MindlIE
1.0.RC3

MindIE LLM H&4i5RE

SASERRAS 01
%75 EHA 2026-06-05

NN

» )

e

V.

HUAWEI

EREARBIRAT



WRIRERE © #RARBIRAE 2026, RE—IRF,

IEZARRBBEFY, OB ARSEERD . SRAEATIIRSTER, HASLUEH IR E
&

FItmAE R

QD B _
noawe A E B E AR R ENFAREBIEATNEIR.
AR EINE MR ERireG MR, HSBEINFEARE.

TWZR R IRSBAFIEFNZLENRTBHIEREMFERAIR, AP ERRIEEBED ™~ m. KRS8
FFERTRERE SRR ERTEEZA .. RIFSRBELIE, AR IEAT AU DI REERIIE
RAEKARILE -

AT mhRAAREMERR, FERETSAERHITEN .. RIERBNUE, NEXEAERES, AX
HPRPTEMRE . EEMEN AR HIBREERAYER

SAERRZ 01 (2026-06-05) WRIFRA © LERFRARBIRAF



ZERH

i EERE

FERRNENIRiREEEOMELL “TRREMIERE" I, ZREMFAARSTIES WU TR
https://www.huawei.com/cn/psirt/vul-response-process

N EFTEREURIREE, 152 a0t :
https://securitybulletin.huawei.com/enterprise/cn/security-advisory

SAERRZ 01 (2026-06-05) WRIFRA © LERRARBIRAT


https://www.huawei.com/cn/psirt/vul-response-process
https://securitybulletin.huawei.com/enterprise/cn/security-advisory

MindIE
MindIE LLM FA&$5/a H=x

T TEITT e eeeeeeeeeeeeeeeneesesssesesssensssssssssssssssssssssssasasssssssasasssssssssasssssssssssssasssssssssssssssasasssssssssssssssnss 1
2 BEEEFLE ...t esst sttt s st 6
2.1 ZZZE MINAIE LLM ..ot sa s ss e s ss s ssss s s sas s sssasss s s sasssssanssnssasssassnssssssasssssasssassaes 6
2.2 FIEEE BB, ..oveeveeeeeeeeeeeeeee st sssses R 6
B EFIIAER . oo eeeereeeeereeeense st s st s Rt 17
A B EIHETB(EFITIAR. ... oueeeeeerereressssnssssensessessessessessssssssssssssssssssssesssssessssssssssssssssssssssessssssassassssses 20
4.1 ATB MOAELS fHEFH....oo et s s a e sss s s sassss s sassasssasssssassses s snssassnsens 20
4.1.1 ATB MOAELS ZEAETUF.......ooooeomeeeeeeeeeeeeseeeesseseeeessesssseessssssssssssssssssssssssss s 20
4.1.2 ATB MOAELS BREZIATFD o eoeoeeeeeveieeeieeeseeeseeessesesse s ssssssssssssssss s 27
4.2 MINASPOre MOAELS fFE.......ooouerveeeeeseeeseiee sttt 27
4.2.1 MindSpore Models BREZSAAER ...ttt et s e saenn 27
5 APHZELIIEE. ..cvueeererenesssesssessesssessssssssssssssssssssssssessssssessssssssssssssssssssssssssssesssssssssssssssssassssssssass 30
5.1 LLM ManQ@ger API B2 ((CHH ) oo ssssssss s ssssssas s sa s sas s s s saesssasensns 30
5.1.1 LLM Manger J2HHT CHHIEEM oottt sttt ettt san e 30
BT fBEEBIZIER - oeeeereeeeeessmssesesses s ssessss s ses R 30
BUALT2 ZEBE e issssss s ssss AR AR 30
51,1201 INFEIREQUEST ...ttt st st s s s s s bt et ss et easnsnen 30
5.1.1.2.2 LUMIMANAGET ... ittt sees s ssssss s st s s s ss s bbb s st eb s sasss s ss s st ssessessssansassnsnsessessessnsans 41
51T 2.3 INf@ITENSON ...ttt sttt s s s bbb s sttt et eesnnsessnsns 46
DT T 204 EFTON ettt st b et ettt b et bbb A b A A e b et R bttt b ettt aeae 53
5.1.1.2.5 INTEIREQUESTIA. ...ttt ettt b s s s b s bbb s b es st ensssenssssnsssssesssssesanens 57
DL T.1.2.0 STQTUS ...ttt ettt ettt ettt et ettt sttt et et et et et e A bbbt e bt et et e At e s et ea et et e b e st eae s et et eteteteteteteteteaeteee 61
5.1.1.3 EEFDRFIRIZEIRB. ..vvver e eeeeeeeeessessssssssssssssssesesssssssssssssse s 64
5.1 0.3 INfEIDALATYPE .ottt bbbt ss bbb s s bbbt s b s bttt n s s e s s sanen 64
5.1.1.3.2 StatusReSPONSETYPE HIAEZE ...ttt bbbt sanns 65
5.T1.3.3 BYTE_SIZE_IMAP ...ttt s s s st s s s s b s s s s s s s s s sssssasasssssssssasasasassssenes 65
5.1.1.3.4 COE BIZEZR ......oooeeeeeeeeeeeeeeeeeeeeseeeee e sses e 65
5.1.1.3.5 NOAEHEAITNSTAtUS BIZEZE ..ottt bbbttt a bbb 66
5.1.1.3.6 COMPAIE ZEFIMA.....oooeeeeeeeee e s s e s s s saessasessssesseessasnssnsees 66
5.1.1.3.7 DAtatyPe BIZEZE. ..o 67
5.1.1.3.8 MEMTYPE BIZSZE ..o s s sssssses e ssnsessneees 67
5.1.1.3.9 INFErREATYPE BIBEZE....oooooeoeeeeeeeeeeeseeee e ss s 68

STRERA 01 (2026-06-05) IR © ERRABIRAS i



MindIE

MindIE LLM FF&$E8E BH=
5.1.1.3.10 OPEration HMIZEZE ... sssssss s sssssss 68
B1T0A BRIZB oottt s RRS R RRR e be et 68
5.1.1.4.1 GEtREQUESTSCAIIDACK.......ceverierieeirieetei ittt bbbt s s bbbt ssss s s sas s n s s ensenssssesans 69
5.1.1.4.2 SENARESPONSESCALIDACK.......ovririririreiiiree ettt s st ss st sss s s st essesssssssansnns 69
5.1.1.4.3 SendStatusRESPONSECAIIDACK. ..ottt 69
5.1.1.4.4 CoONLrolSiGNAlCallDACK.......ccuivieereereeieeieieisiss sttt sesses s bbbt ss s ssssss bbbt es s snssessssansensensnns 69
5.1.1.4.5 LImMManagerStatSCallDaCK. ...ttt sttt st ss s sssssssasssnses 69
B 15 ZEBUBIRR oooooooeeeeeeeeesseseseseesse s 70
ST 05T TONSOIPEE ..ttt ettt ettt bbbttt b et e ettt b et et eae st et aen 70
5.1.7.5.2 TENSOIMAAP ..ttt ettt ettt ettt ettt st e s b bt betetaeaeas 70
5.2 LLM Manager APl Z5  ( PYLRON ) oot ssses e ssnnees 70
5.2.1 LLM Manger F2EHT PYthon ... sssssesssssssseeesssssss s sssss s sssss s sssss s 70
B2 1T (B ISR o eeeeeeeeeesesesessessess s 70
B2T.2 ZEBHE oot 70
5.2.1.2.1 INFEIREQUEST ...ttt sttt a s a s bbb s s as bbbt et s b s s s e b s bt s st st ensessen 70
5.2.71.2.2 LUMIMANAGET ...t tssessesssssssssssss s st s sssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssnssnssssssssssssssssassans 75
5. 2.1 2.3 IN @I TEINSO ettt ettt s bbb bbb s bbb n s ettt s st ss s s st nee 78
520204 EFTON ettt ettt et £ et e e bbb a bttt h bbbttt bt ettt aeae 83
5.2.1.2.5 INFEIREQUESTIA. ...ttt ss sttt s s st s st st enssssnsnns 86
5.2, 1. 2.8 STATUS ettt ettt A et AR AR R At s bR A st ae st et an st s aeee 88
5.2.1.3 FEFIARFIMIZEIEBD. ..ovvovee e essessesssssssesssssssse s 91
5.2.1.3.1 INfErDAtaTYP BIZEZE ... bbbt 91
5.2.1.3.2 StatusRESPONSETYPE HIEEZE ..ottt bbb 92
5.2.1.3.3 MEMTYPE BIEEZE ..o s s s ssssssssss e 92
5.2.1.3.4 COUE BIZEZE .......ooooeeeeeeeeeeeeeeeeeesseseeeee 22288 93
5.2.1.3.5 DAtaTyPe BIZEZE .........ooooceeooeeeeeeeeeeeeeeeeee e esssssssss e sssesssms s ssssssssss s ssesssssssss 93
B2 T4 BREL oot S AR A Rt senebnn 93
5.2.7.4.T TENSOT_LO_NUMIPY ..ttt sttt bttt ettt sttt et s et stae bt et e s et e ae st steaeaes 94
5.3 Text GENErator API ZZE ( PYLNON ) oot seees e sassennns 94
5.3.1 generator_torch.py 32 PYthon F .. ...t ssss s sss s ssss s 94
T T I = 7=~ 3000000000 OOOOOOOOO OO OO OSSO O OO 94
5.3 1.2 ML 3D eeeeeeeeeeemmmmmmsmsss s 94
5.3.1.3 L0 EENSOT FZ M et eee s eseeesesesese e sase e sasesese et eeeteeesese s sasesanesenesasesseseseseet st seesasesaeesaseraserene 95
5.3.1.4 FOrWAIT_LENSOT T ... reeeeeeeesessssssssssssssssssssssss R0 96
5.3.1.5 FOPWAIT FEE T eeeeeeseesssesssssssssssssssssss AR 97
5.3.1.6 DUILA_INPULS FZE M ..o sss s s ss st sss s ssases s sasensssaneees 99
5.3.1.7 SAMPLE FEE M oo eeseeess e ssssss st 99
5.3.1.8 update_Cache_POLICY FEE ... ssssseesesssssss s ssssseessssssss s sssssseesssssssssesssnes 102
5.3.1.9 SWAP_CACNE FB M oottt sttt s ettt ettt a e 103
5.3.1.10 ClEAT _CACNE 3B oot ee et ee e seeeseseaseaseas e e sesesesseeeeaseassasens e asesesseaseasenssassnessenaennenne 103
5.3.1.11 update_cache_after_sWitCh_pd_role ... ...coovvreeeceeeeeeeeeeesesesessesesessseeessssssesssssssssss s ssssesssssssssssessnas 103
5.4 INEr ENGINE API B2 ([ CH+ ) oottt sas s bbbt 103

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT v



MindIE

MindIE LLM FF&$E8E BH=
BB BIBB oottt s e e R ARt S AR e e ettt 104
5.4.2 CEFBURFIRIZEIBA. ... ..ottt sttt 104
5.4.2.1 SAaMPUNGPAIAMS ZEFIIA. ..ot ss s sssss st sttt et ees 104
5.4.2.2 COMPANE ZEFDA.......oooeeieeeeeeeesseesesee s ssss s sssss s sssss s s
5.4.2.3 DataType #&&2

5.4.2.4 LLMENGINE_MEeMOrytype_enUM BIZE.........ooooirrvveerreeieess e ssssessssssesssssssssssssssssssssessssssssssssssssssssssssssssenens 107
5.4.2.5 LLM_ENGINE_DataTyPe_eNUM BIZE......ooovoveeereeseisenssssssssesssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssns 107
5.4.2.6 LLM_ENGINE_parametertype_enUM BIES...........ooeveeeeeeeeeeessesssessessses s sss s sssssssssssssssssssssssasesns 108
5.4.2.7 INferReSPONSEENAFIAG FIZE ..ottt ettt 109
5.4.2.8 COUR MIBEZK........ooovreceeeeeseiisssesse s ssssssssssss s ssssssse s ssese s ek 110
5.4.2.9 OPEration BIZEZE. ...ttt sttt 110
5.4.2.10 NOAEHEAItNSLATUS BIEEZE......ooeeeee sttt sttt bbb st stssaens 110
B3 ZEBEZE ..o e iR 111
5.4.3.1 INTEIENCEENGINE....... ettt et ettt bt st eassnntas 111
5.4.3.1.7 INfEr@NCEENGING FE [ ..ottt sttt st e b sass e basssaes 111
B3 1.2 INIE B oo sssss s R 111
5.4.3.1.3 GetReqUEStBIOCKQUOTAS ZEM.......ceveeeeeceeeeeeeeesesessseeesesssssessesssssss e sssssseesssssssseesssssssssessssssssessssssssssessssnes 112
5.4.3.71.4 FOPWAIA FE .ottt sttt a bbb bbbttt ennen 113
5.4.3.1.5 GEtProceSSINGREGUEST FBE......crrvvvveererreseessesessssssessssssssssssssssss s sssss s sssss s sssss s ssssss s ssss s ssssan 114
5.4.3.1.6 CONtrOIREQUESE FZE M .....ooooemreeeeeeeeeeeeeeseeeeeeesee e ssssssees s ssssss s ssssss s sssss s ssssss s ssssssesssssssnne 114
5.4.3.1.7 FINALZE 3B oottt sttt s bbbttt sttt 115
5.4.3.1.8 ~INfEreNCEENGINE FB M ....ooooerrreeeeeessseseesese st ssssss s ssss s ssss s s sss s 116
5.4.3.1.9 GEtMAXBACNSIZE JE....vvueeeeeueeeeneeeeeeeeesesseesessessessssssssssesssssssssssssssessssesssssssssessssssss s essssssssssssesssssssesseees 116
5.4.3.2 INTEIENCEREQUEST ..ottt sttt s bbb s s bbbt s e bbb st s s s s snes 117
5.4.3.2.1 INfEreNCEREGUESE ... ..ottt bbbt 117
5.4.3.2.2 AddOrIGINAUNPUL T ..o sses s s s st ss s 117
5.4.3.2.3 ReMOoVEONigiNalNPUL I ..o ssssssss st ssss s ssss s ssss s s 119
5.4.3.2.4 MaXOULPULLEN 3 ...ttt bbbt 119
5.4.3.2.5 SEtMaXOULPULLEN FEE M .......oooeeeeeeeeeeeeeeeeeeeeeeeessssee s sessss e sssss s ssssss e sssss s sssssss s sssss s sssns s ssssnse 120
5.4.3.2.6 GELREQUESTIU. ..ottt bbbt bbb s s s s s s b s bbb st nee 120
5.4.3.2.7 GetSamplingParams FE ... ...ttt 121
5.4.3.2.8 SetSamplingParams 200 ..........ccooorrvvveeeeeeceeveeeeeeeeeeseseeeessessssessssssssssesssssssssesssssssssessssssssssesssssssseesesssssssessssssenn 121
5.4.3.2.9 SetSendRespONSECAIDACK FZ M ....cvvveereeeeeereseesesseese s sssse st ssss s sss st ssss s sss s 122
5.4.3.2.10 HaSSAMPUNG FE ...oorrreveeersessssesssesssssessssssssssssssssssse s ssssss s ssssss s sssss s sssss s ssss s ssss s s 122
5.4.3.2.17 SEUNPULTEXE FBE L oottt ses s ss sttt s s s s ss s sass s sses s sasssnssnssasssnes 123
5.4.3.2.12 GELINPULTEXE 3B oottt ettt st ettt s s st e saensans 123
5.4.3.2.13 ISINDULTEXE FZE M ...oooveeoereeeeeese s sssssss st ssss s ssss s sss st 123
5.4.3.2.14 GEtREQUESINNET FE M ...oommiooeeeeeeeeseeeeeeseseses s ssss s sssse s ssss s sss s sss s sss s sssssssssses s ssnene 124
BUAB.2.T5 INPUL ZE oottt bbbttt st se s e bbbttt bt et st s sas e sees 124
5.4.3.3 REQUESEI......o ettt s s s s et s s s s st en s st enseassssesansansas 130
5.4.3.3.1 REQUESTIA T ..oomioeeeeeseeeseestts sttt sss s s s bbb 130
5.4.3.3.2 ReQUESEId FRIETFEEERIZE N oo ssssssnns 131

SASRRZS 01 (2026-06-05) WRIERE © HERRARBIRAT v



MindIE

MindIE LLM F&1EF H =
5.4.3.3.3 REQUESLIA T ..ooummreiveeeesseseesses s sssssse s ssssse s sssss s sssss s sss s ssss st 132
5.8.3.3.4 TYPE B ooooeoeeeeeeeeeeeeeeeeeeeeeeeseessssssssssssssssssssss e ssssssssss s sesesesssssssssesesesnennennnnnnes 133
5.4.3.3.5 SEHNGVALUE FZB ... ceeoeeerceeecese ettt ss s sss s sss st s bbb 133
5.4.3.3.6 UNSIGNEAINTVALUE B ..ornivveeereeeeseeiensssies s ssss st ssss s ssss s ssss st st sss s sssss 133
5.4.3.4 INTEIENCERESPONSE. ...ttt ettt ess sttt bbbt s et anenen 134
5.4.3.4.1 ~INfErenCERESPONSE FEM........ooooreeeveoseeessiiess s sssss s sssss s sssss s s s s s s s 134
5.4.3.4.2 ISEOS 3 .ooooooeeeeeeeeeeeeeees s eeeeeesssss s sesssssss s sesssssss s esssssss s ssssesn e sessessenens 134
5.4.3.4.3 GEEFLAGS T oottt st ssss st st s s s s8R 135
5.4.3.4.4 IMMUEADLEOULPUL FZE ...ttt s st s bbbt snras 135
5.4.3.4.5 GELREQUESEIA FEEM....oeeeeeeeeeeeeee ettt sa s s s st ss s sasssessssssass s sans e 136
5.4.3.4.6 OUEPUL ZE. ... esssossssssss e sssssssssss s ssssssssss s ssssssssssssesesssssssssssssssesssssssssenssssssssseees 136
B .35 IO ettt ettt ettt ettt et et et s as b et et e as s e s e b s et s eseae st s et ebess s e b ebeas s ebebeas et eseseas st eaeas s et et eas st eaeasas et eaennaes 139
BA.3.5.T EITON FBE T oottt sss s s sss s st ettt et s e sa s sa e sa e s e sanssasssanssansannes 139
5.4.3.5.2 ETTOTCOAE T oot e e seeseeeseeseesesesesesesasesesesasesasesesesassese s se st st st e saeesasesssesasesasesasemanesasesasesasennes 140
5.4.3.5.3 MESSAGE T ..ottt s st 141
5.4.3.5.4 ISOK B oo ssse s sssssesssss s sss s s s s s sssssessssssesssssnessssnanesssseneses 141
5.4.3.5.5 TOSEHNG T ooovveooeeeeeeeeeceeeeeeesseeeeeeeeeeseeosssssee e ssssssssss s s s ssssssss s sesessssssssssseessessssssssssssssesssssssons 142
5.4.3.5.6 COAETOSIIING FEE M ..ooummiereeeeeeeeesssseeeeceeesssssssssse s ssssssss s ss s ss s 142
5438 STALUS....eooeeeeeeeeeeeeeeeeeeeeeeesessssses s sessssssas s sesssssas s sesssssa s sseee e ss e 143
5.4.3.6.T STALUS FBE ..ottt s s s sa s st s et st a s a sttt rnas 143
5.4.3.6.2 ISOK B oot esesesssssseessssseesssssesssssssesssssss s sssss s ssss s s ssssessssssessssnnessssnanesssseneses 144
5.4.3.6.3 StAtUSCOAE FEE . ..ooovmveeeoceeeeeeeeeeeseesseessssssssessssesssssssssssssessssss s ssss s sssssesssssssesssssssssssssessssssesssssssessssssesssssessons 145
5.4.3.6.4 SLAtUSMSG T ...oooooooeooeeee s ssssssssse s ssssss s s s 145
5.4.3.6.5 OPerator FtE BRI . oot 146
BAA BBE oo 146
5.4.4.1 SENARESPONSECAIDACK. ...ttt bbbt bbb s s ssn s s 146
oY N B 22 L= 1YY @=L o= Ll TR 146
B TS TR ettt R R s R bR bR bR b se Rt 147
B.T BB AEIENIB ..o 147
B.1. T BIERERAE oot 147
6.1.2 BAUBIZRITEBR. .o ssssssss s 148
B.1.3 WBAB......oooooeeeooeeeeeeeeeeoeemsssssseesesssssssssssss s ssssssssssss s ssssssssss s ssssssss e ssssssssss s s ssssssss s ssssssess s sesssseens 152
B.1.4 WBATG ..o eeeeeessss s seessssss s ssessssse s s sssssss s sesessses s s ssssssss s seessssssssemsessseeseees 154
6.1.5 WBABSC FRIREE M ..evoevvveeereeeeeeseeesee e ssssesssssessssss s sssssesssssssssssss s ssssesssssssssssssessssssesssssssessssasansssssessssnnne 156
B.1.6 KV CACNE INEB....ooeeeeee ettt ettt sttt sttt st s s et s st e sttt assss st sasasassssnsassesssasasssssanas 159
6.1.7 ANti-OULLET BEBEERLIR. ...ttt sa s sssseasssssaes 160
8.2 FCTETUATIE VB ..o esssse st 162
8.3 BBHUAZIETINB ..o oot 162
B.4 MOE BZHETIEE....ooooeoeeeeeeeeee e sssss s s s sssmsseesssesnnnn 165
6.5 MULLI-LORA BZIETTNB . ..oooooeeeee oo esssss s sssss s sssss s ssssss s sssss s ssssssssssssssssessssssssasessssesse 166
6.6 PD I3 BB I TR et 167
6.7 SPULFUSE FFEETTER. ...ooooeeeees sttt sttt 169

