jobz,
mcsolverEigRange t range,
mcblasFillMode_ t uplo,
int64_t n,
macaDataType dataTypeA,
void *A,
int64_t 1da,
void * vl,
void * wvu,
int64_t il,
int64_t iu,
int64_t *meig64,
macaDataType dataTypeW,
void *W,
macabDataType computeType,
void *bufferOnDevice,
size_t workspaceInBytesOnDevice,
void *bufferOnHost,
size_t workspaceInBytesOnHost,
int *info)

fER@EMA AP 20, HEXTR (EXKH) nxn 560 A FMEEOFHEE, URENERNFHERS, fRE
RIS R4S AE (B IR AT AR 9

AxV =VxA

Hp A ZB— nxh_meig RISEEIT FBEEPE, v 2— nxh_meig Ay 5 %E [, h_meig ZHZAETE
ST EAFEREMNHRE, HiIBEREMFMEEE (I range = MCSOLVER_EIG_RANGE_ALL) B,

CSRD-23017-020-F3_V04 ABEEEN=LEEER 147



7
mcSOLVER AP| &# TA '*

h_meig FF no ABINATER A NFLE, BAFHY,

AR ZEERMIEENENTIETIE, XETEHBASE bufferondevice Ml bufferonHost &M,
HMANSE workspaceInBytesOnDevice (;FD workspaceInBytesOnHost) BIgE (ﬂ]IM) Tk
FEWETKX/N, ENIH mcsolverDnXsyevdx bufferSize( ) IR[E,

NMRHMEBE info = -1 (N FE), 'J"J%l/l\;R Kigix (FESAM) ., R info = i (KFE), N
FE =Xt @A Ay 1 f%ﬁ@ﬂ:?ﬂ%u& =

4N5R jobz = MCSOLVER_EIG_MODE_VECTOR, M A 8&%Ef A WIEAFIERE, FHEMEREEI 578
BATREEEN.

H#l, mcsolverDnXsyevdx (XNZIFRINE .
mcsolverDnXsyevdx SiFpIEER

] MCSOLVER_ALG_0 Or NULL \ RINE %,

mcsolverDnXsyevdx_bufferSize fl mesolverDnXsyevdx BIMINSEER .

API of mcsolverDnXsyevdx

K31 RE Infout | 8¥X
handle host input mcsolverDN ER_E XX a1,
params host input 3833 mcsolverbDnSetAdvOptions ERER
I EERYE 2 TRV IR,
jobz host input EETERTESXRNTE R

BEMFIMEERE B IE M jobz =
MCSOLVER_EIG _MODE NOVECTOR

N it & %5 1 fB; jobz =
MCSOLVER_EIG_MODE VECTOR . it &
FEENFITERE.
range host input EEETENRBITEMNMa EHT
[ 2 A% %56 B B i . range =
MCSOLVER_EIG_RANGE_ALL : 3 3
FMTERITEMRTIEE, XBERE
H 8y syevd / heevd ] #2; range =
MCSOLVER_EIG RANGE_V : R FIHFF
Xial (v, vu] NE9FRBYHEE/AFERE,
range = MCSOLVER_EIG RANGE_TI : &
HEISE il BI5E iu MHEE/AHERE;
uplo host input BEEEEBNRER A B9 9 uplo
=  MCBLAS_FILL_MODE_LOWER :
7% AT =A/A3Z 9 ulo =

MCBLAS_FILL_MODE UPPER . {7 f&
AW E=/AED.
n host input B A TR &EH5ED.
dataTypeA host in e A IEIERE
T okE:
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=1

®242-42 LT

K

RF

In/out

aX

device

in/out

B®EN 1da * n WA, HP 14da
AN F max(1l,n) o WM R uplo =
MCBLAS_FILL _MODE UPPER , M a
HESHnNn " nNE=ZAFBLPEST
BEANE=FHD. MR If uplo =
MCBLAS_FILL_MODE_LOWER , NI a BY
SN * nHNT=ZABLEETHEMR
ANT=AHD. FREHN, AR jobz
= MCSOLVER_EIG_MODE_VECTOR
H info =0, M o~ 8 5% % A
MERXRKFIEREZ, R jobz =
MCSOLVER_EIG_MODE_NOVECTOR ,
A ARBRHET,