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT vi



MindIE

MindIE LLM F&35R H=
6.8 T TARATATIETNEB ..o ssssss s ssss st sss s 171
5.9 PrefiX CaChe TR .ooooooeeeeeeeeeee e eseees oo esssse e ssssss s ssssss s sssss s sssssssessssssssssesssssssssessones 174
7 IR R B TR T FIAR .o vveeveerrerrersessssnesses s s sssssessessessessasssessessessassasssessessasssssssssessassassans 176
7.1 Triton EHTF LLM Manager 3T RIS RI ..ot ssss s ssssssses s sssssssssssss s ssssssssses 176
T0 BRIETTNEB oo sss st 176
T2 TEBCIEE . oovvveeeeeeeeeeeeeeeeeeeeessees e eesssesssssss s sssssssssss e sssssssss et 177
712,71 EBBEISEIRTTT oo sesssasssessesss s sessss e ssssseesssssss s sssses e sessss s sesssssssessessssssesssssssssesssssnns 177
7.1.2.2 BAMHELISEIRTTTR oo seesseessesssesssssssssssssessssssssssssssssssssssesssssssessssssssssssessssssassssssssssssssssssssssessssssssssssosses 182
7.1.2.3 IBRIESTETNARSS .o ovvveceoeeeeeveeeeseeeeveveseeesevesssessessssssssssssssssssesssssssssssesssssssssssssssssssessssssssssssssssssssssesssssssssssssnssseees 186
AT == v T OSSOSO 189
7.2 VLLM T Text Generator F 0T AZTERE. .o eeeeee e eesees s se s essesseeseess e s se s sess s ssssseseeseassene 218
T.2.T BRIETTNB ..o ssssse s sssss s s 218
7.2.2 JEETTEE. oo eeeeeeesse s eeessessa e seesssse s esseesse e seseseme e sesemeee e eesseene e 219
7.2.2.1 VLLM 0.3.3 ARZAS FBBAEZRIEECITRD. ..o eevveeeeeeeeeeeseeseeeesseesesssssssssssssssssesssssssssssssssssssssesssssssssssssssssssssssssssseee 219
7.2.2.2 VLLM 0.4.2 ARZAS FBBAELRIEETIER. ..oooeevvvveeeeeeeeeesseeesesessseesesssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssnsenes 223
7.2.2. 3 IR B S a T IRES .ottt 234
7. 2.3 BEMIRRD ..ot 236
7.2.3.1 VLLM 0.3.3 BRZASBETEBLRAD ..ot ssssess s ssssssssssssssssssssesssssssssssssesssssssesssssssessssssnesssens 236
7.2.3.2 VLLM 0.4.2 BRZANBZE BB AD ... s sssssssssssssssssssesssssssssssssessssssesssssssssssssssssssssesssssssssssens 271
7.3 TGl E T TexXt GeNerator FE L0 T AZTE R .. oo eeeee e ee e ee e se s es s ss s s s e seese e sasease s sassassseseane 303
73T BRIETTNB ..o essssse s sssss s 303
732 JEETIEE. oo eeeeessss s seesssssas s s sssssse s eseeesse e s eseseme e s esesseenee e 304
7.3.2.1 TGl B BBRELEIBBTIBB ..oovvoooeeeeeeeeeeee oo eeeee s sessesa s sssss s ssssss s ssssss s sssess s sssss s sssss e sssssssseessssssnns 304
7.3.2.2 IBRIESTETNARSS .o ovvveeoee oo sevsssssssessssssssssssssssssssssssssssssesssssssssssssssssssessssssssssssssssssssssesssssssssssssnssseees 310
733 BT .o et ee e 312
7.3.3.1 TGl V2.0.4 FRZANBZETEEDAD ...oooeeeeeeeeeeeeeeeeeeessssessssessesssssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssene 312
7.3.3.2 TGI V0.9.4 RRZANBZEIEIETICTD coovoooeeeeeeeeeeeeeeceseeeesesssee s ssssssesssssssssssssesssssssesssssssesssssessssssesssssssssssssssesssssensssnes 338
B U T R ..ttt sesessessesese s e se s e se e b e s e b e e b e b e b e s e b e e e R e be e sansenanans 361
<300 I LU T T T | T =T OO P OO OEP PPV 361
O BfFER v ereeereereeeseerers st ss s s s bbb bR bR R bbb bR bR b R s R b pnes 363
O.T TRIBEIEMEIE .........ooooeeeereveeeeseeeeeeeeeeeeeessssssessesssssss s ssssss s sssss e sssss s ss s s s ssssssssesssssnssesessssnsseesssesnnns 363
9.2 FAQ oo seeeses e eesesses e sesee e ettt s ses e eeeseeee 364
ST L1 B R = Bl | it v AV 27— SO 364
9.2.2 HHEM undefinedsymbols: XXX IXAEHTHRFE UM TELTL...ovvoevveerreereresseees st sessssanes 364
9.2.3 A ABBEFIBEAIINE, BREAIBELER B IZE s sssesssssssssssssssssssssssssssessssssssseens 364
0.2.4 LLM HEIBEEERTZTEELTD ..oovooooceveeeceeeeeeeseseeesssseesssssssessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssanssssssnsses 365
TSR G 78 == 1= L 2 v T OO s OO 365
9.2.6 AT AEBBENEN MiIndIE Server IR, HFE—ERITFATETE ..coooooooeeeeeeeereeeecceeerereeeeessssessssssssssssnnes 365
9.2.7 I 4EBEHN, 48 batch [FFEARR, FEN LLM AEEEIFE R ..cccoooeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessesessssnnnnnnns 365
9.2.8 FEEHE T LLM IR, QIR R TTE cooeeeeeeeeeeeeeceeeeeeeeeeeseeeeesssssessessssssesessssss s ssnsse 365
9.2.9 EIHY LLM HEIRMHBEMALTEEREDTTIIBLL . ...oooeooeoeeee oo ssssss s sssns s sssnsns 365

SASRRZS 01 (2026-06-05) WRINPTE © HERIRARBIRAT) vii



MindIE

MindIE LLM FA&$5/a H=x
0.3 TR T B A ettt ettt e e et s e eeseee e ee s eeseeeeneeet e eeseeene 366
N5k 01 (2026-06-05) IRIERE © LA/ ARBIRAE viii




MindIE

MindIE LLM FF&3ER 1 &7
=\
18]7 |
Bk

MindIE LLM ( Mind Inference Engine Large Language Model, KiESEE ) 2
Mind ERRIKIESIEEUEIRA N, ETRBEMHREIFRBRAXIEINEIESES, BT
BHEHAIEKREREINEE, ZiFContinuous Batching. Page Attention.
FlashDecoding<iMiRsFE, (FReFFSHEEEIER K,

MindIE LLMEZEZ2H AIEESETEPython APIFIAEELEEC++ API,
AEMEBTFHPHETEMINdIE LLM, SR AEEIBAIERE M
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MindIE
MindIE LLM FF&3ERa 1 &N

MindIE LLM 2244
1-1 MindIE LLM Z2t5E]

MindIE Service

service_backend

MindIE LLM
'LLM Manager
manager request response callback
batch_scheduler batch kv _cache policy
backend master slave comm
' Text Generator
generator preprocess generate postprocess
'Modeling
model_wrapper
ATB Adapter MS Adapter
examples
ATE Models M5 Models
backend
ATE Framework MindSpore Framework

MindIE LLME2{FZ2895A=E: LLM Manager. Text GeneratorflModeling,
e LLM Manager: AEIRESEERESFREE, EFRAERELIMARIEKRE
batch, ZH—AFBEEKVESF, REMIBER, RERKEEEEO.

e Text Generator: RAKIREFE. ¥IIAML. M. BEIEERE. BLESE, O
LLM ManageriZtsz—aIBRFEIREO, TIFFITRIBHREIET,
e Modeling: IZIEREEHLIAVERIIANEIRE, ZIFATB Models ( Ascend
Transformer Boost Models ) #IMindSpore ModelsFEFHEZR

-  HEERE EAttention, Embedding. ColumnLinear. RowLinear. MLP
( multilayer perceptron ) , X#FWeight?EZTensoriJoINE; .
- HNERR(EANEREIETENTE, iFTensor]ly, XIFSMENS
X, AP SEEGIEE AEERANBEXEE,
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- ANERIREY
7B

SRIFNAE, SEMBEEFENPUIRE LIMEHIERYATH

MindIE LLMIEEFFIEER S MERUEX (BIEEN ) BEHFIBEEXENHIMERE .

=11 5458

33 RS

BRIEK (GIER) | SHEAHIE, BEN61 BHRIENE.

. SHEKEENSE, BE2N6.2 KEFUEIHAE

IFSHAFE, B2 6.3 SHUFIENE,
SZFMoERE, 152 16.4 MoEAFHENE.
AEEXRE SZREMulti-LoRAKFIE, 155 16.5 Multi-LoRASHEN AR,
XFSPDO B, 1526.6 PDOEIHENA.
iFSplitFusedFte, 152 M6.7 SplitFuselHt/ 43,
SKIFFTRRIDEHE, 152 006.8 FHTREMRFIENE
g%Prefix Cacheld3tk, i52016.9 Prefix CachefFiES
8.
o (RBYEX (BiFEWK) sehiEn
a. EHitgehaEZSs. . Hi7.
*1-2 Zo

ERiE FRREES

float16

bfloat16

MindIE LLMEITSEEEHIE, 8135 loat16. bfloat16;Z=i&= . AIE
iSECE &R config.jsonHR'torch_dtype'FESHITEENEK ,

x®1-3 SUiFH

ST per channel per token per group
w8a8 v v x
w8a16 v x v
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1 @&
B per channel per token per group
KV Cache int8 v x X
w8a8tEIEN |V x x

MindIE LLMIZtZSMEERETHIEINE, APAURERS CHERIHRTIE

¥, BRSMINERE. SWEE

=1

F 1-4 FHiT45E

Z17152%6.1 EAFFENEETHTE

FiTHE

FiTRED

TP ( Tensor Parallelism )

DP ( Data Parallelism )

PP ( Pipeline Parallelism )

EP ( Expert Parallelism )

MindIE LLMI2MHTPHITERES

1&E5E

MindIE LLMIZHIN R PRRIERITRERE ], P ARIERZHITER, Akl
MERIHITEENXFFRIERE

" |LaMa

®  CodelLLaMa

®  Baichuan

=  Mixtral

= Qwen

"  Bloom

"  DeepSeek
= Glm

= CodeGeex
= Starcoder

"= Gemma

o AEMEXEENEN
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& 1-5 RS

AR HLIHE ARS51LRED
MindIE Service v
TGI ( Text Generation Inference ) v
vLLM v
Triton v

MindIE LLM3Z35EEMIndIE ServiceflRZ4UIESE, MindIE Servicelz{TiESIES®E
{ MindIE ServiceFF&35R ) B9 “MindIE ServicefB{4/ 42 > MindIE Server” &=
o

MindIE LLMSZ3F3H1EE = RIIRSAIESS, J0TGI. vLLMFOTriton, #Efmodel
backend#Z[, #&EINE. HBUUNELIEEES,
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MindIE
MindIE LLM FF&3ERa 2 ZESHE

ZHMIndIE LLM
FcESERA

2.1 &% MindIE LLM

152% ( MindIEZRZEIER ) ZEMIndIE, HF2E ( MindIEZ%ERE ) + “Bl&
MindIE > BEEMindIE LLM” ZTEEMIndIE LLM

2.2 BcES &SR

MindIE LLMiEFBAYECE X {&config.jsont&=Lal T :
{

"Version": "1.0.0",
"LogConfig" :
{
"logLevel" : "Info",
"logFileSize" : 20,
"logFileNum" : 20,
"logPath" : "logs/mindservice.log"
%,
"BackendConfig": {
"backendName" : "mindieservice_llm_engine",
"modellnstanceNumber" : 1,
"npuDevicelds" : [[0,1,2,3]],
"tokenizerProcessNumber" : 8,
"multiNodesInferEnabled": false,
"multiNodesInferPort": 1120,
"interNodeTLSEnabled": true,
"interNodeTlsCaFile": "security/grpc/ca/ca.pem",
"interNodeTlsCert": "security/grpc/certs/server.pem",
"interNodeTlsPk": "security/grpc/keys/server.key.pem",
"interNodeTlsPkPwd": "security/grpc/pass/mindie_server_key pwd.txt",
"interNodeKmcKsfMaster": "tools/pmt/master/ksfa",
"interNodeTlsCrl" : "security/grpc/certs/server_crl.pem",
"interNodeKmcKsfStandby": "tools/pmt/standby/ksfb",
"ModelDeployConfig":
{
"maxSeqgLen" : 2560,
"maxInputTokenLen" : 2048,
"truncation" : false,
"ModelConfig" : [

SASRRZS 01 (2026-06-05) WRIERE © HERRARBIRAT 6
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MindIE

MindIE LLM FF&3ER

"modellnstanceType": "Standard",

"modelName" : "llama_65b",

"modelWeightPath" : "/data/atb_testdata/weights/llama1-65b-safetensors",

"worldSize" : 4,
"cpuMemSize" : 5,
"npuMemSize" : -1,
"backendType": "atb"
}
1
h

"ScheduleConfig":

{
"templateType": "Standard",
"templateName" : "Standard_LLM",
"cacheBlockSize" : 128,

"maxPrefillBatchSize" : 50,
"maxPrefillTokens" : 8192,
"prefillTimeMsPerReq" : 150,
"prefillPolicyType" : 0,

"decodeTimeMsPerReq" : 50
"decodePolicyType" : 0,

"maxBatchSize" : 200,

"maxlterTimes" : 512,
"maxPreemptCount” : 0,
"supportSelectBatch" : false,
"maxQueueDelayMicroseconds" : 5000

BB S H05HA

B &N H%{E*zé BESEE o= AR
il

Version std:stri | "1.0.0" FREECEXHARA, HBIMRAIEESN
ng 1.0.0, RZIHEK,

LogConfig | map -

HEBEXEE . #1552 LogConfig
B8,

BackendC | map -
onfig

BEGIREXERE, S8R, &EEE
XEiE . ¥E 52N BackendConfig&
.

MAERRAS 01 (2026-06-05)

WRIERE © HERRARBIRAT




MindIE

MindIE LLM FF &35

LogConfig &%
B EIR NEX | BEEE EcE A
i)
logLevel | std:stri | @ "Verbose" e "Verbose": ¥JEJVerbose. Info.
ng e "Info" WarningFlErroriBIRIEE .
" I e "Info": FTENInfo. WarningFlErroréf
L RINERS.
¢ Error e "Warning": ¥TEDWarning#lErrorf
e "None" ARIBE.
e "Error": ¥TEDErrorfRBIFIEE.
e "None": FFTENHE.,
WME, EOAME: "Info",
logPath | std:stri | AEXHIRIR, AFEXTHENI’Z . ANRECEIIENT
ng KE<=4096, B2, WBPSNZEER, &aH
AEmEgER | Emk.
HEIRERREG | BIa0, FRIRMIndIE ServicelILEEERIZ N
*x, B&=Z3| “ Jopt/Ascend-mindie-
spdlog=75%E%] | service_{version}_linux-x86_64/" , 2
R, EUEEINES | logPath="logs/mindservice.log", MIE
ENEAKEN | ERAEE/MIERA:  “/opt/Ascend-
1024, BfF&H | mindie-service_{version}_linux-x86_64/
FIE. logs/mindservice.log”
EREREANHEER, NIERABIAR
=
WME, ERAME: "logs/
mindservice.log",
logFileSiz | uint32_ | BEBRANXEKX | BEXHKX/D, BIMB,
e t INBEIR:
0-500,
logFileNu | uint32_ | BEXHHE & | HEXHHE.
m t EA: 0-64,
BackendConfig 2
=l NEE | BSEE Ec &
g!
backendN | std:stri | iKEE1~50, R37 | Rim&R.
ame ng HINEFEIT | il BhME:
jg,ljg,ﬂg—,o EKEXF "mindieservice_llm_engine" .
XA E LA
ZEE.
SZHhRZAS 01 (2026-06-05) RN © LARABIRAE 8
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BoEIN BEXE | BUEEHE EcE5AA
it}
modelinst | uint32_ | [1, 10] FEEISLHINEL
anceNum | t WiE, BOAME: 1,
ber
npuDevic | std:vec | IRIEREIIINE | BREBEBIKK. X FEMMEESLE)
elds tor<std: | BUSEPRBERKR | SECHInpulds, {FRGHIZIEIDER R
'set<siz I'_Eo ° E;EEEE
e_t>> ASCEND_RT _VISIBLE_DEVICESIfIE
Telt, EkK-RYNANZIEIDR]{FEH
"npu-smi info -m"{g§<$HTEIE,
o HRE
ASCEND_RT_VISIBLE_DEVICESIA S
TENY, AT HFRNZEIDIZER
ASCEND_RT_VISIBLE_DEVICESH#Z
=10 UEING A E g &
fgn:
ASCEND_RT_VISIBLE_DEVICES=7,1,6
MPA_E BT e H A& s DIZIIRE AR
590,1,2,
ZHIEEHSES MZELY, B M Ta
L {#ERRInpuDeviceldstRiEranktable
HERE,
wiE, BAE: [[0,1,2,3]],
tokenizer | uint32_ | [1, 32] tokenizeriH 2,
ProcessN t B, BRAME: 8.
umber
multiNod | bool e true o false: ERHIHEE,
esinferkn e false o true: BHIEIE,
abled
EE, BRIME: false,
multiNod | int32_t | [1024, 65535] SHBENIROS, SHIFEGSE
esInferPor M
t HEIE, BRIAME: 1120,
interNode | bool e true ZHIEER, BIEEEREHBRITERE
TLSEnabl o false £INIE,
ed o true: FEITHLRINIE,
o false: XAFBLLEIANIE,
PEIE, BRIAME: true. BYENfalseld,
RREEES .
XHhRAS 01 (2026-06-05) IRAERE © LA/ ARBIRAE 9
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FeEIn H%(E?ﬁ BECE EcEiEe
§I=
interNode | std:stri | IR | RIEPRARER, REIFRHELE
TlsCaFile | ng E<=4096, iR | R TFHIEXTIRRER .
BEATEERE | “interNodeTLSEnabled” =truet3d,
+!nterNodeTlsCa SREAME, ZRIME: "security/
F||.e; LBEBE%U% grpc/ca/ca‘pem"o
BIERSRBX,
=/IMEAT,
interNode | stdustri | AR | RBIUEPXHFIEER, RFREGERE
TlsCert ng FE<=4096, Lfr | BARATHHETER.
BEATEERE | “interNodeTLSEnabled” =truet3d,
+interModeTlsCe | -3yf=uxis, BRIME: "security/grpc/
rt, LBRIRBIS | certs/serverpem,
BIERRBX,
=/IMBEAT,
interNode | stdustri | ISR | IRBIUEBFAEGIRERE, RZEFREE
TlsPk ng J'E"<:~4096o iR | ZEIRE TRIEXT IR,
BEATEEE | “interNodeTLSEnabled” =truet3d,
+interNodeTIsPk | s-gg= i, BRIAE: "security/grpc/
J LBEBE%M%E keys/server.key.pem" o
ERZRZBX, &
IMEA,
interNode | stdustri | IR | IRSZUEBFAFIIZZANHIZER, I
TIsPkPwd | ng E<=4096, %§F | FFHERERE TRENEE.
Nz G, “interNodeTLSEnabled” =true&3§,
MEIMHEAT | £30mefl, BIME: "security/grpc/
*E.Eﬂ = pass/mindie_server_key_pwd.txt",
+interNodeTlsPk
Pwd, _LIRFEH!
58ERRE
x, =/IMEAT,
interNode | stdustri | ZBINIHEEIREK | SERFERCHIERYBSMNREATLS, T
TlsCrl ng E<=4096, Lfr | FRXBIEEISEHEIEBREY
BIZATIRIRE | F. &IE, BUME: "security/grpc/
+interCommTIsC | certs/server_crl.pem",
rl, FIRSEER
SmBxX, =/IME
A,
interNode | std:stri | I SUEFIREIK | KMCESHENHIREZE, RIFEaR
KmcKsfM | ng E<=4096, LR | FHKE TRBEXTIEE,
aster BENTIERE | “interNodeTLSEnabled” =truet:3,
+interNodeKmc | s-symiilr, BRIAME: “tools/pmt/
KsfMaster, EBR | master/ksfa”,
REISIRIERS
Bx, =/MESH
1o
X#4hRA 01 (2026-06-05) WRIXERE © LR ARBIRAT 10
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B EIR H%(E?E BECE EcEiEe
it
interNode | std:stri | ZBINEIRIRIE | KMCEEESRDEIRR, RFRIE
KmcKsfSt | ng fE<=4096, L | BLERETHHENTEEZR.
andby Eﬂﬂ_z'?ﬂz:jgl*ﬂ%@ “interNodeTLSEnabled” =true&3%4,
+interNodeKmC | s-sy=ipntsy, BRIAME: "tools/pmt/
KsfStandby, £ | standby/ksfb"
PRIEHISHRIER
SmBeX, &=/IME
A,
ModelDe | map - BEREEBEXEE . 1FHEsl
ployConfi ModelDeployConfig&#{,
g
Schedule | map - REHRXEER. FEEEsR
Config ScheduleConfig2#{,
ModelDeployConfig 2#{
B EIR BEZE | BESEE (=gl
id]
maxSeqLe | uint32_ | EIRIBIREFM | &ARIKE . BRIREE CHIEER
n t FFR&ERRR SikEmaxSegLen,
B, BIMERK | snemaxseqlen AFEAI ISR AR
0. SIKE, TAIACAEMIEIEE.
WIE, EOAME: 2560,
maxinput | uint32_ | (0, 4294967295] | i Atoken idRAXIEKE .,

TokenLen |t

WAEH, FAME: 2048,
maxInputTokenLen =
min(maxInputTokenLen, maxSeqLen
-1)

e Htruncation=truefd,
BRIBANKEinputLen= BnhE
W, 1EKAVLFREA I EinputLen =
min(inputLen, maxInputLen),

e Htruncation=falsef,
kAN EinputLen >
maxinputTokenLen, &iR[E|Error,

truncatio | bool

n

e true
e false

EEHTESHABMRINIZE .
o false: 10L&

o true: FKILE

UEiE, BIAE: false,

MAERRAS 01 (2026-06-05)
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BECEIR HﬂJE?E ECE ECEi5AA
§|=
ModelCo | map - BEEXEE, BIERGESH. F15
nfig 52 WModelConfigZ&¥ .
ModelConfig 2#{
EEEIR Hﬂjﬁé‘é EEE BCEi5AA
§I=
modellnst | std:stri | e "Standard" 1RBUREY,
anceType | ng e "StandardMo | e "Standard": ILiEHIE
ck” e "StandardMock": {RiEHY
i%EIE, BEAAE: "Standard".
modelNa | std:stri | AABZERE. )\ | EEER,
me ng BEFE. HF. A SVt "
e WiIE, BHME: "llama_65b",
XL, BFR
PAFRRIZE . =F
TXRIZERFL
FEE, Fr/Eh
KENFSHET
256,
modelWei | std:stri | FEITIEEIE | RENERRIR . EFSZEZIEETH
ghtPath | ng EH_ERSIR{E | config.jsonditorch_dtypeFlvocab_size
ZBBEX, =/ | FERIE, SRIEEFEIIEXFEE
BEH, .
B, BRINE: "/data/atb_testdata/
weights/llama1-65b-safetensors" .
ZBESHTEeRN, FEMMITH
FRIBHEFINPRRIF—
TREIN B IR R R SR PR T R EL
RSN
worldSize | uint32_ | IRIBRBISLRRE | BAJSKkRHEE, BellLaMa-65BE/D
t SERRE. B— | BRIEKNPUR,
ERRSHA | gymeg e TZEEs, worldsizetd
&Oﬁgg’?ﬁsgg\j HEranktableit&ik15,
iy | i, BME: 4
cpuMemS | uint32_ | LIRIRIBEEM | CPUSRRLIASREIBKY Cacheffdsize £
ize t E!i}:'ﬁ;'%ﬁ?%& bR
o AB W, BRIME: 5, EEE: 5, SBfU:
maxPreemptCou GB.
ntJ908Y, AwILA
B0,

MAERRAS 01 (2026-06-05)
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BCEIN

ENEES
g!

BESEE

BcEixeH

npuMemS
ize

int32_t

o -1

o EERUH= HY
EEE: (0,
4294967295]

NPUHRBETLAFESRERIBEKV Cachefdsize

PR o

WE, BOME: -1, BiYE: -1, B

{iI: GB.,

1. BEiHEKV Cache: HECEET-1
BY, KV CacheSiRIERIFEFENH
S pa). v
KV CachetiEit&E = :
npuMemSize=B-RERF*AFDEC
Eb - B8 RANE S AF-E1TRIEX
TEHHENEFE-RSEHERNE.

e BREREEF: mliBidnpu-smi info
HITEERER.

o WELECELHI: BEAAEO.8; FIiE
JOEYN Ry =
NPU_MEMORY_FRACTION#zE4l;
HHEMNENNFHOOME RS, &
ESAEoitfIsEREZEF
BT,

e BERNELHHATF: AFFTHNEK
INZERIAN (FFER2/int82REY S
1& ) | BE; VASCRRINEANE S

o ZITHEXTEHHAAEF: &M
ANTE., hbTE. hEtEF
=

o RALANTE: nlEEnpu-smi
infolfITEEHRERTSTERE
=

2. FE@PHELKV Cache: HEBEAFO

BY, RIEREESEEDEKY Cache

KN

backendT
ype

std::stri
ng

° llatbll

RS IRRE
L\Z\iéi\, ,Ewki’A{E "atb" o

ScheduleConfig 2%

BCEIN

ENEES
g!

:I=Relis

[iT=girdil]

template
Type

std::stri
ng

"Standard"

HEIESERY
WiE, FOME:

"Standard",

MAERRAS 01 (2026-06-05)
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ECcEIn BEE | BECE EoE iR AR
B

template | stdustri | HFEEIITHZL | TERSR.

Name ng ek, BARLUT | s mripE: "Standard_LLM"
XIERAERFFLFN o -
2R, FHEK
BENFaEF
256,

cacheBloc | uint32_ | [1, 128] KV Cache BlockHYsize K7\,

kSize t P, BRIME: 128, ERINE: 128, H
B EEINEN9289NR R

maxPrefill | uint32_ | [1, e Aprefill batch size,

BatchSize |t maxBatchSize] maxPrefillBatchSizeFImaxPrefillTokens
HESIA R B BRIEUER TR ARE
batch,

Z2H T ERTRRTEERT prefillBE
batch sizefYiA= MMER, BUALUIZE
790 (LtAY5|ZRiEE A maxBatchSize
{8 ) 3k 5maxBatchSize{EfHRE .

WiE, ERAE: 50,

maxPrefill | uint32_ | [5120, &Rprefillid, HaibatchdErAinput

Tokens t 512000], H#: | token2#, ABeiBiL
MAKFeETF maxPrefillTokens, maxPrefillTokensF
maxInputTokenL | maxPrefillBatchSizelfE5ciAEI= BAYEL
endYEE.. Bt A xHbatch,

iR, EOAME: 8192,

prefillTim | uint32_ | [0, 1000] 5decodeTimeMsPerReqtb#, &

eMsPerRe | t BINZi%EEprefillif2decode,, Bfi:

q ms, 2 “supportSelectBatch” =truefid
BY.

WiE, BRIAE: 150,

prefillPoli | uint32_ | e 0 prefill i ERAOAEFREE .

cyType t o 1 e 0: FCFS, 5ER5EiRSS .

) e 1: STATE, prefillffERERFFCFSEHR
198
e 3

e 2: PRIORITY, fiE5c4%BA%,
e 3: MLFQ, BR&XIEITI,
Hev, 320/1894E%5.

WiE, EOAME: 0,

MAERRAS 01 (2026-06-05)
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7301, 2000]

BCEIN BEE | BECE =Lz
B
decodeTi | uint32_ | [0, 1000] SprefillTimeMsPerReqtt#R, 1+EZE]
meMsPer |t Rz prefillifEdecode, B{i:
Req ms, 2 “supportSelectBatch” =truefd
B,
wiE, BOME: 50,
decodePo | uint32_ | e 0 decodeBftERRYEESRHS o
licyType | t o 1 e 0: FCFS, 5R%IRS.
o 2 e 1: STATE, decodePhER{E5EHITAR
o 3 I LR EANEK,
e 2: PRIORITY, {ft5&ZBAF!,
e 3: MLFQ, ZHKRIHBATI,
Her, 320/1894858.
wiE, BOAME: 0.
maxBatch | uint32_ | [1, 5000], B4 | s&2Kdecode batch size,
Size t MATHET 1. B5cit&block num: Total Block
maxPreemptCou Num = Floor(NPUEF/ (R 21
NtSHAENE. *cacheBlockSize*tZBSF = L ET
iRHHl " Bk KV CacheZEBIFT5(*Cache
Atlas 3001 Duo ¥)), Heh, Cache®=2; 7t
TR0 #), B, Cachelf{=2; fEtensor

HITIBERT,
block_num*world_size ASCFREY S B
block%§ .

MREBR, ~XPEMEEFEDL
HEROXKNNESEIHESK K
L, B “BESFEHLHFE LK
INRE

§ﬁ¢E§ Floor&rit B4R E FE

IE o

2. AEMEKEIBAIblock#=Block
Num=Ceil (i N Token#§{/Block Size)
+Ceil (T Kt TokenZi/Block
Size) . HiNToken#: WA (=¥
5 ) fHi5StokenizerfSa9tokenIDA
#; Kl Token®l: EEUHIRE
KIFOREF IR A E K E Z BEUER

ME.
;é;it¢E§Ceil§ﬁ<i+%é§%ﬁ_tﬂﬂ

3. maxBatchSize=Total Block Num/
Block Num,

WIE, BOAME: 200,
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BCEIN H%(E?E BECE =Lz
§I=
maxiterTi | uint32_ | [1, BB KEEERKE. Si5KERK
mes t maxSeqlen-1] | #ititokenN&max_tokens ( 8%
max_new_tokens ) BX&/IME(ERRAKT
EREKE,
wiE, BOME: 512,
IBRPREXRETEKE
maxOutputLen=min(maxlIterTimes,
max_tokens, max_new_tokens)
15KA9LFRE B < EoutputLen =
min(maxSeqLen - inputLen,
maxOutputLen)
maxPree | uint32_ | [0, B—HURRAAIE H1EKAY LR, BIFR
mptCount | t maxBatchSize] H—HRERSIEHIEKRIHE, &K
, HEYEKTFO _BRJFImaxBatchSize, BEATFONZETR
A, S AN =CIEic =P A1
cpuMemSizeEX WA, BRAME: 0.
ERATAO. o BM
supportSe | bool e true batchifEiF 5 .
lectBatch o false o false: FRE—EEN, HERE
AT prefilHERAIEK .
o true: XRE—RIAEN, RBIESA
prefill 5decodeiE kI =, BIiEMN
B prefillfldecode ERiSKIAEN
WITRYERIE
WiE, EOAME: false,
maxQueu | uint32_ | [500, 1000000] | BAZISE/EAS(E], B35 us,
eDelayMi | t WIE, BRIAE: 5000,
crosecond
s
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3 FRAS

3 {ERm=

3-1 MindIE LLM #OREE

MindIE Service Triton TGl vLLM
Service Backend TGl vLLM
Init Forward Finalize Backend Backend
I — | |
ITF 0.L1 MindIELLM | rpoe

LLM Manager

Generator Backend

model sampler

Text Generator

Modeling

MindIE LLM ZOFNiz515%AA
RS ENTE

S5k 01 (2026-06-05) WRIERE © HERRARBIRAT
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MindIE LLM FF&35E 3 EAm=
= 3-1 RSB n=
BRSS4t | MindIE LLMF4R | 860358 B2ORE | #0O0/F
HEZR HEE =
MindIE | LLM Manager LLM Manager ITF 0.L1 C++ API
Service | +TextGenerator | +TextGeneratorfgfit>s
+Modeling EAYCB+PAB [E])FHETE
AEsES
Triton LLM Manager LLM Manager ITF 0.L1 C++ API
+TextGenerator | +TextGeneratorigfitss
+Modeling ZEHICB+PAR O] HETE
AEsEH
TGl TextGenerator {2t TextGeneratorgifg | ITF 0.G1 | Python
+Modeling RME+Modeling#EIEEE API
|
vLLM TextGenerator {2t TextGeneratorgifg | ITF 0.G1 | Python
+Modeling QME+Modeling#EIERE API
|
MERTY::

e MindIE Service BackendgMindIE LLMZIMindIE ServiceREELE, % MindIE LLM
B5MindIE ServiceB4miFEikifi, ZEOSLMSE ( MindIE ServiceFF &8 ) -

e TGIBackendAMIndIE LLMBIE=H RS TGIRNEERE .,

e vLLMBackendAMindIE LLMEIE=A RSB VLLMEYEELR .

o IEMMWSITF 0.L1: ITF 0OF RiInterface 0, |IMNEIEO; L1FKRLLM Managerfy5E—
MNMEO,
o IEMYRSITF 0.G1: ITF 0F/RInterface 0, =IMNEEEO; G1FE~GeneratorfI5E5— iz

D o
o IEOSURIBHIARSIFIRE
o (EEgEHMIXIAS

MindIE WAL ge17i%Ae fERE | A

LLM O PN 7w

Modeling

=

ATB run_pa.py SiFERSIAE MEENY ITF Python

Models & BE. e 0.M1 API

MindForm | &% 2ZMindFormerstt[X I B

ers MindFormers MindFor
#HX mers#t

X
XHhRAS 01 (2026-06-05) WRINERE © LA ABIRAE] 18


https://www.hiascend.com/document/detail/zh/mindie/10RC3/mindieservice/servicedev/mindie_service0001.html

MindIE
MindIE LLM FF&3ERa 3 [ERG=

(1] %88
e MindIE LLM Modeling B2 EmMF . RIER SR, HEARBEFAMERTEK.

o IEMOMREITF 0.M1: ITF 0F Rinterface 0, FHMNEREO; M1%ERModelingXds
TextGeneratorf9PIEREO
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~p

RAGHIE(ERIRE

ATB ModelsfFFA
MindSpore Models{&FH

4.1 ATB Models {5

4.1.1 ATB Models &R EFR
HUiRS

BEE FZEECANN, PyTorch, Torch-NPUFIATB Models, i¥EiEZS W ( MindIE
LIIER ) -
(11 %88
RREFISE T LRI R T:
LHATB ModelsHHIIALATB ModelsIABE =,

BRI S set_env.shiIARFENIIAK “${ATB_SPEED_HOME_PATH}” IMETSAVIRIE, FrlA
sourcetZBI G rhset_env.shiil AT SREIRSHIEML “ ${ATB_SPEED_HOME_PATH}” IMET &,

2R

o {EFJATB ModelsiH{Ti#EE, REMNIRMERMET, BREIRISIEFRFBEEX Y
SERIKY, FEFNERERE

e (FEAHATB ModelsiH1THHIE, NERRENEGHIINIRFFRIEEMBRITENR .
Readme SZHfEisE

SRIATB Models®l & =3EReadmeMISESEHTHERIE, 7 BRESTIHFIELAR
RHAEMASEUAIERE L FER

SRR 01 (2026-06-05) IS © ERRAGIRAT 20
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https://www.hiascend.com/document/detail/zh/mindie/10RC3/envdeployment/instg/mindie_instg_0001.html

MindIE
MindIE LLM FF&$5R 4 FERMHIB(ERIE

4-1 ATB Models Readme XX ERREE

a

Qwen Readme

EEERETE Readme

2 4-1 Readme HENE

ATE models Readme

LLaMa Readme

S Bah A R E/E A/ E Mt HFED Readme

AR EF AE

“g 7IATB Models Fif | o IZ{TATB Models {KERAEE(EFNER
{ATB_SPEED_HOME_P | BX#HIEAN HhRZS o

ATH}/README.md” O, TR

BMER KAV R AR, 15
RIBXIRIAYS
{ATB_MODELS_HOME_PATH}/
requirementi#{T&4E, FHEER
“${ATB_SPEED_HOME_PATH}/
README.md” 3744,
o ERFNFIQRENFE:
- 87FFE. INRERECHE
FEBR;
- MBEDHAIE;
- BEDSWAIZE
o TAEIETIFIZ:
- A= 5HEEEERIREADME
L=

“$

79 ATB Models

models/llama/
README.md” &
HlLLaMat&EERY
XtE, HPRE
TLLaMaZ%IF0
LLaMa2 &R FIH&ERY
BINBINETIE
=

~Jo

o EAUFIESIIFIENE, BIFRSHE

{ATB_SPEED_HOME_P | 8/MERIZHRY AOEBING RSB, JHENS
ATH}/exz;:rmpleé/ NAg, #lan: ‘s =L, SHFHRIIFER.
models/{t{REIZFR}/ {ATB_SPEED_HO R, .
README.md” ME_PATH}/ * EEF'EWET%ML
examples/ o BREISUNELMNE-

o XHAMK. FBEMIXFIERENTH
AT

SRR 01 (2026-06-05) IS © ERRAGIRAT 71
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MABFR {EF PSP
“$ LT FAt o binBBXRIN E L safetensorkE TR
{ATB_SPEED_HOME_P | gEhFnEO/N REINA,
ATH}/examples/ A, = ; HAGT
README.md” = o SHWINELERHIANNGE.

{ERTAI

B2y

$IR2

F$IR3

+R4

e Flash Attentionf[JPaged
Attention/SEIFIARSHNEE

o FERMEENIMNETENEA.

o IFHKIZRIEREIN,

{“ $ l\/ﬂgaj&lT estﬂf DF_E o MREFNBE M A F5E0%
ATB_SPEED_HOME_P | BURY4BEFNIEE N
ATH}/tests/modeltest/ | 32NAEAINEE o BIAMRIIRA,
README.md” o HIRIZITIES.

TEbALLaMa2_7BtEESf, RERMEHEE ., BEMXIAR RN TR

EERETE,

# ECECANNIRNEE, BUAZRERE/usr/localBRT
source /usr/local/Ascend/ascend-toolkit/set_env.sh
# EeENINERERE

source /usr/local/Ascend/nnal/atb/set_env.sh

# EERECHETE

source /usr/local/Ascend/llm_model/set_env.sh

HEREAMNE: oM Hugging FaceEMER M3, B TEHAINEREFEE “/data/
Llama-2-7b-hf” .

(AR

MindIE LLMA &R BN EERIHugging Facef2AUZORTINE, HPRUAFE
trust_remote_codeZ%{, IAFHugging FaceRHITRFIREIEE TRICIES S, XEACHIZ
MIRERR T RABFRILE.

(OJiE ) HBIATB Models BN INE safetensort& AN ES 1, & FEHRINE
X4 2safetensort&U3 4, WTHFHITNEEI, & FHAINEXERbintE X
5, WHEBZBINTF AU TiER,

# BENATB Models FRIERZIR

cd ${ATB_SPEED_HOME_PATH}

# BUTHI AL Bsafetensort&zLRIINE

python examples/convert/convert_weights.py --model_path /data/Llama-2-7b-hf

MHERSARFEDINENAINEHEER T
GRS TEHEE

cd ${ATB_SPEED_HOME_PATH}
bash examples/models/llama/run_pa.sh /data/Llama-2-7b-hf

N L #<SABRrun_pa.shBIAZ X run_pa.pyIZAEIEEE, BHABIERS " "What's
deep learning?", batch size’81, BHJLAUBITEBSEXIHIENS
BEMEERNS,

o RFAUUEBELATSERREMrun_pa.pylIA, BIEANSHRLIEEXHE
REREES

SRR 01 (2026-06-05) IS © ERRAGIRAT »
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f5Ia0: fEF/data/Llama-2-7b-hfi&E TAIINE, (FFE8-RHEIE"What's deep
learning?"#0"Hello World.", #IEATbatch size)92,

# IEELEIHEE EARRSBENPURLY,, S MRLEERESHEE

export ASCEND_RT_VISIBLE_DEVICES=0,1,2,3,4,5,6,7

# HATHEE

torchrun --nproc_per_node 8 --master_port 20030 -m examples.run_pa --model_path /data/
Llama-2-7b-hf --input_texts "What's deep learning?" "Hello World." --max_batch_size 2

[0 #EA
BT EIRIANO.3 TRET B
FAFEILABIZ € N Token idR975 B THERE

E— " pyBIZA (f0test.py ) FAF4H, Token id:
# &R Token idagA =

from transformers import AutoTokenizer
tokenizer = AutoTokenizer.from_pretrained(
pretrained_model_name_or_path={tokenizerpf#ERIS{4LIRIZ],
use_fast=False,
padding_side="left’,
trust_remote_code=True)
inputs = tokenizer("What's deep learning?", return_tensors="pt")
token_id = inputs.data["input_ids"]
print(token_id)

PATIN a5, “pkToken id:
python test.py

PUTUI R ap S TR, W TRLAERRISE— MEIER SR A Token idJg
"1,15043,2787", E_MEEBRAEIINAIToken id)3"1,306,626,2691" 51, Heh
HIEARELZE D .

# HATHEE

torchrun --nproc_per_node 8 --master_port 20030 -m examples.run_pa --model_path /data/
Llama-2-7b-hf --input_ids 1,15043,2787 1,306,626,2691 --max_batch_size 2

& 4-2 run_pa.py BIZARS 5

SHABWR = | %E FIME ik
i%
--model_path = string REINERR .
ZEERHITE

2R, WIRfE
RERE, B
FMHRITHEIER A
RYEBLEFNIPRIR
F—Eo

--input_texts

iy

string "What's deep HEIE SO AN EHETE
learning?" NARER, B%
HEIE SN E)(EA
=HEHE.

SRR 01 (2026-06-05) IS © ERRAGIRAT 23
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SHEWR

g%

[

RIME

)

--input_ids

Pz

None

IR REZITR
A5 iasetEfE
15%R9token id%l
&, SEHEES
KIEERZED
2, BMEES
KAB 1 tokenfE
REsiEH.

--input_file

i1y

string

None

Nz #Fjsonlig=;
X, 5—1Tw
R AList[Dict]#&
UAYIRAT B>
HEFRIXTIEEL
&, B Dict=
BhZEE /DG
Z"role"F0
"content"FHNFE

1528

--input_dict

iy

parse_list_of_j
son

None

HEIR S AN LAR XS
N AYadaptersZ
Ro FSTURZAN:
"[{"prompt": "A
robe takes 2
bolts of blue
fiber and half
that much white
fiber. How many
bolts in total
does it take?",
"adapter":
"adapter1"},
{"prompt":
"What is deep
learning?",
"adapter":
"base"}]'

max_position_em
beddings

iy

intgZ& None

None

REAI R AIE
RETMKE.
Sitt{E7INone
AT, MIMEERIEY
B AL

max_input_lengt
h

iy

int

1024

iSERYPIN TN
token#g,

MAERRAS 01 (2026-06-05)
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SHEWR 28 | B8 SOME fER
i%

- & int 20 HIRERFK

max_output_leng token#{,

th

- & int -1 &R PrefilJEIRR)

max_prefill_toke BRAESH

ns token#, FHiA
ﬂg—’l, ml.l
max_prefill_toke
ns =

max_batch_size

(max_input_leng
th +
max_output_len
gth)

int 1 RENEIHE K

batch size,

iy

--max_batch_size

iy

int 128 KV Cachef iRz
i, BHFMED
ExAKtoken#, EK
IANS9128,

stringai& None XHIEIERELRY
None prompti&Eig

bool store_true LB ER IS
Zleos token (A
FEERIFRRT )
BY, RELERE
I, HEALLS
#, NZHEZeos
token,

--block_size

iy

--chat_template

1y

--ignore_eos

1y

bool store_true EAIEEE
. BIEALS
#, MHEHAITE
&=L,

bool store_true =84

is_embedding_m embeddingZ&i&E
odel B, BANEE
HERTRIREY, &
EALSE, T
JJembeddingzg
1R,

--is_chat_model

iy

SRR 01 (2026-06-05) IS © ERRAGIRAT 75
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4 FERUEIR(F AR

SHEWR

S ROME fA

B O o
& I

--load_tokenizer

iy

bool True 25N
tokenizer, &1&
AFalse, M#AZR
& Ninput_ids&
#, BiEHE
Jtoken id,

i1y

bool store_true =& EMAPython

enable_atb_torch HE, BIAERC

++AE, HEAN
b5, MERA
PythonfH[E],

--kw_

iy

string TR2H, 355
RAFPEST ‘S
i TINREN
o

args

AR

EET55PAIrun_pa.py I AR TAEERIRIEN, MIAPRIBINERTE, HMSERRN, 28
EMEREESE. fia:

input_texts. input_ids. input_file. input_dictSHESIERNS, EFHTHIEGIENRT
EFMEANBUEERKIELL . RIRTIXLIMA SRR token IARIZZENPU, EAHIEEII AR
BESSEUXLNPU tensor§FIEFI K, mdiIlHout of memorySEBIRIEEE., FIU0:
"req: xx input length: xx is too long, max_prefill_tokens: xx"SIRBEE -

chat_templateS#a] LUERMMAZUEN . EIRXASHEIRSUEIRERE . HLUEIRSI A
A, BEXAKEGK, AIgEaSHIsTEE,

BIASE Fmax_batch_size. max_input_length. max_output_length.
max_prefill_batch_sizeFmax_prefill_tokensZ&S#ERIEHIRMAMNKY Cache, EFFEA
HET A, £EIHout of memorySEAURSESE, FIE0: "RuntimeError: NPU out of
memory. Tried to allocate xxx GiB.",

IARSEFmax_position_embeddings&#, FRiEheiE{IERGFattention mask&ENPU
tensor, HERFPENEET A, £HIAHout of memorySEHIIRIEESE, Fu0:
"RuntimeError: NPU out of memory. Tried to allocate xxx GiB.",

block_sizes#E/NFKEHITIHSE FTERKTLMRDRENFEFESLANE, SHIHshapeRIL
ERSEHIIREE ( "Setup fail, enable log: export ASDOPS_LOG_LEVEL=ERROR, export
ASDOPS_LOG_TO_STDOUT=1 to find the first error. For more details, see the MindIE
official document.") , EFEBHTEHFFHER.

H£|R6 MhittEse.

FEATB_LLM_BENCHMARK_ENABLEMIBET =[5, BAiHEEEToken, E=Token
ReumEimEIRATE o

# METREFEA

export ATB_LLM_BENCHMARK_ENABLE=1

# EEEES R ER, $B5

HFEITEREEREConsoledr, FHRTELE./benchmark_result/benchmark.csv3Z{4EE ,
----£5R

MAERRAS 01 (2026-06-05)
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4.1.2 ATB Models JRZ (&

Il =S

{EFASLHI
B2y

$IR2

BEEWIE EZL%CANN, PyTorch, Torch-NPU. ATB Models. MindIE LLM#IMindIE
Motor, ¥IEESM ( MindIELZZEHER ) -

EENETS,
ELTERERRANER, TLUsTUATH SR SEERETS,
# BECECANNIREE, BUAZREE/usr/localBRET

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

# BECENNREIRME

source /usr/local/Ascend/nnal/atb/set_env.sh

# BEERECHETE

source /usr/local/Ascend/llm_model/set_env.sh

# MindIE

source /usr/local/Ascend/mindie/latest/mindie-llm/set_env.sh
source /usr/local/Ascend/mindie/latest/mindie-service/set_env.sh

EaNBRS HFHRIEBK.