lda

host

input

AFGEREEE AN _ERANSHEE, 1da |
AN Fmax(1,n) o

vl,vu

host

input

MR range = MCSOLVER_EIG RANGE V
, WHERRBFIEENVOXENTIR
M EPMR vl > vuo 81 B range =
MCSOLVER_EIG_RANGE_ALL B{ range
=MCSOLVER_EIG_RANGE_TI , MAFEH
ZB. AR, MRFIEEEREE, &
RN REEHEEGFZ T EEERNKX
BN F R RSN ENFEE. XZH
FAENFEESEZE, EERMERNEXE
EBEARBNIEIT, AESKIENREE
MhEFES NIRENSEE. Fit, @0
REFRPAERRASEBIXEIRAN
EAFEE, BRINBNBPMAXEAR
FORL 2 /18 0 epsilon (W22 45 ) , a0
(vl=vl-eps, vu=vu+eps]o XPMEINFTFFR
B mcSOLVER 5% LAPACK BY{E R4
FIFEERE A,

il,1iu

host

input

Z m =R range =
MCSOLVER_EIG_RANGE_I , M & [O
RNNRABIEENERS EHEH
F)o IR n>0, 1<=il<=iu<=n;
Bn=0,il=1Hiu=0, ¥R range=
MCSOLVER_EIG_RANGE_ALL B{ range
=MCSOLVER_EIG _RANGE V , M
ZB

h meig

host

output

B RINBFITENSH O
<= h_meig <= no W ® range
= MCSOLVER_EIG_RANGE_ALL
, h_meig = no W R range =
MCSOLVER_EIG_RANGE_I , h_meig =
iu-il+1,

dataTypeW

host

in

A w EIEREL,

W

device

output

HEAn LB TH EESEELAN
HEE, ARSI, BIER wi) <=
W(i+l) o

computeType

host

in

HTERRIEXE

bufferOnDevice

device

in/out

REIFEZE, Mvoid RENBAERT,
A/ workspaceInBytesOnDevice
F1

NURE
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R242-4FW
In/out
input

(BB AE

workspaceInBytesOnDevice | host

aX

bufferoOnDevice B9 F T K /\, H
mcsolverDnXpotrf_bufferSizes
ENMIETE, M void BREMNEHAER
s NIV workspaceInBytesOnHost
F1,

bufferOnHost M = T KX /\, HH
mcsolverDnXpotrf bufferSize

bufferOnHost host in/out

workspaceInBytesOnHost host input

T info = 0, RNIETER. WE
info = -i, TRH 1 MEHER (FE
E8M). R info = i(>0) , info X
THE=NAFERNE 1 MEATER
WS RE,

info device | output

B API E=MARENEE, dataTyper B A FWEIERE, dataTypew EFEFF w BIEIEIE,
computeType SIREMITEIER, mcsolverDnXsyevdx (RZFFUATEMAE:

SRR R ARNARAES

DataTypeA | DataTypeW | ComputeType | Meaning
MACA_R_32F | MACA R 32F | MACA R 32F SSYEVDX
MACA_R _64F | MACA R 64F | MACA R 64F DSYEVDX
MACA_C_32F | MACA R 32F | MACA C 32F CHEEVDX
MACA_C 64F | MACA R 64F | MACA C 64F ZHEEVDX
BEHRE
MCSOLVER_STATUS. SUCCESS BRIERRIhTERK.
MCSOLVER_STATUS_NOT INITIALIZED | PeA#{T#)iEWoe
MCSOLVER_STATUS_INVALID VALUE EENEHELTH® (<0 , = lda<max(1l,n) ,
{ jobz A T MCSOLVER _EIG MODE_NOVECTOR
of MCSOLVER_EIG_MODE_VECTOR s =14
range 4~ &  MCSOLVER _EIG_RANGE_ALL
59 MCSOLVER_EIG_RANGE_V 59
MCSOLVER_EIG_RANGE_I , 3 uplo
S = MCBLAS_FILL MODE_LOWER 59
MCBLAS_FILL MODE_UPPER ),
MCSOLVER_STATUS_INTERNAL_ERROR AEBRIERKL,
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