MindIERRSZ{LERT EBSE ( MindIE ServiceFF&RIERT ) B9 “HUEFLS > BaiR
£ BT, RBUSHEEIBSE ( MindIE ServiceFF&$8F ) B9 “MindIE ServicefA
% > MindIE Server > BeBS#iRB” =1,

ARSZHECEFENAERIATB Models{EutEEfFim

vim /usr/local/Ascend/mindie/1.0.RC3/mindie-service/conf/config.json
# ModelDeployConfig.ModelConfig.backend Type=ER BRI NME A "atb"

IRSSCAPIEEOIBES%E ( MindIE ServiceFH&1ER ) B9 “BRSMLEN” &5,
FIFEI{EAHTTPSEZ i ( Linux curlés$, PostmanT B ) &KIXHTTPSIERK, Itbak
PALinux curlégp S Al TR . EF—1MEO, SERAUTGHRSEIEXEK.

curl -H "Accept: application/json" -H "Content-type: application/json" -X POST --cacert {ServerfRSZimIiEHBAY

IR /AREBEER] --cert {EPIRMERMFIERY --key {BEFIREBFABIER} -d '{"inputs™:
"hi","stream":false} https://{ip}:{port}/generate

e

4.2 MindSpore Models {5

4.2.1 MindSpore Models JRS3{L{EF

HIfR SR

MindIE LLMA{YSZ3FATB Models, EIRTSZIFMindSporefEHESR/Si%, MindSpore
ModelsZEZEMindFormerstt X FHIFFEEEY, #REGIFRF(FEREHSE MindSpore
Transformers,

o EEMELLECANNFEBESM ( MindIEREEISR ) -

SRR 01 (2026-06-05) IS © ERRAGIRAT 7
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EGER

{ERSLHY

o EIEIE LZLEMindFormers, iFIHIEZMindFormersE B8R .

HUTIEIERT, BISNERREEIMIindFormersER{ERAIE ( ckpthEzt)
MindFormersigft 7 #—RIINELER T B, 152 ENER &R,

LAQwen1.5-72B/f, 3EHESREEIMNER REHMINT:

mf_model

L gwen1_5_72b
config.json # B jsonBLE M4
vocab.json # 1&Bvocab3 4, hf EXIREEI T,
merges.txt # 1EBImerges {4, hf EXIREESTEL

predict_qwen1_5_72byaml # t&E&yam(BcE {4
gwen1_5_tokenizer.py # t&RtokenizerS{4§, Mmindformers&riresearchE R FHEIRIMERSH
gwen1_5_72b_ckpt_dir # BRI INE L

predict_qwen1_5_72b.yamIBEXFATEE

load_checkpoint: '/mf_model/qwen1_5_72b/qwen1_5_72b_ckpt_dir' # IFERIEES HANE G LIZER
use_parallel: True
auto_trans_ckpt: False # EEFEBEIINERER, BESIRE HFalse
parallel_config:
data_parallel: 1
model_parallel: 4  # SREHEEEEENS, —KRSHERRE—E
pipeline_parallel: 1
processor:
tokenizer:
vocab_file: "/mf_model/qwen1_5_72b/vocab.json" # vocab3Z{4#&2
merges._file: "/mf_model/qwen1_5_72b/merges.txt" # merges3Z{4I&{Z

tEERYconfig.json 34 AT LAfEEAsave_pretrained#2 4R, R~EIZIT:

from mindformers import AutoConfig

model_config = AutoConfig.from_pretrained("/mf_model/qwen1_5_72b/predict_qwen1_5_72b.yaml")
model_config.save_pretrained(save_directory="./json/qwen1_5_72b/", save_json=True)

121TMindSpore ModelsFEECSIRZMIER -

REWRETE,

HLRBFENRANER, JAETU TSR SEHRETSE.
# Ascend

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

# MindIE

source /usr/local/Ascend/mindie/latest/mindie-llm/set_env.sh
source /usr/local/Ascend/mindie/latest/mindie-service/set_env.sh
# MindSpore

export LCAL_IF_PORT=8129

# BRfEcE

export MS_SCHED_HOST=127.0.0.1 # schedulerT5sipitbit
export MS_SCHED_PORT=8090 # schedulert s fRS3i% 0

MR

&N LR RERHMIndIE, FEFEMS_SCHED_PORTESHEE MR, HHEITEIHiZ
SHIRE, BirNEbROSEHR=HE,

$E2 FRSUFHRIEBK.
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MindIERRZ(ERSEESE ( MindIE ServiceFF&IERT ) B9 “HUEFLE > BaiR
P BT, RBUSHEEESE ( MIindIE ServiceFF&1ERS ) BY “MindIE ServiceZH
% > MindIE Server > FeBES ¥R =1,

EZEFEHAMindSpore ModelstERIEERIR, IRESHEEFTEE
ModelDeployConfig.ModelConfig.backendType=2EZIR B 3"ms" .

vim /usr/local/Ascend/mindie/latest/mindie-service/conf/config.json
# 1&ModelDeployConfig.ModelConfig.backendType
"backendType": "ms"

IRSSCAPIHEOIBES%E ( MindIE ServiceFH&1ER ) B9 “BRSMEND” &5,
FBAPEERHTTPSE AR ( Linux curléss, PostmanTHE ) KIXHTTPSIER, Ithat
PALinux curldas S A%l TIHB. EF—1EO, FERUTHSRIEEK,

curl -H "Accept: application/json" -H "Content-type: application/json" -X POST --cacert {ServerfRSZimiEHAY

BRI B/ARIEPIREZ} --cert {ZPURIERHIRR} --key {ZPIHIERFAHIRR]} -d '{"inputs™: "I love Beijing,
because","stream": false}' https://{ip}:{port}/generate

ikl

MindSporeiz= T, BXRIKPAIseedFERIRFHITE[O, 2A32)SEEIA, HBIINIZIRELA
{Bseed = 018,

R
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https://www.hiascend.com/document/detail/zh/mindie/10RC3/mindieservice/servicedev/mindie_service0004.html
https://www.hiascend.com/document/detail/zh/mindie/10RC3/mindieservice/servicedev/mindie_service0285.html
https://www.hiascend.com/document/detail/zh/mindie/10RC3/mindieservice/servicedev/mindie_service0062.html

MindIE
MindIE LLM FF&3ERa 5 APl #Z AR

API #2[i7AA

LLM Manager APIZ%& ( C++)
LLM Manager APIZ% ( Python )
Text Generator APIZ% ( Python)
Infer Engine APIZZ ( C++)

5.1 LLM Manager API &% (C++)

5.1.1 LLM Manger 124189 C++iz0

5.1.1.1 (A=
FIXTEHAIRSHUMINIE Service. =F5BRSZ A Triton, RHERNIFEERED, IF

Continuous BatchingshZSiREE .
5.1.1.2 #&%E

5.1.1.2.1 InferRequest

Ki5AR
InferenceRequest}EIE 5 |ZEINEEIE KL, EHRequestIIatl, TensorZE, FKEX
BEKRESEIEEAO,
(0 e
UTEBHHHPTRER: prefill iR, DWEREFR: decoder,
InferRequest &[]
¥EOTheE
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ORI

explicit InferRequest(InferRequestid requestid);

mE

B8 B WIE 5eBH EVEEK

requestld = BXKRID, InferRequestld &
B, 5%
5.1.1.2.5
InferRequestid,

{EREAI

mindie_llm:InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

R[EE

InferRequestIF&R
SetTensor &[]
EOTheE

BRAZE Tensoriz [,

ORI

void SetTensor(const std::string& tensorName, TensorPtr &tensor)

EO2#
£
28 BRIk yiol:ls BEEK
tensorName 2 tensorg=, BiENERE
stringz&8Y,
tensor 2 tensorl& . &iEmInferTensor
KA S
=) =
5.1.1.2.3
InferTensor,

{EREA

mindie_llm:InferRequestld runtimeReqld(0);

std::ishared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType = mindie_llm:InferDataType::TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
runtimeRequest->SetTensor(name, inputsTensor);
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U

To
AddTensor &
EOThRE

Zsh0Tensor,

BORS

Status AddTensor(const std::string& tensorName, TensorPtr &tensor)

EO2#8
=
28 BARWIE yiol:ls EEESK
tensorName 2 tensorid=. EENEFE
Stringz&8Y,
tensor 2 tensora . &iEmInferTensor
KR, FSE
5.1.1.2.3
InferTensor,

{EREHI

mindie_llm::InferRequestld runtimeReqld(0);

std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

std::string name = "INPUT_IDS";

mindie_llm::InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
runtimeRequest->AddTensor(name, inputsTensor);

) =

StatusXJ= .
GetTensorByName &[]
Ok

HR¥ENameszxENTensor,

gl

Status GetTensorByName(const std::string& tensorName, TensorPtr &tensor)
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mE S

{ERGI

L

28 BERWIE Lotz BYEER
tensorName 2 tensorig=, BENFER R
e
=%=o0
tensor =2 tensorl& . &iEBInferTensor

XK, 55E
5.1.1.2.3
InferTensor,

mindie_llm:InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType = mindie_llm:InferDataType::TYPE_INT64;

std::vector<int64_t> dataShape = {1, 2};
auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);

runtimeRequest->AddTensor(name, inputsTensor);

TensorPtr tensor = std::make_shared<mindie_llm:InferTensor>();
Status ret = request->GetTensorByName("INPUT_IDS", tensor);

StatusId&R .

DelTensorByName #&[]

BEMOIh8E

Mgl

BOSH

{ERGI

fR¥ENameffif&Tensor,

Status DelTensorByName(const std::string &name)

2 BRIk ooz BYEER
name 2 tensoriZ=. BiERERr e

B,

mindie_llm:InferRequestld runtimeReqld(0);
std::ishared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType = mindie_llm:InferDataType::TYPE_INT64;

std::vector<int64_t> dataShape = {1, 2};
auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);

runtimeRequest->AddTensor(name, inputsTensor);

MAERRAS 01 (2026-06-05)

WRIERE © HERRARBIRAT

33



MindIE

MindIE LLM FF&3ER

5 APl #Z i AR

)

TensorPtr tensor = std::make_shared<mindie_llm:InferTensor>();
Status ret = request->DelTensorByName("INPUT_IDS");

StatusXIs,

GetRequestid #Z[]

BOIh8e

BORSI

BOsH

{EFRRHFGI

) =

SREUBKID .

InferRequestld GetRequestld() const

mindie_llm::InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
mindie_llm::InferRequestld Requestld = runtimeRequest->GetRequestld();

InferRequestldXF &R .

SetMaxOutputLen #Z[]

BEOh8e

BOst

BEOsy

{EREHI

IRERAHHKE

Status SetMaxOutputLen(uint32_t maxOutputLen)

B8Y W% 5BH BEEK
maxOutputLen = EXEEKE, uint32288Y,

mindie_llm:InferRequestld runtimeReqld(0);
std::;shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
uint32_t maxOutputlLen = 1;

Status ret = runtimeRequest->SetMaxOutputLen(maxOutputLen);
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U

StatusyI&R .
GetMaxOutputLen [
¥ OIhEE

KGR ABHKE.

BOM

EOsH

{EREA

L

uint32_t GetMaxOutputLen() const

mindie_llm::InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
uint32_t maxOutputlen = 1;

Status ret = runtimeRequest->SetMaxOutputLen(maxOutputLen);
uint32_t maxOutputlLen1 = runtimeRequest->GetMaxOutputLen();

REIEREAEHIKE KB 9uint32_t,

GetRequestinner ##[

BO08E

O

EOsH

(eI

)

$kEXInferRequestimplITER

std::shared_ptr<InferRequestimpl> GetRequestinner() const

mindie_llm::InferRequestld runtimeReqld(0);
std:shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
std::shared_ptr<InferRequestimpl> request = runtimeRequest->GetRequestinner();

IR [E4E A InferRequestimplEIFEET TSR
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Immutablelnputs [
EOIhEE

$KENTensorMapXJd& ,

O

BOs¥

{EREAI

)

const TensorMap & mmutablelnputs() const

mindie_llm:InferRequestld runtimeReqld(0);

std::ishared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType = mindie_llm:InferDataType::TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
runtimeRequest->AddTensor(name, inputsTensor);

TensorMap tensorMap = runtimeRequest->Immutablelnputs();

IR[ElTensorMapd& .

SetReqType [

BOIN8e

BOMI

BEOsy

{EREHI

SEIERER, prefillakdecode,

void SetReqType(mindie_llm:InferReqType reqType);

24 AW | 5 BEZEK
reqType = KR, e REQ STAND_INFER =
0,

e REQ_PREFILL =1,
e REQ_DECODE = 2,

mindie_llm:InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
runtimeRequest->SetReqType(mindie_llm:InferReqType::REQ_STAND_INFER);

SRR 01 (2026-06-05) RIS © ERRAGIRAT 36



MindIE

MindIE LLM FF &35

5 APl #Z AR

IREHE

To
GetReqType #Z[
#=OThee

IREGERAEEY

BEORS

b

{ERGI

R[EE

mindie_llm:InferReqType GetReqType() const;

mindie_llm::InferRequestld runtimeReqld(0);
std:shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

runtimeRequest->SetReqType (mindie_lIm:InferReqType::REQ_STAND_INFER);

mindie_llm::InferReqType type = runtimeRequest->GetReqType();

enum class InferReqType {
REQ_STAND_INFER =0,
REQ_PREFILL =1,
REQ_DECODE =2

%

IsPrefillReq &

BO08E

gl

{EREHI

B EEePrefil 28,

bool IsPrefillReq() const;

mindie_llm:InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

runtimeRequest->SetReqType(mindie_llm:InferReqType::REQ_STAND_INFER);

bool isPrefill = runtimeRequest->IsPrefillReq();
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IR[EHE

bool(&,
IsDecodeReq [
#=OThee

O

EOSH

{ERGI

R[EE

BREBEDecodeZERY

bool IsDecodeReq() const;

mindie_llm::InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
runtimeRequest->SetReqType (mindie_lIm::InferReqType::REQ_STAND_INFER);
bool isDecode = runtimeRequest->IsDecodeReq();

bool{&.,

SetDTarget #[]

BOI08E

BOM

mE

{EREHI

IREIEREERN DT =AIserver IP,

void SetDTarget(std::string &dTarget);

2¥ =YL | HEE BUEEK
dTarget = REMTESHELFIDT | FRHHER,
MRYipittit server ipiit .

mindie_llm:InferRequestld runtimeReqld(0);
std::ishared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);

string serverlp = "";
runtimeRequest->SetDTarget(serverlp);
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RENE
Tco
GetDTarget [

BOI08E

BOMI

P

{ERGI

IRENBER R B DTI=RIIP,

std::string GetDTarget() const;

mindie_llm::InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
string serverlp ="";

runtimeRequest->SetDTarget(serverlp);

std::string ipTarget = runtimeRequest->GetDTarget();

R[EHE
Bi#xserver IP,
SetPrefillAddr [0

#MIh8E

BOst

EOsH

(eI

REIEKEPTI = _ERIserver IP,

void SetPrefillAddr(std::string &prefillAddr);

2 2EWE | 5 BYEEK
prefillAddr = E=HEMERRiptBiL, FRIBRE,

server ipithit,

mindie_llm:InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
string prefillAddr="";

runtimeRequest->SetPrefillAddr(prefillAddr);
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REHE
o
GetPrefillAddr 0

BOI08E

ORI

P

{EREHI

IR[EHE
P =/YServer IP,
SetSrcBlockTable [

BEOhee

BEORS

EOsH

{EREAI

FRENPTI s=AYServer 1P,

std::string GetPrefillAddr() const;

mindie_llm::InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
string prefillAddr="";

runtimeRequest->SetPrefillAddr (prefillAddr);

string addr = runtimeRequest->GetPrefillAddr();

REIEREPT & EAYblock table,

void SetSrcBlockTable(const std::vector<int64_t> &srcBlockTable);

28 BAYIE | 08 BEER
srcBlockTable = SEHEETS R JTERint64 tZEEIRY
block table, vector, TTEEBEARFE

F0,

mindie_llm:InferRequestld runtimeReqld(0);
std::ishared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
std:vector<int64_t> srcBlockTable{0, 1, 2};

runtimeRequest->SetSrcBlockTable(srcBlockTable);
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REHE

Tco
GetSrcBlockTable #0

BO8e

SREVBESKTEPT = EAYblock table ™R,

gt

std::vector<int64_t> GetSrcBlockTable() const;

BOSH

(eI

mindie_llm::InferRequestld runtimeReqld(0);
std::shared_ptr<mindie_llm:InferRequest> runtimeRequest(runtimeReqld);
std::vector<int64_t> srcBlockTable{0, 1, 2};
runtimeRequest->SetSrcBlockTable(srcBlockTable);

auto blockTable = runtimeRequest->GetSrcBlockTable();

R[EE

iEblock table,
~InferRequest
E[OThee

FRATHIEREL
ZOE

~InferRequest()
EZO2%

o
R[EE

o

5.1.1.2.2 LiImManager

i
LimmanageriEIEs5 | ZINaEETESE, RMHtManagert&RAVFIIAMFIZRLE
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LimManager ]

BON8E

BOMs

EOsH

{ERHGI

R[EE

BROADISERE

LimManager(const std::string &llmConfigPath, mindie_llm::GetRequestsCallback getRequest,
mindie_llm::SendResponsesCallback sendResponse, mindie_llm::ControlSignalCallback controlCallback,
mindie_llm::LImManagerStatsCallback statusCallback,
mindie_llm::SendStatusResponseCallback statusResponseCallback,

std::map<std::string, std:string> ipInfo = std::map<std::string, std::string>())

5.1.1.4 R¥EFCallbackEX IR NREIEETEE, LUIRWITESH

2H ERUWIE Ll BEER

ipInfo 2 1EPDIH=IREIYIES | std:map<std:strin
HEENTSBM | g, std:string>
EREXSHIEE
ERE,

D

[lmConfigPath $¥llmmanagerg | const std::string

ERVEERREE
#8llmmanagerfy

mindie_llm::GetRequestsCallback getRequestCallback;

mindie_llm::SendResponsesCallback sendResponsesCallback;

mindie_llm::ControlSignalCallback stopSignalCallback;

mindie_llm::LLImManagerStatsCallback statsCallback;

mindie_llm::SendStatusResponseCallback sendStatusCallback;

const std::string lmConfigPath;

std::map<std::string, std::string> ipInfo;

std::shared_ptr<mindie_llm:LImManager> lmManager =
std::make_shared<mindie_llm::.LimManager>(llmConfigPath, getRequestCallback, sendResponsesCallback,
stopSignalCallback, statsCallback, sendStatusCallback,ipinfo);

IR[ELImManageridsR.,

GetModelParams [0

BO8E

BORS

RHIREUREI S HAYTIRE

std::map<std::string, std:string> GetModelParams() const
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mE S

(eI

iR [E{E

Shutdown £

BOI08E

ORI

BOSH

{ERGI

R[E{E

GetMaxPositio

BOI08E

mindie_llm::GetRequestsCallback getRequestCallback;
mindie_llm::SendResponsesCallback sendResponsesCallback;
mindie_llm::ControlSignalCallback stopSignalCallback;
mindie_llm::LlmManagerStatsCallback statsCallback;
mindie_llm::SendStatusResponseCallback sendStatusCallback;

const std::string lmConfigPath;

std::map<std::string, std::string> ipInfo;

std::shared_ptr<mindie_llm:LiImManager> llmManager =
std::make_shared<mindie_llm::.LimManager>(llmConfigPath, getRequestCallback, sendResponsesCallback,
stopSignalCallback, statsCallback, sendStatusCallback,ipInfo);
std::map<std::string, std::string> modeparams = lmManager->GetModelParams();

IREImapt& AR S,

R IFLLMManagerfJInge.

void Shutdown()

mindie_llm::GetRequestsCallback getRequestCallback;
mindie_llm::SendResponsesCallback sendResponsesCallback;
mindie_llm::ControlSignalCallback stopSignalCallback;
mindie_llm::LImManagerStatsCallback statsCallback;
mindie_llm::SendStatusResponseCallback sendStatusCallback;
const std::string llmConfigPath;

std::map<std::string, std::string> ipInfo;
std::shared_ptr<mindie_llm:LImManager> lmManager =
std::make_shared<mindie_llm::LImManager>(llmConfigPath, getRequestCallback, sendResponsesCallback,
stopSignalCallback, statsCallback, sendStatusCallback,ipInfo);
llmManager->Shutdown();

Tco
nEmbeddings [

$REXmaxPositionEmbeddings#{&E .
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ORI

uint32_t GetMaxPositionEmbeddings() const

mE

{ERGI

mindie_llm::GetRequestsCallback getRequestCallback;
mindie_llm::SendResponsesCallback sendResponsesCallback;
mindie_llm::ControlSignalCallback stopSignalCallback;
mindie_llm::LImManagerStatsCallback statsCallback;
mindie_llm::SendStatusResponseCallback sendStatusCallback;

const std::string lmConfigPath;

std::map<std::string, std::string> ipInfo;
std::shared_ptr<mindie_llm:LImManager> llmManager =
std::make_shared<mindie_llm::LimManager>(llmConfigPath, getRequestCallback, sendResponsesCallback,
stopSignalCallback, statsCallback, sendStatusCallback,ipInfo);
uint32_t maxposition = llmManager->GetMaxPositionEmbeddings();

IREHE

REIEAuint32_tZERIImaxPositionEmbeddings#{E
UpdateEnginelnfo $[]
#=OTheEE

TRUHIEEDIEK

ORI

bool UpdateEnginelnfo(std::shared_ptr<mindie_llm:InferRequest> &runtimeRequest, bool isForceRelease);

BOsH

2% BRWIE 1A EEZER
=

BB R, | std:ishared_ptr<Min
dIE_LLM:InferReque
st>,

runtimeRequest

isForceRelease =2 EE5EEIENT | bool,
maiEE,

{EREAI

mindie_llm::GetRequestsCallback getRequestCallback;

mindie_llm::SendResponsesCallback sendResponsesCallback;

mindie_llm::ControlSignalCallback stopSignalCallback;

mindie_llm::LImManagerStatsCallback statsCallback;

mindie_llm::SendStatusResponseCallback sendStatusCallback;

const std::string llmConfigPath;

std::map<std::string, std::string> ipInfo;

std::shared_ptr<mindie_llm:LImManager> lmManager =
std::make_shared<mindie_llm::LImManager>(llmConfigPath, getRequestCallback, sendResponsesCallback,

SRR 01 (2026-06-05) RIS © ERRAGIRAT 42



MindIE
MindIE LLM FF&3ER

5 APl #Z AR

stopSignalCallback, statsCallback, sendStatusCallback,ip
std::shared_ptr<MindIE_LLM::InferRequest> request;
llmManager->UpdateEnginelnfo(request, false);

R[EHE
bool{&,

Init &0
EOIhEE

LimManagerf9#JsaftiE .

BORsI

Info);

Status Init(uint32_t modellnstanceld, std::set<size_t> npuDevicelds)

EOSH

2 ERWIE 54BA EEER
modellnstanceld = FERYSCEId, uint322&8Y,
npuDevicelds 2 npuigEEaJids, std::set<size_t>,

{ERHGI

/] FEEN6.1.1.409FE
mindie_llm::GetRequestsCallback getRequestCallback;

mindie_llm::SendResponsesCallback sendResponsesCallback;

mindie_llm::ControlSignalCallback stopSignalCallback;
mindie_llm::LImManagerStatsCallback statsCallback;

mindie_llm::SendStatusResponseCallback sendStatusCallback;

const std::string lmConfigPath;
std::map<std::string, std::string> ipInfo;

std::shared_ptr<mindie_llm:LImManager> llmManager =

std::make_shared<mindie_llm::.LimManager>(llmConfigPath, getRequestCallback, sendResponsesCallback,

stopSignalCallback, statsCallback, sendStatusCallback,ipinfo);
uint32 modellnstanceld = 0;
std::set<size_t> npuDevicelds = {0};
llmManager->Init(modelinstanceld,npuDevicelds);
IR[EE
StatusXdR
~LImManager [
E[OThee
ERATIIRREL
ZOE
~LImManager()
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5.1.1.2.3 InferTensor

ESLL

LimmanagerE235 | EINEEHIES, IRILMAMRLAIES,

InferTensor [0
EZOIheE
FIAIEREL

O

InferTensor() = default;

InferTensor(std::string name, InferDataType dataType, std:vector<int64_t> dataShape);

EOSH

S ERWIE 5488 BYEEK

name = tensorg=F., BIENFERFERER
stringz8EY,

dataType = tensorfiEEE . | BIEREIEREL B
£%#5.1.1.3.1
InferDataType,

dataShape = tensorFIEHE ., | BIENEIEEE,
std::vector<int64 t
>

{ERHGI

auto runtimeTensor = std:make_shared<mindie_llm::InferTensor>();
std::string name = "INPUT_IDS";

mindie_llm::InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;

std::vector<int64_t> dataShape = {1, 2};
auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);

REHE
InferTensorXdsR .,
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GetShape &[0

MO0
IRENEKE XIS shape,

Mgl

const std::vector<int64_t> &GetShape() const

BOsy

{EREHI

std::string name = "INPUT_IDS";

mindie_llm::InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
std::vector<int64_t> shape = inputsTensor->GetShape();

REHE
tensorfUEURHEE , 358 Hvector<int64_t>,
GetSize 0

BEO08E
IRENSK BT REUR AN

BORS

size_t GetSize() const

BOsH

{ERGI

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
size_t size = inputsTensor->GetSize();

RENE

SKEXTREIEARN, KB gsize_t,
GetDataType %[
#OIhEE

IREGKEXIREUESLEL,
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ORI

InferDataType GetDataType() const

EOsH

{EREHI

std::string name = "INPUT_IDS";

mindie_llm::InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
mindie_llm::InferDataType dataType2 = inputsTensor->GetDataType();

R[EHE
SKREXTREUEXREY, KB SInferDataType.

GetMemType 0

#¥OThee
REGKEXTSRAIMemType,

BORS

MemType GetMemType() const

BOsy

(eI

std::string name = "INPUT_IDS";

mindie_llm::InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
mindie_llm::MemType type = inputsTensor->GetMemType();

R[EHE
KEITRAIMemType, ZEEIHMemType,
GetData 1[0

EZOIheE
SRENEKE XIS AIData,

O

void* GetData() const;
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mE S

o

{ERGI

std::string name = "INPUT_IDS";

mindie_llm::InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;

int64_t dataSize = 2;

std::vector<int64_t> dataShape = {1, dataSize};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
size_t bufferSize = dataSize * sizeof(int64_t);

inputsTensor->Allocate (bufferSize);

auto data = inputsTensor->GetData();

R[EHE
SR ITRAVHIRATE et o

GetName [0

EOLRE
REGKBIRAIET .

BOMsl

const std::string &GetName() const

BOSH

{EREHI

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
const std::string name = inputsTensor->GetName();

REHE

IKEWRNEF, LB NFHFRER,
Truncate 0
EOIhEE

TN IK BT R TELER

BORS

bool Truncate(const size_t truncLen)
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mE S

eI

R[EE

Allocate 2O

#MOIheE

BORSI

BEOSH

{EREAI

)

2% BRI ool BYEEK
truncLen = BENEIRKEKX | 8 ENEIEREX
N, I\, ZERN
size_t,

std::string name = "INPUT_IDS";

mindie_llm::InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
bool ret = inputsTensor->Truncate(1);

NBNKEXNROERFTIE, AT REIEBASE.

bool Allocate(size_t size)

S8 =AWk iR BYEERK
size = BENNETEK | size_tz£8,
N,

std::string name = "INPUT_IDS";

mindie_llm::InferDataType dataType= mindie_llm:InferDataType:TYPE_INT64;

int64_t dataSize = 2;

std::vector<int64_t> dataShape = {1, dataSize};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
size_t bufferSize = dataSize * sizeof(int64_t);

inputsTensor->Allocate (bufferSize);

KEXNRAF=RSEEEMY, REIZEEIbool3EE,
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SetBuffer [

BOI08E

ORI

- mE

HENKENRIRELHE, FEANMIEEHFERMNAFIRN

void SetBuffer(const void *buffer, size_t tensorbyteSize,

bool tensorNeedRelease)

S8 BRI yLolifz BYEEK
buffer = sk EHIEHLHE EiRathtigEt:
£t FEfE@HA
malloc. calloc¥
reallocZEREENZS
PECAIREIBLE .
tensorbyteSize = SREFHIEAFK BIEERENEFS
N, BRI
, ERYgsize t o
tensorNeedReleas | 2 EEEEENAE | §Z89boolZEEY
e YRR

{EREAI

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType= mindie_llm:InferDataType::TYPE_INT64;

int64_t dataSize = 2;

std::vector<int64_t> dataShape = {1, dataSize};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
uint64_t bufferSize = dataSize * sizeof(int64._t);

void *data = (void *)malloc(bufferSize);

inputsTensor->SetBuffer(data, bufferSize, false);

&[EHE
o

SetRelease #[

EOL0RE
AHNKBISRE R ERERMEIRRFTR.

BOmI

void SetRelease(bool releaseFlag)
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mE S

B8 BERWYIE 588 EYEEK
releaseFlag = EORERENE | §i%a9boolZRE,
REFERRR,

{EREAI

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType= mindie_llm:InferDataType:TYPE_INT64;

int64_t dataSize = 2;
std::vector<int64_t> dataShape = {1, dataSize};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);

uint64_t bufferSize = dataSize * sizeof(int64_t);
void *data = (void *)malloc(bufferSize);
inputsTensor->SetBuffer(data, bufferSize, false);
inputsTensor->SetRelease(true);

R[EE

Release [
EZOIhEE
BEESNKENRAEF.

O/

void Release()

BEOsH

{EREHI

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType = mindie_llm:InferDataType::TYPE_INT64;

std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);

inputsTensor->Release();
R [EE
Tco
GetTypeByteSize %[
¥ IhEE
FRENXS M InferDataTypeZRBUIFT54 .
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ORI

static size_t GetTypeByteSize(InferDataType dataType)

i {mE

8% BERWIE 15AA BYEER
dataType = HiRER, InferDataTypezt
B,

{EREHI

std::string name = "INPUT_IDS";

mindie_llm:InferDataType dataType = mindie_llm:InferDataType:TYPE_INT64;
std::vector<int64_t> dataShape = {1, 2};

auto inputsTensor = std::make_shared<mindie_llm:InferTensor>(name, dataType, dataShape);
size_t size = inputsTensor->GetTypeByteSize();

L

InferDataTypeZS B8, 58 Hsize_t,

~InferTensor [

BOI08E

ERANTHIEEREL
ZORE0

~InferTensor()
O

To
REHE

Tco

5.1.1.2.4 Error
K5 AR
HIES | ZEIRAE3E, BRHEIREa0CIE .. KENFINRE,
Error [
EOIhEE

o IRIEKZSCodetBIREISENIR, HiRI3S%E5.1.1.3.4 Codefrzi,
o IRIEKIESCode. $HIR(EEmsg, BIEREIEEXNR,
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ORI

explicit Error(Code code = Code::OK);
explicit Error(Code code, std::string msg);

EOS#
2 BRIk ool BY{EER
code DYV eI e Code:OK

e Code:ERROR
e Code:INVALID
e Code:NOT_FO

UND
msg DS ERER. BIEFfFEstring

{ERGI

Error(Error::Code::OK);
Error(Error:Code::ERROR, "ERROR: Failed to get real path of home.");

R[EHE
Errorldd&R .
ErrorCode [0
EOIhEE
SREUR BT SR ARIEIR

BEOsl

Code ErrorCode() const;

{EREHI

Error(Error:Code::ERROR, "ERROR: Failed to get real path of home.").ErrorCode();

IR[EHE
FEIRABHTE .
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Message #%[]
#=OThee
REUREITR AR EIRBER

BOMI

const std::string &Message() const;

{ERFGI

Error(Error:Code::ERROR, "ERROR: Failed to get real path of home.").Message();

IR[EIE
ERIBER, string288Y,
IsOk 0

EOL8E
RENREIRSRTS, BEREBRS.

BORSI

bool IsOk() const;

BOsy

{ER=EHI

auto error = Error(Code code = Code::OK);
if (lerror.IsOk()) {
return -1;

}

R[EHE
e true: IREIEE, XNFIBIELID.
o false: REIFE, (LFREELM.

ToString &[0

BEOIheE

4%;&#529‘%%?9??5%*%5%, BARNERBIRIGAENFHE, MERESN" "i#
fTHHE.
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ORI

std::string ToString() const;

{ERGI

auto err = Error(Error::Code::ERROR, "ERROR: Failed to get real path of home.");

err.ToString();
RENE
IREXF R ERIFRTE
Errorids BEIFFER
Error:Code::OK OK: + msg
Error:Code::ERROR Error: +msg
Error::Code::INVALID_ARG Invalid argument: +msg
Error::Code:NOT_FOUND Not found: +msg
CodeToString &

EOI8E
SRR T o

Ml

static const char *CodeToString(const Code code);

BOsH

28 BAWIE ootz BEER

code D%V FEIRAOMIES Mz$2kCodelH, 15
£#51.1.34
CodeMrzEs,

(eI

std::string str(CodeToString(code_));

IR[EHE
IREHE IR RATS LT o
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Codetas IREI=FFE
Code::OK OK
Code::ERROR Error

Code:INVALID_ARG

Invalid argument

Code:NOT_FOUND

Not found

5.1.1.2.5 InferRequestid

ESlL

#EIES |SEESRIDSEIEE, $RIIERIDRIHIIAL .

InferRequestid &[]

o IRIEFSIFRFErequestLabe{EBIELAstringZRBUBEIEAME—FFISHIBERAEIT

o RIEFFuint64ZEE requestindex{BEIZLAUINt64AZEBEYBEE R E—FFISHIERAE

ol
EDDJEE
e InferRequestldfIBRIAIDIERE]
Ko
PUE 8
v
EOE
explicit InferRequestld();
explicit InferRequestld(const std::string requestLabel);
explicit InferRequestld(uint64_t requestindex);
EOS%H

28

fil

ol

EEER

A
[ |
requestLabel | @4i%

RIS SR RAYME— AR
.LP\ ’ %5”% ’ J\XEZEEStrlng
XA,

BIERIFERTEE,
stringZEBYiEKF

So

2H ERUWIE

15208

EEER

requestindex | Wik

HEIEERYRAME—RT

S, uint643£EIRT,

BiERuint64E—RE51

Po
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{ERGI

R[EE

mindie_llm:InferRequestld1 runtimeReqld();
mindie_llm:InferRequestld2 runtimeReqld("Req");
mindie_llm:InferRequestld3 runtimeReqld(0);

InferRequestldXF &R .

InferRequestid E{ERFEEIZ

BOI08E

BOM

EOSH

{ERGI

o EHEFEBBREMRI=-SEZEFT, BTHRIERENBMUALIVINGA_ESEREAF
ISR, FISERrhshHEEBERANSR, BFIRR—MERIK,

o EHHEBRENRAI=SEZET, BTHEFEREBLALstringZERFlFT]

BRA, FISERFErhsiHHEBERANSR, BFix

IR—MNBEKIK,

o EHHEBREMRI=-SEZEF, BTNEBRBKRIEMRIDIBM—HFFRNER

IR

InferRequestld &operator = (const uint64_t rhs);
InferRequestld &operator = (const std::string &rhs);
InferRequestld &operator = (const InferRequestld &rhs);

2H EEYIE | 17 EEER

rhs Wik EREFIIS, B—IRRIE | GiEfuinted_tHI(E.
KIK,

SH BRYE | 3R EYEZER

rhs W% BRFFIS, B—RRIE | GiERNFAFSH.
RIKo

2H Bk 15AA EUEER

rhs W5 HEIRERAIR . giiﬂ’\ﬁ%ﬂqﬁiiﬂ‘

mindie_llm:InferRequestld runtimeReqld1(0);
uint64_t reqld = 0;
mindie_llm:InferRequestld runtimeReqld2 = reqld ;
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mindie_llm:InferRequestld runtimeReqld3 = "Req";
mindie_llm:InferRequestld runtimeReqld4 = runtimeReqld1;

IR[EE
InferRequestldIFER ,
InferRequestid &[]

BEMIheE

ORI

BOsy

{EREA

R [E{E

Type #&[]

BOI08E

ORI

(eI

{EFAE A/ InferRequestld¥Jig{kInferRequestldXI R o

InferRequestld(const InferRequestld &other)

B8H BRI jizhil: EEZEK

other WAIsE E88 BiEANERAEYT
InferRequestldXd | K.
Ko

mindie_llm::InferRequestld runtimeReqld1(0);
mindie_llm:InferRequestld runtimeReqld2(runtimeReqld1);

InferRequestldXF &R .

REUBERIFIRE—RIFI I SImRAIEIERE

DataType Type() const;

mindie_llm:InferRequestld runtimeReqld1(0);
mindie_llm::DataType dataType = runtimeReqld1.Type();

MAERRAS 01 (2026-06-05)

WRIERE © HERRARBIRAT

59



MindIE

MindIE LLM FF&15R 5 APl 215 A8
R[EHE
BRI RE—BIFS STHRAIEHESEE,
StringValue #&[]
£=ZOTheE

RENBEREFHLBOFINS, SHBERKFFISEILSstringLENERIK(ER .
EOSI

const std::string &StringValue() const;

P

{ERGI

mindie_llm:InferRequestld runtimeReqld1("0");
std::string value = runtimeReqld1.Type();

RENE

RENERANIRFHFREFINS, HEREWTRAUING_ 8, SIREIZFIIS,
UnsignedintValue [
#EOIN8E

RENERGHFLBNFIIS, SHEREFFISELuintes SEENERIKER,
OB

uint64_t UnsignedIntValue() const;

mE

{ERHGI

mindie_llm:InferRequestld runtimeReqld1(0);
uint64_t value = runtimeReqld1.Type();

IREHE

IRENERANRYFELEFIIS, EBERATRAstringZLR, FIREI=EHIMEO.
GetRequsetldString &[0
#ZOIheEE

SREUSRIDAISTRINGZERY ,

SRR 01 (2026-06-05) IS © ERRAGIRAT 60



MindIE
MindIE LLM FF&3ERa 5 APl #Z i AA

ORI

const std::string GetRequsetldString() const;

{ERHGI

mindie_llm::InferRequestld runtimeReqld1(0);
string value = runtimeReqld1.GetRequsetldString();

IR[EHE
FREUEKIDAISTRINGZEEY,

5.1.1.2.6 Status

Z5AA
KESEOQ,
Status O
EOThEE
o EIIEIRMPABIRETTR, BiRIES%E5.1.1.3.4 CodefrZEE,
o EITEIRFBFIstringZEEAIMsgRIERIRSTS .
o EIIErrordREIERIRZ, Errorid5®R£%5.1.1.2.4 Error,

BOM

explicit Status(Error::Code code = Error::Code::OK) noexcept;
explicit Status(Error::Code code, const std::string &msg);
explicit Status(const Error &error);

P

2% BRI ool BEEK
code %SV EREIE N e Code:OK

e Code:ERROR
e Code:INVALID

e Code:NOT_FO
UND
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28 BRI izl BEEK
code D%V EPEIE N e Code:OK
e Code:ERROR
e Code:INVALID
e Code:NOT_FO
UND
msg DA EIRER. BIEFFTERER,
2% =R WIE yiolilz BEEK
error D%V HIRMEEIRERY BiEEIRERIRE
%, xR, Errorkigs
#5.1.1.2.4
Error,

{ERGI

Status(Error::Code::OK);
Status(Error:Code::ERROR, "Engine init model failed: new modelBackend failed");

Status CommonErrorToStatus(const Error &error)

{
return Status(error);
}
R[EE
IREPAEITR o
IsOk #&

EOL08E
IR SR SRS RE R AN
O

bool IsOk() const;

BOsH

{EREHI

status = Status(Error::Code::ERROR, "Engine init model failed: new modelBackend failed");
if (Istatus.IsOk()) {
return;

}
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R[EHE

e true: IREIEE, KFRENAZSLIN.
e false: REISE, KFREYATEMK .,

StatusCode [

EOL8E
REPRSRIRAGEIRTD.

O/

Error::Code StatusCode() const;

BOsy

{EREAI

auto status = Status(Error::Code::ERROR, "Engine init model failed: new modelBackend failed");
auto code = status.StatusCode();

IR[EHE
EIRAOIE .

StatusMsg &[]

EOIN8E
REVRAS I RIVEIRIER .

BORSI

std::string StatusMsg() const;

{ERGI

auto status = Status(Error::Code::ERROR, "Engine init model failed: new modelBackend failed");
string string = status.StatusMsg();

)

$EIR(=R, stringZEHY,
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operator ¥E{ERFEHIZO
E[OThee

BHRTEBNR==FFFF, THWERTIRNEIRFIZ

S E TR
BB

bool operator==(const Status& other) const;

BOsy

BiEEF, RFLRIRIRG

REIR

28 EEWIE | %A EEER
other LlZ‘ﬁ '5147(@5@%[:[355‘559%%—4\ Status%'é, 'iklu\ij

Ko

{ERGI

auto status1 = Status(Error:Code::ERROR, "Engine init model failed: new modelBackend failed");
auto status2 = Status(Error:Code::ERROR, "Engine init model failed: new modelBackend failed");
bool isEqual = status1 == status2 ;

R[EE

boolZ5B!, WPNIRZE

5.1.1.3 S5H{RFNHHS AR

5.1.1.3.1 InferDataType

BOIh8RE
RHEIEEEENX

ORI

aiEE.

enum class InferDataType {

TYPE_INVALID = 0,
TYPE_BOOL =1,
TYPE_UINTS8 = 2,
TYPE_UINT16 = 3,

TYPE_UINT32 =4,
TYPE_UINT64 =5,
TYPE_INT8 = 6,
TYPE_INT16 =7,
TYPE_INT32 = 8,
TYPE_INT64 =9,
TYPE_FP16 = 10,
TYPE_FP32 =11,
TYPE_FP64 = 12,

TYPE_STRING = 13,

TYPE_BF16 = 14,
TYPE_BUTT,
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5.1.1.3.2 StatusResponseType #Z3

REEETRE

StatusResponseTypeZRBIHIZE

RIEEERET

enum class StatusResponseType {
CONTROL_SIGNAL_STATUS =0,
REQUEST_ENQUEUE_STATUS =1,

%
KEsE
e yolilz
CONTROL_SIGNAL_STATUS EEESIRE.
REQUEST_ENQUEUE_STATUS BERAIRE,

5.1.1.3.3 BYTE_SIZE_MAP

I
SRAEIRAIA N

S G

const std::unordered_map<InferDataType, size_t> BYTE_SIZE_MAP = {
{InferDataType:TYPE_INVALID, 0},
{InferDataType:TYPE_BOOL, sizeof(bool)},
{InferDataType:TYPE_UINTS, sizeof(uint8_t)},
{InferDataType:TYPE_UINT16, sizeof(uint16_t)},
{InferDataType:TYPE_UINT32, sizeof(uint32_t)},
{InferDataType:TYPE_UINT64, sizeof(uint64_t)},
{InferDataType:TYPE_INTS, sizeof(int8_t)},
{InferDataType:TYPE_INT16, sizeof (int16_t)},
{InferDataType:TYPE_INT32, sizeof(int32_t)},
{InferDataType:TYPE_INT64, sizeof(int64_t)},
{InferDataType: TYPE_FP16, sizeof(int16_t)}, // float16 KB A—EZIF
{InferDataType:TYPE_FP32, sizeof(float)},
{InferDataType:TYPE_FP64, sizeof(double)},
{InferDataType:: TYPE_STRING, 0}, /] KEARE
{InferDataType:TYPE_BF16, sizeof(int16_t)}, // bfloat16 KEA—EZIEH

b

5.1.1.3.4 Code K&
WEE IV

FERADSRAINIE
Kras Mgt

enum class Code {
OK,
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ERROR,
}‘ NOT FOUND,
WEHE
e iz
OK RAIERIN .
ERROR BRERI
INVALID_ARG EESH
NOT_FOUND T LB RS ERIE

5.1.1.3.5 NodeHealthStatus #Z¢3

BAsKTRE
T AR A2 .

S 25
enum class NodeHealthStatus {
READY,
ABNORMAL
b
KEME
e 4B
READY EE
ABNORMAL 85

5.1.1.3.6 Compare Z5Ha{F

AR TRE

EEBRIERAGRIIFIIS KN, IRES— M SEIERIEEHE

2B

HITX 5. EBEKIF

FHISZEUSstring2LE!, NEEBRIBRARFFISHIhashBA/)\; FEREFFIISIT
SKPYFEE, NEEREHFA/N . REREFEMERFIIEFEANNKER, FERS
true, F—PSHRIBRKURFIISELR; Fhfalse, F—MSHRIBREIRFS!
SENFTFTEANSHBERENRFIISE,

ol

struct Compare {

bool operator () (const InferRequestld &Llhs, const InferRequestld &rhs) const
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if (lhs.Type() == InferRequestld::DataType::STRING) {

return std::hash<std::string>() (lhs.StringValue()) < std::hash<std::string>() (rhs.StringValue());
}else {

return lhs.UnsignedIntValue() < rhs.UnsignedintValue();

}

5.1.1.3.7 Datatype #x$38
WAE2EThRE
InferRequestidZ/fyDataTypeiZE, FRIEKIDERHER EFITERIER,

REESEET

enum class DataType {

UINT64,
STRING
L
KA
e 54EH
UINT64 EE
STRING B8
5.1.1.3.8 MemType ¥z
eI
MemTypet&$3E, FRRMemhy2EE,
enum class MemType {
HOST_MEM =0,
%
KB
e 4B
HOST_MEM %
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5.1.1.3.9 InferReqType ¥&E2E

BIEEETRE

REERAEL

REsHE

InferReqTypet#3s, FRIERAIRE,

enum class InferReqType {
REQ_STAND_INFER =0,
REQ_PREFILL = 1,
REQ_DECODE = 2

I

5.1.1.3.10 Operation #&8

BIEEETIRE

REEREL

BEsHE

5.1.1.4 K&

e yiolilz
REQ STAND_INFER FE
REQ_PREFILL FE
REQ DECODE FE
Operation®{Z28, FRREKIFLEAIZFEEL,
enum class Operation {
STOP =1,
RELEASE_KV = 2,
%
e yolilz
STOP 15Kk #stopInfer{S LEIFIRAYZEEY
RELEASE_KV IBRTEPT S EERI5EKV Cache92EEY
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5.1.1.4.1 GetRequestsCallback

ERETIRE

EN T —MREITRERIGetRequestsCallback, IREES
std::shared_ptr<InferRequest>,

EREAET

using GetRequestsCallback = std::function<std::vector<std::shared_ptr<InferRequest>>()>;

5.1.1.4.2 SendResponsesCallback

EREDRE

ENT— M EREFIRERISendResponseCallback, BEBINMSEL, EE)
InferRequestld, TensorMap, bool#[std::string&.

FREAET

using SendResponsesCallback = std::function<void(InferRequestld, const TensorMap&, bool, const
std::string&)>;

5.1.1.4.3 SendStatusResponseCallback
ERELTIRE

EN T — PN REIISRZEBISendStatusResponseCallback, BiES=/1&%, XAk
InferRequestld, StatusFStatusResponseTypeF B;&BiR[EIE .

PREETU

using SendStatusResponseCallback = std::function<void(InferRequestld, Status, StatusResponseType)>;

5.1.1.4.4 ControlSignalCallback

EREIRE

EM T — P EREXISRZER ControlSignalCallback, BiES— 2%, REMEXEEN
std:vector<std::pair<InferRequestld, Operation>>,

EREAET

using ControlSignalCallback = std::function<std::vector<std::pair<inferRequestld, Operation>>()>;

5.1.1.4.5 LiImManagerStatsCallback

EREINEE
ENT—PMEREIISRERLImManagerStatsCallback, BiES—1N&#, 2B gconst
std:string&, FEIZBIRENE,

FREETU

using LimManagerStatsCallback = std::function<void(const std::string&)>;
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5.1.1.5 K851

5.1.1.5.1 TensorPtr

AR ThEE
EMXT—" " TensorPtr3BI5I5
KRFIZRE

using TensorPtr = std::shared_ptr<inferTensor>;

5.1.1.5.2 TensorMap

KRG TIhEE
EMXT— " TensorMapRIzEEIFIE .
ESich]b=e

using TensorMap = std::unordered_map<std::string, std::shared_ptr<inferTensor>>;

5.2 LLM Manager API 2% ( Python)

5.2.1 LLM Manger $24tf9 Python &[]

5.2.1.1 {FABSE
HXIBEHIRSSMINIE Service. =75MRSS K Triton, BAHEEIHEREEES], X5

Continuous Batchingah&IEE .
5.2.1.2 FE&E

5.2.1.2.1 InferRequest

25508
InferenceRequestiEIE5 | ZETHEEIERLIIZE, 1IBtRequest¥liafl, TensorkE, IKEX
BKREEFINEANO,

InferRequest 1%

¥EOTheE

C++EREYFREY

explicit InferRequest(InferRequestld requestld);
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Python ER#{

InferRequest(request_id)

EOSH
2% BEWIE 15488 BEER
request_id g iBKID, Ai&HInferRequestld
X, F5E
5.2.1.2.5
InferRequestid,
(A
id = 123"

request_id = llm_manager_python.InferRequestid(id)
infer_request = llm_manager_python.InferRequest(request_id)

add_tensor 1

BEOI08E

Zsh0Tensor,

C++ERE A

Status AddTensor(const std::string& tensorName, TensorPtr &tensor)

Python ERE{[

add_tensor(tensor_name, tensor)

P

2% pya Py izl BYEEK

tensor_name 2 tensor&, SRR R
string3s8y,

tensor =2 tensor& . &iEInferTensorzé
B, 158%5.2.1.2.3
InferTensor,

{SEFAHEA
id ='123'

request_id = llm_manager_python.InferRequestld(id)
infer_request = llm_manager_python.InferRequest(request_id)
name = "INPUT_IDS"

shape = np.array([1,1], dtype=np.int64)

runtime_tensor = llm_manager_python.InferTensor(name, shape,
llm_manager_python.InferDataType. TYPE_INT64)
infer_request.add_tensor(name, runtime_tensor)
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set_tensor [

BOI08E

BRANIZE Tensoriz O,

C++ERENREY

void SetTensor(const std::string& tensorName, TensorPtr &tensor)

Python ERE{

set_tensor(tensor_name, tensor)

BEOsH

S8 BRI yLolifz BYEEK

tensor_name 2 tensor& =, AR R
stringz&8Y,

tensor =2 tensorl& &iEBInferTensor
XRKH, HsE
5.2.1.2.3
InferTensor,

EEFIFEGI
id ="123'

request_id = llm_manager_python.InferRequestid(id)
infer_request = llm_manager_python.InferRequest(request_id)
name = "INPUT_IDS"

shape = np.array([1,1], dtype=np.int64)

runtime_tensor = llm_manager_python.InferTensor(name, shape,
llm_manager_python.InferDataType. TYPE_INT64)
infer_request.set_tensor(name, runtime_tensor)

get_tensor_by _name &[]
¥OThee
IR#ENameikEYTensor,

C++ERENRE

Status GetTensorByName(const std::string& tensorName, TensorPtr &tensor)

Python &%

get_tensor_by_name(tensor_name, tensor)
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mE S

¥ BERWIE ikl EVEEK
tensor_name = tensorg ¥, BIEF R LR
string2&8Y
tensor B SRENSZEIRY AiEInferTensor
tensor, EKH, FeE
5.2.1.2.3
InferTensor,
SERRTEHAI
name = "INPUT_IDS"
shape = np.array([1,1], dtype=np.int64)
runtime_tensor = llm_manager_python.InferTensor(name, shape,
llm_manager_python.InferDataType. TYPE_INT64)
status = infer_request.get_tensor_by_name(name, runtime_tensor)
del_tensor_by name 1%[]
ok
#E[Thee
RIENameffifaTensor,
C++RREREY
Status DelTensorByName(const std::string &name)
Python ER#[
del_tensor_by_name(tensor_name)
EOSH
84 B WIE 5eBH EEZEK
name = tensorZ=, BIEF R

string3s8y,

{EREHI

name = "INPUT_IDS"
status = infer_request.del_tensor_by_name(name)

get_request_id &[]

BEMOIh8E

FRENBRID
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C++ERE A

InferRequestld GetRequestld() const

Python ERZ[

get_request_id()

P

{EREHI

request_id = infer_request.get_request_id()
set_max_output_len &[]
EOIhEE

REFAMEKE.

C++ERE R

Status SetMaxOutputLen(uint32_t maxOutputLen)

Python &%

set_max_output_len(max_output_len)

EYEER

2% B WIE kil
max_output_len = AR
E.

FHEC+HHUINt32_t8
ERintzE8Y

{ERHGI

max_output_len = 512
status = infer_request.set_max_output_len(max_output_len)

get_max_output_len &[]
EZOIneEE
KIS KEIHIKE

C++ERE A

uint32_t GetMaxOutputLen() const

Python ERZ[

get_max_output_len()
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mE S

{ERGI

output_len = infer_request.get_max_output_len()
immutable_inputs %[0

EZOIhEE
$REXrequestAYEEIN o

C++ERE A

const TensorMap & mmutablelnputs() const

Python ERE{

immutable_inputs()

BOSH

eI

tensor_input = infer_request.immutable_inputs()

5.2.1.2.2 LiImManager

STl
Limmanagerit®5 |[ZEIhaeETE, IB{tManagerf&RAVFIIA(LFNZRLE
LimManager &[]

BEMOIh8E

BROADIS ERE

C++ERENREY

LimManager(const std::string &llmConfigPath, MindIE_LLM::GetRequestsCallback getRequest,
MindIE_LLM::SendResponsesCallback sendResponse, MindIE_LLM::ControlSignalCallback
controlCallback,
MindIE_LLM:LImManagerStatsCallback statusCallback,
MindIE_LLM::SendStatusResponseCallback statusResponseCallback)

Python &%

LimManager(config_path, get_request, send_response, control_callback, status_callback,
status_response_callback)
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mE S

{EREAI

2H

BRIk

15AA

NIEE-RY

config_path

configi&fz,

BiEMconfigl&iz, =
PRSI

get_request

i

GetRequests[alifi

Callable[[],
List['InferRequest']]
it AInferRequest
FERRIFIZE,

send_response

ali

SendResponses

EVE[ESE

Callable[[InferRequ
estld, TensorMap,
bool, str], None]
TN NS
InferRequestld3s
B, TensorMapzE
B, boolZkE!, FF

KA Kt

control_callback

ali

ControlSignal[g]

Callable[[InferRequ
estld, Status, int],
None]

BANEKIXS
InferRequestldzE
B, PRy,
Statuszs8Y,
StatusResponseTyp

RE; Tt

status_callback

el

LimManagerStat
SElERE .

Callable[]],
Set[InferRequestid]

]

TN s
InferRequestIdAIEE

PaN
o

status_response_c
allback

ali

SendStatusResp
onse[BlEERE .

Callable[[str],
None]

BMANFHFRE,; &
fat

config_path = '/path/to/config.json’

def get_requests_callback():

pass

def send_response_callback():

pass
def control_callback():

pass
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def status_callback():
pass

def status_response_callback():
pass

llm_manager = LImManager(config_path, get_requests_callback, send_response_callback, control_callback,
status_callback, status_response_callback)

shutdown 0

ZOIhEE
1244 1FLLMManagerfigIhge.

C++ERE R

void Shutdown()

Python ERE{

shutdown()

P

{ERGI

llm_manager.shutdown()

get_max_position_embeddings [

¥ OIhEE

$REXYmaxPositionEmbeddings#{& .
CH+EREREY

uint32_t GetMaxPositionEmbeddings() const
Python BB

get_max_position_embeddings()
EO28

{EREAI

nums = llm_manager.get_max_position_embeddings()
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init &0
¥OIhEE
LimManagerf9#JsaiE0 .

C++ERE R

Status Init(uint32_t modellnstanceld, std::set<size_t> npuDevicelds)

Python ER&{

init(model_instance_id, npu_device_ids)

EOSH
e B WIE Ll BVEEK
model_instance_id | 2 REEISLBIId, #EC++Huint32
SBEIRTIntZERY
npu_device_ids g npuiEEHJids, BiERsetZER

{EREHI

model_instance_id = 0
npu_device_ids = set([0,1,2,3])
llm_manager.init(model_instance_id, npu_device_ids)

R[EE
Status{d= .

5.2.1.2.3 InferTensor

Einl)z]
LimmanagerifIB5 | ZIhEeESE, =RMEMAHEESE,
InferTensor £

BEOhee

Z13 |
C++RRERE
InferTensor() = default;
InferTensor(std::string name, InferDataType dataType, std::vector<int64_t> dataShape);
Python ERZE{

InferTensor()
InferTensor(name, data_type, data_shape)
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mE S

e B WIE 5eBH EEZEK

name b tensorZ=, BIENF R
string2&8y

data_type = tensorFHEHEE,, | BIEAY
InferDataType3&
B,

data_shape 2 tensorfURHEE. | SIERIHECH
int64;BERYINtS
e

{ERGI

runtime_tensor1 = llm_manager_python.InferTensor ()

name = "INPUT_IDS"

shape = np.array([1,1], dtype=np.int64)

runtime_tensor2 = llm_manager_python.InferTensor(name, shape,
llm_manager_python.InferDataType. TYPE_INT64)

get_shape &[0

E[Thee
IRENEKEZE XIS shape,

C++ERE A

const std::vector<int64_t> &GetShape() const

Python &%

get_shape()

P

{EFRRHFGI

shape = infer_tensor.get_shape()
get_size [
EOIheEE

SREKEXITREFEKR .

C++ERENREY

size_t GetSize() const
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Python ER#{

get_size()

P

{ERHGI

tensor_size = infer_tensor.get_size()

get_data_type $Z[]

EO08e
REVBK NI RAIRLEL

C++ERE A

InferDataType GetDataType() const

Python ERE{

get_data_type()
OS2

To
(EJZEL =20

data_type = infer_tensor.get_data_type()

get_mem_type [

¥ OIheEE

SREXMemType.,
C++EREREY

MemType GetMemType() const
Python BB

get_mem_type()
BEOsH

Tco
(s

mem_type = infer_tensor.get_mem_type()
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get_data [
#¥OThee

$KE¥Data,
CH+ER Y JREY

void* GetData() const;
Python BRI

get_data()
BEOSH

Tco
BRI

data = infer_tensor.get_data()
get_name [
¥OThee

$kEXtensor&=x,
CH+ER ¥ JREY

const std::string &GetName() const
Python BRI

get_name()
BEOS%

Tco
{EREEHI

name = infer_tensor.get_name()
allocate [
¥OThee

NENKENRDENEF=TE, BFEBEaANEIE.
CH+ER Y JREY

bool Allocate(size_t size)
Python &%

allocate(size)
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mE S

8% ERWIE 15488 EEZEK
size = BENREFEZEX | 8ZRFESEX
N N
(BB
status = infer_tensor.allocate(512)
set_buffer O
¥EOTheE
FNRANKENRIZEHE, FREXNNIEERFEREMAFIIRNR
C++RREREY
void SetBuffer(const void* buffer, size_t tensorbyteSize, bool tensorNeedRelease)
Python ERZ[
set_buffer(tensor_data, tensor_need_release)
EOSH
84 ERWI% 15488 EEZEK
tesnor_data 2 KEHIE BiEa9#E Epython
FZMX MY AYSEEIRS
Ko
tensor_need_relea | 2 EEEEREMRA | &1X80boolzEE,
se FHIFRIR .
{EFEHBI
data = [0,1,2,3]
infer_tensor.set_buffer(data, False)
set_release &[0
¥EOIheE
NBNKENRIZE R S 2 nEIEAFRR,
C++RREREY
void SetRelease(bool releaseFlag)
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Python ER#{

set_release(release_flag)

EOSH
2% BEWI% ikl BEESK
release_flag = EOTERMEYE | §&#IboolZEE
RFRIFRIR
(R
infer_tensor.set_release(False)
release &[]
¥0OThee
BB KENRAF.
CH+EREREY
void Release()
Python ERE{
release()
EO2Y
To
{s5FAHEA5
infer_tensor.release(
5.2.1.2.4 Error
25i5A
WIS | SERADE, RMEIRBAEIE. KREVFEINEE,
Error(code)$E
#ZOThee
IRIEKIZE Code IR EEEXTR.
CHRREREY
explicit Error(Code code = Code::OK);
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Python ER#{

Error(code)
EOSH
8% BRI pizkil3 EEZEK
code Wik ELIS N Codefrze2£8Y
(R
code = llm_manager_python.Code.OK
error = Error(code)
Error(code, msg)izE[]
¥OIhse
RIERE Code .. BIRIEEmsg, BIBIRESETR,
C++RREUREY
explicit Error(Code code, std::string msg);
Python &
Error(code, msg)
EOSH
B8H B WIE 5eBH EEZEK
code Whisk EAESIE Codetfzs2£8Y,
msg DS EIRER. BIEFFEstring

{ERHGI

msg = "message"
error = Error(code, msg)

error_code [
EZOIheE
SEEUR [E3T R AR FEIRED

C++pREIRES

Code ErrorCode() const;
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Python ER#{

error_code()

IREUREIRIRAREIRIBER -

const std::string &Message() const;

IREUREISIRE, BERESRKSE.

EO28

Tco
{EFREH

error_code = error.error_code()
message %]
#OI08E
C++RRERE
Python ERE{

message()
EOSH

To
(EJZEL =20

message = error.message()
is_ok &0
#EOI08E
C++RREJREY

bool IsOk() const;
Python BB

is_ok()
#EOSH

Tco
{sE R

status = error.is_ok()
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5.2.1.2.5 InferRequestid

251
YEIES | ZEESKIDEINZE, fRMHESRIDRIFIIAIL
InferRequestid &[]
#¥OThee
EOADISREL, RIEFSrequestLabe{BIEAH—FIISHICIIRIERAITR
CH+ER Y REY
explicit InferRequestld();
Python BB
InferRequestld()
=R

request_id = llm_manager_python.InferRequestld()

InferRequestid(request_label)$EO

BOI08E
KIIEREL, RIEFTIrequest_labe(BENEE—FFISAIBIRIERATIR .
C++RREJRE
explicit InferRequestld(const std::string requestLabel);
Python BB
InferRequestld(request_label)
EO28
2 2EXIE | KA EEZEK
request_label | JEw4ik HEIRERAISRIIE—MEAR | §IENFR2EEstring
iR, FIIS. EKERISKRFIIS,
{EFRGI
id ="123'

request_id = llm_manager_python.InferRequestld(id)
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InferRequestid(request_index)#z[]

B OT08e
MIEEH, HRIBFFUrequest indexfBIENIE—FFISAIBIEIBERATIS .
C++EREREY

explicit InferRequestld(uint64_t requestindex);

Python BB

InferRequestld(request_index)

EO28
¥ EEYE | KA EEZER
request_index | JEu%i% BB RIS KAIHE—FS BENRFEC+H uint64
B, uint6438I, FEESTEIRINtZEEERK
E27IL=
(=G
request_id = llm_manager_python.InferRequestld(123)
type #&[
#0108

IREUE R RIE—RIF I SIRRAIESIESEE .

C++ERE A

DataType Type() const;

Python &%

type()

EOSH

{ERHGI

type = request_id.type()

string_value &

EOLRE
RENERFHEBNFIIS, SAEREFFISHstringRBUERKER.
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C++ERE A

const std::string &StringValue() const;

Python &%

string_value()

P

{EREA

str_val = request_id.string_value()

unsigned_int_value [

#IhEE
REUERAHF LIRS, SHBEREFIISHUINt64_tRENERIAFER,
CH+ER ) JREY
uint64_t UnsignedIntValue() const;
Python ERE{
unsigned_int_value()
#EOSH
Tco
(BRI

val = request_id.unsigned_int_value()

5.2.1.2.6 Status

ek

KETSHEO,
Status(code)izE[
¥E[OIhee

HRIBH Code BIRBIREIE BRI
CH++EREREL

explicit Status(Error::Code code = Error::Code::OK) noexcept

Python ER#{

Status(code)
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mE S

2% B WIE pizhilz EEEK
code D TAEIE Codef(z$2£EY, 15
£#52.1.34
CodeMrze3s,
EFEAI
code = llm_manager_python.Code.OK
status = Status(code)
Status(code, msg)$E[
EZ[Ihee
*E?E*i%—"éCOde\ ﬁ%i%{%:%\msg ) ﬁu@ﬁ@{%:%\ij’%O
C++RREREY
explicit Status(Error:Code code, const std::string &msg)
Python ERE[
Status(code, msg)
EOSH
2¥ B WIE kil EVEEK
code DA LIS N Codef(z$2£EY, 1B
£#52.1.34
CodeMrze3s,
msg DA EIRER, BIAFF&string

{EREHI

msg = "message"
status = Status(code, msg)

Status(error)$[0
¥EOThee
SRENIR [E]XS 5R AYEEIRAD

C++ERE A

explicit Status(const Error &error)
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Python ER#{

Status(error)
EOSH
8% ERWI% 15488 BEEK
error D SESIE ErrorZ&345R.,

{ERGI

code = llm_manager_python.Code.OK
error = Error(code)
status = Status(error)

is_ok 0

®EOT8e
HIBRR S SRS RE RN

C++ER & RE

bool IsOk() const;

Python &%

is_ok()

EOsH

{EREAI

ret = status.is_ok()

status_code [

¥EOThee

SREURSITRAVEEIRD o
C++RREREY

Error::Code StatusCode() const;
Python ERE[

status_code()

EO2H
T

MAERRAS 01 (2026-06-05)

WRIERE © HERRARBIRAT

90



MindIE
MindIE LLM FF&3ERa 5 APl #Z i AA

{ERGI

ret_code = status.status_code()

status_msg &[]

BEO08E
REVAASIIRAOEIRIEE .

C++EREN R

std::string StatusMsg() const;

Python ERE[

status_msg()

{ERGI

ret_msg = status.status_msg()

5.2.1.3 S5Ha{RF0RHSRAE

5.2.1.3.1 InferDataType #&3

EOLRE
SREEIRRAIE Y .

C+HTHE ST

enum class InferDataType {
TYPE_INVALID = 0,
TYPE_BOOL =1,
TYPE_UINTS8 = 2,
TYPE_UINT16 = 3,

TYPE_UINT32 = 4,
TYPE_UINT64 = 5,
TYPE_INT8 = 6,
TYPE_INT16 = 7,
TYPE_INT32 = 8,
TYPE_INT64 = 9,
TYPE_FP16 = 10,
TYPE_FP32 = 11,
TYPE_FP64 = 12,
TYPE_STRING = 13,
TYPE_BF16 = 14,
TYPE_BUTT,

I

Python ZO&=

InferDataType. TYPE_INVALID
InferDataType. TYPE_BOOL
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InferDataType. TYPE_UINT8
InferDataType. TYPE_UINT16
InferDataType. TYPE_UINT32
InferDataType. TYPE_UINT64
InferDataType. TYPE_INT8
InferDataType.TYPE_INT16
InferDataType. TYPE_INT32
InferDataType. TYPE_INT64
InferDataType. TYPE_FP16
InferDataType. TYPE_FP32
InferDataType. TYPE_FP64
InferDataType. TYPE_STRING
InferDataType. TYPE_BF16
InferDataType. TYPE_BUTT

5.2.1.3.2 StatusResponseType %3

REE2ETRE

StatusResponseTypeZERIKIEE

C+HITHE ST

enum class StatusResponseType {
CONTROL_SIGNAL_STATUS =0,
REQUEST_ENQUEUE_STATUS =1,
I

Python #Z[&=0

StatusResponseType.CONTROL_SIGNAL_STATUS
StatusResponseType.REQUEST_ENQUEUE_STATUS

RKEHE

Krzs yLolilz
CONTROL_SIGNAL_STATUS EEESIRE.
REQUEST_ENQUEUE_STATUS BERAIRE,

5.2.1.3.3 MemType ¥z
WEE IV
RfEZEE,

C+HITHE ST

enum class MemType {
HOST_MEM =0,
5

Python JZ[&=0

MemType.HOST_MEM
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5.2.1.3.4 Code #¥r&&3

EIRFILEUGE,

C+HTHE ST

enum class Code {
OK,
ERROR,
INVALID_ARG,
NOT_FOUND,
i

Python #[#&={

Code.OK
Code.ERROR
Code.INVALID_ARG
Code.NOT_FOUND

e

e 15EA

OK RAERID

ERROR ERERIL
INVALID_ARG EESE.
NOT_FOUND T EHENEERIE

5.2.1.3.5 DataType #r2¢3

BIEEETIRE

InferRequestIdREHESERY

C+HTHE ST

enum class DataType {
UINT64,
STRING

L

Python EO8

DataType.UINT64
DataType.STRING

5.2.1.4 K&
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5.2.1.4.1 tensor_to_numpy

EREITIRE

C++ERENRE

Python BB

TEN T HBUERRE, BEZ— MnferTensor EIS¥, #HTHAUER, REIER

py::array.

py:array TensorToNumpy(const InferTensor &tensor);

tensor_to_numpy(tensor)

5.3 Text Generator APl 2% ( Python)

5.3.1 generator_torch.py 2t Python &[]

5.3.1.1 EFAS

e generatoriEOFEMMETGI. VLLMIEZE, IRAUEEIEIE, MNH. HIEFELEID
2R

o IEMHIHEFE=AIRSBLTGI. VLLMEEH, EFpytorchiELE, (X%
backendType='atb'i7=, SCEIAIREIEIE, FRIEINEE.

e /4E&12: mindie_llm/text_generator/adapter/generator_torch.py.

5.3.1.2 _init_ 0O

BOI8E

B0

oz
&

SEREA

2{tGenerator¥Jiatt, B¥EModelf1Sampler#lidft, LARANENNE,. KV CacheHEL

FI8kE.

class GeneratorTorch(GeneratorBackend):
cache_pool: CachePool = None
def __init__(self, model_config):
super().__init__(model_config)
self.tokenizer = self. model_wrapper.tokenizer
self.device = self. model_wrapper.device
selfrank = self model_wrapper.rank

model_config IIRBIECE , SIFFHIENMAN, TEREEESEWT:

SRR 01 (2026-06-05) IS © ERRAGIRAT 92



MindIE
MindIE LLM FF&3ER

5 APl #Z i AA

SHBIR BEY | BESIR | | BOA | ik
ik B | E&
model_conf| @ik backend_t | stri | Non | {2BFinERY, i atb'Fl
ig ype ng e 'ms',
world_size | int | Non | TPF{T#L,
e
rank int | Non | HEIHEETPHITHEFF
e =, MOFFATHEL, LHER/INF
world_size,
npu_devic |int | Non | ZEIHiErFHER Wnpuigs
e id e Fs, WENMNFRETS
ASCEND_RT VISIBLE_DEVICESI®Z
ENTREHE. (FRE
ASCEND_RT_VISIBLE_DEVICES
BY, BOARRBIRET W, )
num_thre |int |8 BRMBLIEH
ads
aJiE load_toke | boo | True | 2&I0F tokenizer, & J9Falselll
nizer ( AInEER AR tokenizer o
tokenizer_ | stri | Non | EENXNZtokenizerfYi&i2, H
path ng |e NoneBSERNAERREMNERR .

ZEi A

IEFEAPI KIS EERE, 2EEMHEREER. Hlu0:

o  XIFIIEAMNEXHRAIIIER, SEEHNPU Out Of Memory(OOM)RE, &
(S22 RuntimeError:NPU out of memory. Tried to allocate XXX MiB,

o EEMNEN (kA Btorch_dtypeFER, SEHENHEE, BEEREN:
unsupported type: XXX, Ltt3EBI MAE I {Hconfig.json®fY torch_dtype FEZ
IREY; Bconfig jsonPAFTELLFES, 1BHE; HRIlbFE{NES float16'H]
‘bfloat16 FFHEEY, FRBIEATIFAIZEEIARE, BSEEEREADMES

o BENENMHPEERorch_dtypeFERAXFN, SEEMESE, RERER
791 unsupported type: XXX, SHBI{X3Z#5 float16'2E, IBIEINE 4

config.jsonrAY torch_dtype =& .
5.3.1.3 to_tensor &0

ZOIheE
GRS Itorch.tensor
ZOcm

def to_tensor(self, data):
return torch.tensor(data, device=self.device)
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SRR

SRR BRI il AIME 11053
data = ndarry - FEN

torch.tensorf§

iR,

5.3.1.4 forward_tensor [

BEOIh8e

REUEIBREE], KFPage AttentionE LS HREHIE,

BIKV CacheEIEEES), X#FContinuous Batching,

def forward_tensor(
self,

input_ids: torch.Tensor,
position_ids: torch.Tensor,

is_prefill: bool,

kv_cache: List[Tuple[torch.Tensor, torch.Tensor]],
block_tables: torch.Tensor,

slots: torch.Tensor,

input_lengths: torch.Tensor,

max_seq_len: int,

Im_head_indices: Optional[torch.Tensor] = None,

**kwargs):

logits = self. model_wrapper.forward_tensor(

input_ids=input_ids,

position_ids=position_ids,

is_prefill=is_prefill,
kv_cache=kv_cache,

block_tables=block_tables,

slots=slots,

input_lengths=input_lengths,
max_seq_len=max_seq_len,

lm_head_indices=lm_head_indices,

**kwargs,
)

return logits

SRR

i R AR RSN

SHEWR =E | & FOA | fER ZerEH
WAk =]
input_ids Wik | torch.Te | - WNEZidtokenizerfg, & | #HHERK
nsor MokenfEiARFRIRS|. | BEUEN
P ol
position_ids | &1 | torch.Te | - TokenHI EBZES %é%j—:
nsor SN
is_prefill Wi% | bool - A AIEEtokenfER .
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SHBR B2 |3 A | R T
Aisk =l
kv_cache W% | List[Tupl | - KV &%,
e[torch.T
ensor,
torch.Te
nsor]]
block table | #i% | torch.Te |- ZigE M tokenFIEFT{ER
s nsor BIKV CachelZ[a]RpL
89,
slots Wik | torch.Te | - Zi#F KV CachetiehsC
nsor FRsEFRYslotsHIFS -
input_lengt | #4i& | torch.Te | - batchd & queryfdic
hs nsor E. (BA+SHgimbis
E. )
max_seq_le | %% | int - REIHRINSRAR LK
n E. (BImRXASIFRIEAN
+HEIHARE, )
Im_head_in | B]i% | Optiona | None | i&BIH{EEIEIEZS iR
dices [[torch.T kgt logits
ensor]
**kwargsH | AJiE | List[int] | - EFHITRETSET, 2R
AYq_lens decodetE &2 N\Atokent<
E.
*kwargsH | A& | torch.Te | - FTHRIS IS T ERRY
A9 nsor mask.,
spec_mask

5.3.1.5 forward [0

¥EOTheE
B=F RSB AALEORITIREIEE,
def forward(self, model_inputs, **kwargs):

logits = self.model_wrapper.forward(model_inputs, self.cache_pool.npu_cache, **kwargs)
return logits
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SR
SHEMR =2 |2 20N | HER LA
WAk =l
model_inpu | &% | Modelln | - RS EL, HETEomik
ts put FREERY
. - L . Ak,
“kwargssf | B[ | List[int] | - EFHTRISIERT, 2R | =g@e
AYq_lens decodetE &2 N\Atokent< =N
E.
*kwargsH | AJi& | torch.Te | - FTHRISIASE T ERRY
29 nsor mask.,
spec_mask
*MFEiBE

forwardiE O #fImodel_inputs2&iEid Modellnput 25 THIIE .
NEFER1R: mindie_llm/text_generator/utils/input.py .
ModellnputZERIHIIR S HURHBAAN T :

SHBIR =h | X3 KA | R ZeEE
Wi =]
input_ids W% | np.ndarr | - BANZdtokenizerfs, & | HEEK
ay PMtokentEi@FFRIRSI . %?ﬁ%ﬁ’ﬂ
position_ids | #%& | np.ndarr | - TokenHINIEZRS| %é%}_ﬂ
aysy, EST1
None
is_prefill W% | bool - EAAHIEEtokenfER o
block_table | #i% | np.ndarr | - FEE tokenFI EF{ER
s ay AYKV Cachell 2z a]fR%k
&4,
slots W% | np.ndarr | - FEEKV CachelRAsL
ay FRERRYslotsBIFS .
context_len | %% | np.ndarr | - batchdh&E{ queryfIi<
gth aysk E. (BA+SHgimbps
List[int] E. )
max_seq_le | #4i% | int - BERSTIFIRARK E T
n E. (BImXAS3FRIEmA
+HEIHARE, )
prefill_head | #4i% | np.ndarr | - REIERRIEERS EF M
_indices aysf, kgt logits
None
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SHEM =h | XE A | ik ZEFER
WA =1
query_lengt | BJi% | Optiona | None | iBRHIKE.,
h [[np.nda
rray]

5.3.1.6 build_inputs &

BOI08E

HETF @ A\Bconversations: List[List[Dict[str, str]]], EFtE8Ttokenizer, 12240
Xtigtoken_id4ERANHHE, (44 BGeneratorBackend, EFAWEPEEREO, BHAX
X5 IhEE. )

def build_inputs(self, conversations: List[List[Dict[str, str]]], **kwargs):
return [self. model_wrapper.make_context(conversation, **kwargs) for conversation in conversations]

5.3.1.7 sample [

®EO8e
A OIXSHER AT logitsi TR R o

def sample(self, logits, sampling_data, sampling_param):
_, hext_tokens = self.sampler(logits, sampling_data, sampling_param)
return next_tokens

SR

SHEM =R | EKB A | R
i% =1
logits 2 Any - I N R R Tensor, HEISZ

torch.Tensorgk,
mindspore.Tensor, K13
softmaxEREI BRI LRI 45

R, BERRENEES TR
=,
sampling_dat | & SamplingD | None | SamplingDataZ&scfill, FFEAN
a ata batch/Z4 BTEURE . Bid

SamplingDataZ¥ 5%,
SamplingData.from_numpyaJ LA
Bl fsampling_data,
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SHEM =R | EB A | fER
i% =1
sampling_par | & SamplingPa | None | SamplingParam2&3L45l, HFEAN

am ram batch[FMES %, @i
SamplingParam375i%,
SamplingParam.from_numpy®aJ LA
Bl fllsampling_param,

*MFEIAR

sampling_dataji@id SamplingData.from_numpyif#{Tais .

{442 mindie_llm/text_generator/utils/sampling_metadata.py.

2% 5-1 SamplingData.from_numpy 1E0S %5 ER

SHEWR = | XRE FOA | R

Wik =]
allinput_id | & np.ndarray | Non | Z#int#tH, &8 MaREAEHAI
s e i AYtoken id, FBF

repetition_penaltyit&,

output_ids | & np.ndarray | Non | Z#int#tH, &8 MakAEHm LB
e token id, FHFfrequency_penalty#Q
presence_penaltyit&,
to_tensor N callable Non | to_tensorfgix, FAFi&np.ndarray4pR;
e FEEIRIKE. HEAR
all_input_idsekoutput_idsA~JgNone,
AR T4 o
is_prefill S bool True | BFHIM 2R EERE—token, &
IiSrequest_idspEXHMEN , AIMLALETF
M, FEFIEEE.
request_ids | & np.ndarray | Non | —#fint#¢H, HLAMEFFREIERAIHE—

e ¥Rl AIRSis_prefilBEXHMEN, BIfit
REFNH, 1=FHHEsE,

sampling_parami@jdSamplingParam.from_numpy#1Tai& .

N E: mindie_llm/text_generator/utils/sampling_metadata.py.
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2 5-2 SamplingParam.from_numpy £ %1588

SHEM =EW | K8 BN | fER
i% =1

repetition_pe | & np.ndarr | Non | —#float#¢H, IIMHLALIEFEMERK

nalty ay e HNESET .

frequency pe | & np.ndarr | Non | —#float#éH, JIRtAMIBEHEMER

nalty ay e HOSERIETT o

presence_pen | & np.ndarr | Non | —#float#iéR, SIRttAMIEHEMNER

alty ay e HEEES.

temperature | & np.ndarr | Non | —#float#¢H, IIRHLAMIBEFEMERK
ay e HRE .

top_k S np.ndarr | Non | —#Eint#4H, XIM#tAEHREMER
ay e ERFREORM RS RGN IEER

HE,

top_p & np.ndarr | Non | —#ifloat#¢H, XIRAMEHEMES
ay e RN RIS REE,

seed & np.ndarr | Non | —#int#tH, ITRztBREMER
ay e FEREERTRIBEH LA F o

do_sample | & np.ndarr | Non | —#kbool#4H, XIRttatIEREMEK
ay e EEMERE

to_tensor e callable | Non | to_tensorfsix, FF¥Enp.ndarraydpk

e FEEHAVKE. EEAREE—1S
#HAJINone, NARIAIE o

[EA RS HE B TR EEIRA:
FXIERrequests, BRIIFETISHMIFRIFSHMEFLIESE, WMR5-30FK

5-4Ffi7~o

xR 5-3 ETBH

SHEW R | BEESK A

repetition_pe | float | >0, ZBNAEII2 | ESETNSH, MWaANEmEPER

nalty TERYtokenEINBRIARIES, 1.0%F R
REET.

frequency_pe | float | fAZERTERD, 2 | SUFRET, RiBWEHPERFTHItoken

nalty >0 BRI EREST, 0.0FRZ:
REET.

presence_pen | float | REFRER, & | FEES, XHHPEFERtokenkiE

alty W>0 IURGERAEST, 0.0FTEBES .
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(AR

EIERERIZ TR config.jsonflgenerate_config.jsonsh&ERiR BHEcEpad_token_idit, TEFNFK
fNpad_ token ido

AIEEESBE: [-1, vocab_size], EiX{&E: vocab_size,

* 5-4 Xt¥5H
SHEWR | XB | BEEX 0
tempera | float | >0, FINAHE | ITHIEMARIBENE, BEESXAHE
ture =2 Mo
top_k int O0<top k<id |[RESREMRIHEMERRSAIKIHE.
=KE
top_p float | 0.0 <top_p <= | EEMESFNXAZIpHIFTEIEIR, AFiEH4E
1.0 RIS
seed int >= 0 REMVLERF, LSHRERNTESH.
do_samp | bool | #/R{E REEDFHBMFERIREMNA, MIEEE
le *E% E_I_JEIJLEIHO
WA “False” BY, HFEXRESE, WHEzN
TH “True” .

5.3.1.8 update_cache_policy %]

EZOIhee
fR#Ecache_managerdifidnpu_memFlcpu_memERiENPUFICPUITRAIKV Cache,
(BFREAEREO, BARIFxdsMNge. )
#Zsc
def update_cache_policy(self, cache_manager):
self.cache_pool = CachePool(cache_manager, self.device)
self.cache_pool.allocate_cpu_cache()
self.cache_pool.allocate_npu_cache()
SR
BHER |28 | KB 20N | R
D37 (]
cache.m | 2 CacheManage | - RIERESEHETnpuFflcpuldblockay
anager r I8, EOFRSUMYRAEERER, X
BIEAPEBSET
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5.3.1.9 swap_cache &[]

BOI08E
NPUFNCPURIKV Cachelg N#t#E . (BTREPRAERED, SAZIINLEE, )
O
def swap_cache(self, swap_decision):
swap_decision_tensor = torch.tensor(swap_decision, dtype=torch.int64, device=self.device)
self.cache_pool.swap_cache(swap_decision_tensor)
SHI5EA
SRR | BE | KB 2NN | ik
WATEE B
swap_de |2 ndarray - A AIblockiYindex ARt TS
cision Mo

5.3.1.10 clear_cache £

BEOIh8e

58 cache,

def clear_cache(self):
del self.cache_pool
torch.npu.empty_cache()
gc.collect()

5.3.1.11 update_cache_after_switch_pd_role [

EOIhEE
BEFHNPU_LAIKV Cache,
ZOscm

def update_cache_after_switch_pd_role(self):
self.cache_pool.allocate_npu_cache()

5.4 Infer Engine API &% ( C++)
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5.4.1 %A

A

o EnginefRRIC++EOBARRAREILESH, BE2024F123308EREFHMR.

o ZC++HEORIFBNOHIUEE, (CHFRIIEERINGE.

5.4.2 ZEHHAFIES AR

5.4.2.1 SamplingParams Z5a{k

ZEHATNRE
HBRIEEXNSH

FHrAEI

struct SamplingParams {
float temperature = 1.0;
uint32_t topK = 0;
float topP = 1.0;
float typicalP = 1.0;
bool doSample = false;
uint_64 seed = 1;
float repetitionPenalty = 1.0;
bool watermark = false;
float frequencyPenalty = 0.0f;
float presencePenalty = 0.0f;

e SHRB | KA EEZEK
temperature | float =R R RIBEHLE, REY | IEHIERRIRENE,
BEEFEESHEL. | ReNESTEES
BRI .

EVESEEATFO0, KA
B1.0,

EVE#K, ERIME
UMK . HEF(FER
KFeEF0.00189
&, /NF0.001T8ES
SEHXARRERE,
IR AEER.0, E
A MEENTRE o
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2% SR | KA BYEER
topK uint32_t | I=FREIARIIIERERRY | uint32_t3EE, BETE
i7iC (token ) SBE, RM | EIO,
M=RERSEKIMEEEGE | 2147483647]1&&[0,
2. {EHAtlas 3001 Duo£ | vocabSize), BRIAE
BUIEIBIRS =, #EEEK | 0,
RIES A iFtopK, TR bSize 2 M
SEREEEE, HEEMAE | 1odcneightathi
BISRIELESHRET | mRmconfigjson it
topK, iaﬁjﬂ:ﬁ%a FhiZEENEYvocab_sizesf;
Eng’ EEW;EIEEE”#/_ Zpadded_vocab_size
B, SHEEEEEKRNT H9(E, EAREEN
%M} %EEE}&IEHE%O Vocabslzeﬂyg‘kiA{Eoo
#2IX P #Econfig.json
M{&FiRhNvocab_size
&
padded_vocab_size&
#, BNATESHE
B,
topP float EHIRBERERESERE | e (0,1): EHTGI
ECEE, [FRETHERIE 0.9.4hrAEEOFE
FEizikia, B EEE HEONNEUESE
TEEENERE, Z2HthA Elo
DS E SRS, . st
CRFEREEmEEs | L KLY
iﬁjz E?U%i‘l"fﬁ%’?—‘ffﬁﬁéﬁiﬁ {’édpenAl}%D\iﬂﬁ
HIEEALE. A TritoniZ X RZEY
BEE.
typicalP float B RIEMEEA TR | floatzkE, EUETEE
TRIBIBEER KN (0.0, 1.0].
doSample bool E&#sampling, -
seed uinted_t | BTSSRI IZAIMENIM | uint6d_t3EE, EUETE
¥, HHEHseedBRILATRIR | E(O,
HIRE RIS, ARFE | 18446744073709551
MseedBESIRTHEIRERAY | 615], ™MEEZS
BEHLME #H, ExEer-E—
Wt lseedfE .
repetitionPen | float BEENRATRODEXARE | floatzk8!, XF0.0,
alty B EMESE RO | BOAMET.0,
R, CHZBEEEMIIY |, 10=mmis
RHIET, EGRNER | pae e
EFEIRH . RESHAN e
= o XF10ETHES
TS,
IR AEER, [T
PIHRETE o
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2% SHER | A BEER
watermark bool 7KED, -
frequencyPen | float ERNERANEIRIES A | floatz£EY, BUESTE
alty 1 CAEN A SR A #i [-2.0,2.0], BAME
iCo IEMEBEITESIESSN | 0.0,
ZERRERMEEEE—1T
hESRIEATEEM .
presencePenal | float EXIMEENEIEEIBE] | floatzkE, BUESEE
ty AUIERBHRIEXARFRE | [-2.0,2.0], BHAME
TiFrtoken, IEERBEIIE | 0.0
THEEERRNE, BInEE
BICHTERAIATBetE

5.4.2.2 Compare Z5#3{k

ZEHiATIRE

EraEl

EERIEREIRAIFIIS KN, IRIEE—NSEBERELIEREHTR D . EEKRE

FHISZEUSIstring2LE!, NIELBIERAIRFFISHIhashBEA/)\; FERFFIISIS

SKPYFEE, NEEREHFA/N . REREFEMERFRIEFEANKR, FERA
true, F—PSHRIBKURFIISELA; Fhfalse, F—MSHRIBRETIRFS!

SENFTEANSHBERENRFIISE,

struct Compare {
bool operator () (const Requestld &lhs, const Requestld &rhs) const

if (Lhs.Type() == Requestld::DataType::STRING) {

return std::hash<std::string>() (Lhs.StringValue()) < std::hash<std::string>() (rhs.StringValue());

}else {
return lhs.UnsignedIntValue() < rhs.UnsignedIntValue();

5.4.2.3 DataType #r363

BEEEThRE

RIEEEET

IRRIERAIRFF SEIREBLRIEEE .

enum class DataType {
UINT64,
STRING

h
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REsHE

e izl
UINT64 BRIATRFFISEIEZEE Suinted
STRING BRIRIIRFFSEIEZEE Hstring.

5.4.2.4 LLMENGINE_memorytype_enum &

BESIRE
PITFEEELEE .

BEsE

typedef enum LLMENGINE_memorytype_enum {
LLMENGINE_MEMORY_CPU,
LLMENGINE_MEMORY_CPU_PINNED,
LLMENGINE_MEMORY_GPU

} LLM_ENGINE_MemoryType;

BEsHE

e AR

LLMENGINE_MEMORY_CP | &R=AF{FCPU_L,

U

LLMENGINE_MEMORY_CP | £RAFZFCPULFHBEEEER ( pinned ) , BIFR
U_PINNED BEARACIREIE, XMMHNEEERTEERERE—

BYLIEEERIEST o

LLMENGINE_MEMORY_G | £ R=HFFGPUL.,
PU

5.4.2.5 LLM_ENGINE_DataType_enum #{&¢

eI
HIRAERUGAE

BIESHET,

typedef enum LLM_ENGINE_DataType_enum {
TYPE_INVALID = 0,
TYPE_BOOL =1,
TYPE_UINT8 = 2,
TYPE_UINT16 = 3,
TYPE_UINT32 = 4,
TYPE_UINT64 =5,
TYPE_INT8 = 6,
TYPE_INT16 = 7,
TYPE_INT32 =8,
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BEHE

TYPE_INT64 =9,
TYPE_FP16 = 10,
TYPE_FP32 = 11,
TYPE_FP64 = 12,
TYPE_STRING = 13,
TYPE_BF16 = 14,
TYPE_BUTT,
} LLM_ENGINE_DataType;

e =4 5eRH
TYPE_INVALID JEEEE,
TYPE_BOOL boolZ&H!
TYPE_UINT8 uint8&aYy
TYPE_UINT16 uint163884
TYPE_UINT32 uint32388Y
TYPE_UINT64 uint64£8Y
TYPE_INT8 int8z2EY,
TYPE_INT16 int16388Y,
TYPE_INT32 int32z88Y,
TYPE_INT64 int642&RY
TYPE_FP16 float162£8Y,
TYPE_FP32 float322£8Y,
TYPE_FP64 float642£HY
TYPE_STRING stringZ&8!,
TYPE_BF16 bf16358Y,
TYPE_BUTT REE.

5.4.2.6 LLM_ENGINE_parametertype_enum fZ

RLEETORE

BEEEl

W

HESBIE

typedef enum LLM_ENGINE_parametertype_enum {
LLM_ENGINE_PARAMETER_STRING,
LLM_ENGINE_PARAMETER_INT,
LLM_ENGINE_PARAMETER_BOOL,
LLM_ENGINE_PARAMETER_BYTES

} LLM_ENGINE_ParameterType;
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REsHE

e 15488
LLM_ENGINE_PARAMETER_STRING FRIBERE,
LLM_ENGINE_PARAMETER_INT BHRE,
LLM_ENGINE_PARAMETER_BOOL IRZEE,
LLM_ENGINE_PARAMETER_BYTES FHEHERED,

5.4.2.7 InferResponseEndFlag B¢

RIEETRE

RLESHET,

BEHE

IR AR EndFlaghss .

enum class InferResponseEndFlag{

INFER_RESPONSE_CONTINUE = 0,
INFER_RESPONSE_EOS = 1,
INFER_RESPONSE_CANCEL = 2,
INFER_RESPONSE_EXEC_ERROR = 3,
INFER_RESPONSE_ILLEGAL_INPUT = 4,

INFER_RESPONSE_REACH_MAX_SEQ_LEN =5,
INFER_RESPONSE_REACH_MAX_OUTPUT_LEN = 6,

Ve iolilz
INFER_RESPONSE_CONTINUE IBRPLEEECHAT o
INFER_RESPONSE_EOS BRIERLER,

INFER_RESPONSE_CANCEL

BER#EEENCANCELESTOP, FAFRAR4N,

EFIN

INFER_RESPONSE_EXEC_ERROR

ISRPITHREE, WAkt %, err_msgdk

=g
z3
T o

INFER_RESPONSE_ILLEGAL_INPUT

BRMARICEE, iHE A%, err_msg

IE=

INFER_RESPONSE_REACH_MAX_S
EQ_LEN

IBRERFIRAFINKEMER, WA IKG

—igiE L

INFER_RESPONSE_REACH_MAX_O
UTPUT_LEN

ISREXFIGEABEKE ( BEFRIIEEN
E) MR, WA v&E—fiEmt .
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5.4.2.8 Code W58

KraE2EThee
FERADRBINIZS
eSS S
enum class Code {
OK,
ERROR,
INVALID_ARG,
NOT_FOUND,
%
KzE
e izl
OK 1RIERLIN o
ERROR RIERW
INVALID_ARG EESH.
NOT_FOUND T ERENEERIE
5.4.2.9 Operation B8
eIV
IR HIRESREIMES
KraE2sig=
enum class Operation {
STOP =1,
)
KB
] yiol:ls
STOP =1k,

5.4.2.10 NodeHealthStatus #33

REETIRE

T RAIHHBIRE S
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enum class NodeHealthStatus {
READY,
ABNORMAL
%
KA
e 5iBH
READY EE,
ABNORMAL 88,

5.4.3 &%

5.4.3.1 InferenceEngine

5.4.3.1.1 InferenceEngine [

#ZOIheEE
Bl&ZInferenceEngineXdsR
ZEORBN
InferenceEngine();
EOSH
Tco
{sE AT
SEFERER .
IREHE

InferenceEnginedJ& .

5.4.3.1.2 Init 0O

BEMOIh8E

RS | E2EnginelI¥IEALEREL, FEPTERHengine/S, FHIERINItEREXT

InferenceEnginefJ¥81t o
(1 88
ZREESFinalize () B {ER .
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ORI

Status Init(const SendResponseCallback &callback = nullptr, const std::string &configPath = "");

b

28 Py Ay ol HYEER
callback Whise HEIECLER 2 EERIEERE
configPath Wik FoE St iRt =R

{ERGI

const std::string dataset = "token_input_gsm.csv";
IOManager manager(dataset); // IOManger MIAMHIES (BiEEKRTE )

int requestNum = 0;
volatile int completeNum = false;

/] lenginesLfl
auto engineConfig = GetEngineConfig();
engineConfig.response_callback = [&manager, &completeNum](std::shared_ptr<inferenceResponse>
&response) {
InferenceResponse::Output *output;
response->lmmutableOutput("OUTPUT_IDS", &output);
manager.SetOutputData(response->GetRequestld().StringValue());

if (response->ISEOS()) {
completeNum-++;
}
b5

InferenceEngine engine(engineConfig);
engine.Init(GetModelConfig(), GetLoaderConfig()); // #]%&{tengine

R[EHE
AR -

e Status(Error:Code:OK): 12{ERZIN.

e Status(Error:Code:ERROR): IR{ELM

e Status(Error:Code:INVALID_ARG): IEiE&#,

e Status(Error:Code:NOT_FOUND): TiXKEHSERIE,

5.4.3.1.3 GetRequestBlockQuotas #[1]

BOI08E

$*%B¥remainBlocks. remainPrefillSlotsFdremainPrefillTokensgd9{E .

BOM

Status GetRequestBlockQuotas(uint64_t *remainBlocks, uint64_t *remainPrefillSlots, uint64_t
*remainPrefillTokens);
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mE S

2% 2EWIE | 5 BYEER

remainBlocks | Wik FiEZREEIR9remainBlocks | #¥tatiZZ =007,
AYE.

remainPrefillS | W41k FhESRENRIRY stz =807,

lots remainPrefillSlotsB9{E .

remainPrefill | @45k FEFEEZEIE remainPrefill | ¥ IZZEE2R0T],
BYE.

{EREHI

uint64_t remainBlocks;

uint64_t remainPrefillSlots;

uint64_t remainPrefillTokens;

engine.GetRequestBlockQuotas(&remainBlocks, &remainPrefillSlots, &remainPrefillTokens);

REHE
iR[El5%EXremainBlocks. remainPrefillSlotsfdremainPrefillHYZ55R .

e Status(Error:Code::OK): #&{ERLIN.

e Status(Error:Code::ERROR): 1Z{ELM .

e Status(Error::Code:INVALID_ARG): IEE&#.

e Status(Error:Code:NOT_FOUND): FiXkEBEEIRIE-

5.4.3.1.4 Forward 0

BOI08E

& EEtoken, BER—MtokenlAA—IXEIFREE . EIEREIBEILENgineConfighy
response_callbacki® & .

BORS

Status Forward(std::shared_ptr<InferenceRequest> &request, bool validRequest = false);

EOSH
2% 2EWXIE | %A EEER
request WhIsE HIRIEK, RS RIEIC.
validRequest | @ik =EARIEinputid, e true
o false
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{ERGI

for (size_t i = 0; i < requests.size(); ++i) {
engine.Forward(requests[i]);

}
IR[EHE
IREISEEEER .

e Status(Error:Code::OK): 12{ERZIN.

e Status(Error:Code::ERROR): IR{ELM .

e Status(Error:Code:INVALID_ARG): IEE&#,

e Status(Error:Code:NOT_FOUND): FiEikZISEIRE.

5.4.3.1.5 GetProcessingRequest 1%[]

#O108E
IREN S RIEEERRIERE = .
ORI
Status GetProcessingRequest(uint64_t *num);
EOSH
2% =EEWE | %A EUEER
num AT FERENEINSRIETRAE | Vi ER0A,
HIEREE
{EFRG
uint64_t processingNum;
engine.GetProcessingRequest(&processingNum);
RENE

IREFREINnUMAYLESR .

e Status(Error:Code::OK): 12{ERLIN.

e Status(Error:Code::ERROR): R{ELM .

e Status(Error:Code:INVALID_ARG): IEES#,

e Status(Error:Code:NOT_FOUND): FiEikZIEEIRE.

5.4.3.1.6 ControlRequest 1%[]
#=OIheEE
WEERENRLIERKIETIEFICE, HaiIFEE.
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ORI

Status ControlRequest(const Requestld &requestld, Operation operation);

b

8% ERWI% ikl EEESK
requestld WA FEE/FREYE | MrequesthEUHE
Kid, ido
opertion WAITE FEHTRINIERE | STOP=1,
EREL,

{ERGI

for (size_t i = 0; i < requests.size(); ++i) {

engine.ControlRequest(requests[i]->GetRequestld(), Operation::STOP);

M EEMERIERIFTIEERIFRIMRER

)
IR[OHE

Status(Error::Code::OK) : 3&{ERLIN.
Status(Error::Code::ERROR) : R{ELM
Status(Error:Code:INVALID_ARG): IEIEZZS#,
Status(Error:Code:NOT_FOUND): TiEHZFEEERIE,

5.4.3.1.7 Finalize 0

BEMOIh8E

E AL A

O

Status Finalize();

mE

{ERHGI

engine.Finalize();

R [E{E

EHRER

Status(Error::Code::OK) : 32{ERLIN.
Status(Error:Code::ERROR) : &{EKK .,
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e Status(Error:Code:INVALID_ARG): IEiES#.
e Status(Error:Code:NOT_FOUND): TixikZHETEIRIE.

5.4.3.1.8 ~InferenceEngine &[]

¥OThee

ERANTHEREL
EOBN

~InferenceEngine();
EOS%

Tco
IR[EHE

To

5.4.3.1.9 GetMaxBatchSize [0

Z[Ihee
$KEYmax batch sizefY{E .
EZOL
Status GetMaxBatchSize (uint64_t *batchSize);
EOSH
8% =A% | B EMEESK
batchSize Wik 1EEuint6d_tZEBITERVSE | SiERYEE .
batchSize,
{EFEHBI
uint64_t batchSize;
uint64_t *pBatchSize = &batchSize;
engine.GetMaxBatchSize (pBatchSize);
R[EE

e Status(Error:Code::OK): #{ERLIN.

e Status(Error:Code:ERROR): IZ{ELM .

e Status(Error:Code:INVALID_ARG): IEiES#,

e  Status(Error:Code:NOT_FOUND): Fi&IZNSTERIE.
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5.4.3.2 InferenceRequest
5.4.3.2.1 InferenceRequest &[]

BOI08E

BliZInferenceRequestIisR

BOM

explicit InferenceRequest(const Requestld &reqld);
InferenceRequest() = delete;

EOSH
28 EEWE | %A EEZER
reqld WA HEERNR, BRZEN | §ENERYR, 55
HE—HRiR, #5.4.3.3 Requestld.,
{EFEREGI
int reqld = 0;

InferenceRequest *request(RequestID(reqld));

InferenceRequest::Input *input;

data_size = 10;

std::vector<int64_t> shape({1, data_size});

request->AddOriginallnput("INPUT_IDS", TYPE_INT64, &shape[0], shape.size(), &input);

R [EE

InferenceRequestIFR .

5.4.3.2.2 AddOriginallnput &[]

EOLRE
o EEEBERFFINERAN, BAMERINPUTIDSIERBNERER.
o EEERERPFISESRNEABAKE.

BOst

Status AddOriginallnput(LLM_ENGINE_DataType datatype, const int64_t *shape, uint64_t dimCount, Input
**input);

Status AddOriginallnput(const std::string &name, LLM_ENGINE_DataType datatype, const int64_t *shape,
uint64_t dimCount, Input *input);
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mE S

S8 =aWiE | e EEEK
datatype DAV BNKREPRFAEIESE BIENEIERE, 55
B, #5425
LLM_ENGINE_DataTy
pe_enum#as,
shape DA BNKERHE, E=IBE . BUBEZINA
{1, size}, sizeJ9t@ N3k
SEIKE,
dimCount WhisE BANKERIdIm, uint64_zE8Y, /h\Fak
£F10000, BEFEEIN
72, GshapelkE—
o
input D%y 1BEtRYIEsT, BFERESL | &ERYEEEYSE .
HIEEESNKEITR
2% =A% | B BY{EEK
name I BNKEAIBRTR HAASFEIN T %A
B, BARLUTRIZIES
FrELFNER S
datatype DA BNKEPREFIEIES BIENEIERD, 55
B, #5425
LLM_ENGINE_DataTy
pe_enum#ii{s,
shape Wik BNKERVHE E=18E . BUEERINH
{1, size}, sizeAHINGK
EPKE,
dimCount Witk EIANKERIdim, uint64_ZERY, /Faf
£F10000, BEEEIN
72, SshapekE—
o
input DA 15ETRYIEET, BFEREYL | BiXaEERYEE -
HIEEESNKEXTR

{ERHGI

int reqld = 0;

request = std:make_shared<InferenceRequest>(RequestID(reqld));
InferenceRequest::Input *input;

data_size = 10;

std::vector<int64_t> shape({1, data_size});
request->AddOriginallnput(TYPE_INT64, &shape[0], shape.size(), &input);
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U

e Status(Error:Code::OK): 12{EREIN.

e Status(Error:Code:ERROR): IR{ELM.

e Status(Error:Code:INVALID_ARG): IEES#,

e Status(Error:Code:NOT_FOUND): TiX#kFHSERIE,

5.4.3.2.3 RemoveOriginalinput &[]

BOI08E

BOst

b

{ERHFGI

R[EE

MEEERPRIBFEERTRIFEIRAKETR

Status RemoveOriginallnput(const std::string &name);

2 BEWIE | W8 BYEERK
name DS BINKERFR. BIERIEURRR,

std::string removeName = "INPUT_IDS";
request->RemoveOriginallnput(removeName);

e Status(Error:Code::OK): 1#{EmIN.

e Status(Error:Code:ERROR): IR{ELM .

e Status(Error:Code:INVALID_ARG): IEiE&#.

e Status(Error:Code:NOT_FOUND): TixikZHETEIRIE.

5.4.3.2.4 MaxOutputLen [

BOI08E

O

P

{EREHI

IREVHEIEIFKIREltokenI R K (E -

uint32_t MaxOutputLen() const;

uint32_t maxOutLen = request->MaxOutputLen();
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REHE
HIEEKIR[EtokenfIERK(E, uint32_t2£8!,

5.4.3.2.5 SetMaxOutputLen &[]

EOT8E
REMIPERIRE okenfIR AT,

BEORS

bool SetMaxOutputLen(uint32_t maxOutputLen);

P

8% 2EwiE | WA EEZER
maxOutputlLe | 4% HIEiEKIREltoken¥ER | &IERUEIRIEKIRE]
n KB, tokengx K{E

{ERGI

uint32_t maxOutLen = 512;
request->SetMaxOutputLen(maxOutLen);

IR[EHE
o true: IZEIN.
o false: BB,

5.4.3.2.6 GetRequestid

EOL8E
REPEDERE—IRR, EREIR.

BOsl

Requestld &GetRequestld();

- mE

{EREAI

Requestld reqld = request->GetRequestld();

IR[EHE
IREHERIERAIIR .
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5.4.3.2.7 GetSamplingParams [

‘EOT08e
REVSALESH

O

const SamplingParams &GetSamplingParams() const;

P

{ERGI

SamplingParams params = request->GetSamplingParams();
R [EE

FRIESE
5.4.3.2.8 SetSamplingParams 1%[]
BOI0EE

RERLESH.

ORI

void SetSamplingParams(SamplingParams samplingParams);

EOSH
2% BEWYIE kA EVEZEK
samplingParams | ik [ERIRSEEEN A ERIERY

o Ko

(eI

SamplingParams param;
param.temperature = 1.0;

param.topK = 1;
request->SetSamplingParams(param);

&[EHE
o
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5.4.3.2.9 SetSendResponseCallback 3]

EOIRE
R EHIRIR AR -

ORI

void SetSendResponseCallback(const SendResponseCallback &callback);

BOsH

S8 BRI yLolifz BYEEK
callback ik HIRERIA LA | JE=SHgEt

{ERGI

SendResponseCallback callback = [](std::share_ptr<inferenceResponse> &response) {

if (response->ISEOS) {

}
request->SetSendResponseCallback(callback);

REE
T

5.4.3.2.10 HasSampling &[]

EOL08E
REE BRI SEHITE.

gl

bool HasSampling();

BOsy

(eI

bool sampling = request->HasSampling();

IR[EHE
o true: FEEBLESH,
o false: FEERIESH,
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5.4.3.2.11 SetIinputText [

¥OThee
IRERNEENR,
=80
void SetlnputText(std::string &text);
EOSY
2% BEWYI% kA BEEK
text Wik HIEK, BIEFfFEstring
{SEFAHEA
std:string text = "123";
request->SetInputText(text);
IR[EE

To
5.4.3.2.12 GetlnputText &[]

#EOTheE

IREM ARSI AR
ORI

std::string &GetInputText();
EOSH

Tco
{EFRH

std::string text = request->GetInputText();
IR[EHE

RN ARF R
5.4.3.2.13 IsInputText &[]
BOT08E

FIRr R A B ANMEE .
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ORI

bool IsInputText();

b

{EFRRHFGI

bool isText = request->IsinputText();

IR[EHE
o true: BFXAMIE,
o false: FEFNARMIE,

5.4.3.2.14 GetRequestinner &[]

BOI08E

$kEXInferenceRequestinneriy&,

BORS

std::shared_ptr<InferenceRequestinner> GetRequestinner() const;

EOs¥

{ERGI

auto reglnner = request->GetRequestinner();

)

InferenceRequestinnerXys,

5.4.3.2.15 Input 3£

Input [

EOL0RE
IRBMAKESIR, KERNMIERE, KEMHE, KEdmilBEEERBAKE

o

BOst

Input(const std::string &name, LLM_ENGINE_DataType datatype, const int64_t *shape, uint64_t dimCount);
Input() = delete;
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mE S

xR 5-5 EOS#

S8 2EWE | 1K BYEER
name %S BINKEZFR, AiEFFeEstring3ERY, JE=,
datatype D%V sKEFRFAIEL | LLM_ENGINE_DataType_enum
1ERE, XKH, 55056,
shape Wik SKERIHE, BIENEEEE, BB,
size}, size BINKEAKE
dimCount %S sk=ERYdim, uinte4_ 358, NFeETF

10000, BUEZRIN 2, Sshape
KE—H.

%% 5-6 LLM_ENGINE_DataType_enum 28505

LLM_ENGINE_DataType_enu | {& BY
m3EEL

TYPE_INVALID 0 E| 35t
TYPE_BOOL 1 boolz£E!
TYPE_UINT8 2 uint8&Hy
TYPE_UINT16 3 uint162£7Y
TYPE_UINT32 4 uint322£7Y
TYPE_UINT64 5 uint642£7Y
TYPE_INTS 6 intg&HY
TYPE_INT16 7 int16&8Y
TYPE_INT32 8 int322£HY
TYPE_INT64 9 int642£AY
TYPE_FP16 10 float1635Y
TYPE_FP32 11 float3228Y
TYPE_FP64 12 float642EY
TYPE_STRING 13 stringZ&EY
TYPE_BF16 14 bf16355!
TYPE_BUTT 15 REE
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{ERGI

Input* input(name, datatype, shape, dimCount);

RENE

IR EHEERIERKIMAKEXTR
~Input [
#=OTheEE

MR .

O

~Input() = default;

P

o
sEEFRFAI

o
R[EE

o
Allocate 1Z[1

EO%08e
HMNKERRHRAEEE, BTRICHNEIE.

BORS

Status Allocate(size_t size);

EOS%
2% =AWk 1588 BEEsK
size WAL EJEi%E':“JP\]T?’I"I‘EﬂjC Jéiiﬂ’\] REFE=EX
I\, N,

{ERGI

const int64_t paramNum = 10;
Error res = input->Allocate(paramNum * sizeof(float));
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U

Name 0

BO08e

O

{ERGI

L

DType [

BOIN8E

BOst

BEOsY

{ERGI

)

e Status(Error::Code::OK): #Z{EmIN.

e Status(Error:Code::ERROR): R{ELM .

e Status(Error:Code:INVALID_ARG): IEES#.

e Status(Error:Code:NOT_FOUND): ToiXiRFIETEIRIE,

REEINIKERR

const std::string &Name() const;

std::string name = input->Name();

stringZEBURYIEINIKE BN

IREGEIR RN SKERTFROEUIESEEY

LLM_ENGINE_DataType DType() const;

LLM_ENGINE_DataType dataType = input->DType();

LLM_ENGINE_DataType_enum#Za¢,
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Shape [
#IheE

IRISHEIRMNKERVHEEEE .
O

const std::vector<int64_t> &Shape() const;
EOSH

Tco
{sEFAHEA

std::vector<int64_t> shape = input->Shape();
IREHE

BMNKENHEER.
DimCount &1
#OThee

SREVBAKEdimA/N,
ORI

const uint64_t &DimCount() const;
EOSH

To
=R

uint64_t dim = input->DimCount();
IREHE

BINBKEdimA/,
Buffer $&[
#=OThee

SREGm SR EIE N EIEAEET
Z O8I0

void *Buffer();
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EOSH

Tco
Edazt =2t

auto *f32Buffer = (float *)input->Buffer();
R[EE

BWNKEELMALBIEREET .
ByteSize $3[]
#=OTheEE

SREV AN SKERYRANEURRIS K/
O

uint64_t ByteSize() const;
EO28

To
{(sEFEEA)

uint64_t byteSize = input->ByteSize();
REE

BNKERVIMANEBIEED K/,
Getinputlnner 0
#EOIhEE

$xSInputinnerid& .
ORI

std::shared_ptr<Inputinner> Getlnputinner() const;
EOSH

To
(s

auto inputlnner = input->Getinputinner();
RENE

Inputlinnerfd&R,
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SetRelease #[1
ZEOIheE

REREBERMEIRNFITR.
BB

Status SetRelease(bool status);

EOsH

28 =R WIE yiolilz BYEERK
status DA EEBERMENE | §Z89boolZEE,
AFAIRIR

{EREAI

bool setFlag = False;
Status status = input->SetRelease(setFlag);

REE
e Status(Error:Code::OK): 12{EREIN.
e Status(Error:Code::ERROR): R{ELM .
e Status(Error:Code:INVALID_ARG): IEiE&#,
e Status(Error:Code:NOT_FOUND): JiEikZIEEIRIE.

5.4.3.3 Requestlid
5.4.3.3.1 Requestld 3

EOLRE
o IRIERSIFHeErequestLabelfERIER I string S RUEE S I —FF5I S B REART

o

o RIEFEFIUInt642EE requestindex{EEIZELAUint64ZEEUBIENE—FF SANEKRIK
Xq% o

BOsl

explicit Requestld(const std::string &requestLabel);
explicit Requestld(uint64_t requestindex);
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mE S

¥ =AWk | R E{EER

requestLabel | 4% BB R KAIHE— AR BIEFERFEERstring
iR, FAS, XBEstring | XEIERFIIZ,
RN,

2% =AWk | A BEEK

requestindex | @4k HIRE RO RIE—F5 &iERuint64E—F7
=, uinte42£88Y, =

{EREAI

std::string requestLabel = "123";
uint64_t requestindex = 456;
Requestld requestld1(requestLabel);
Requestld requestld2(requestindex);

REHE
RequestldiJ&R .

5.4.3.3.2 Requestld B{ERFERIEO

#MIh8e

o EHHEEBREMRAI=-SEET, BATHEERFRMALINGA REUENF
HISHE, FIISERrhshEEERANSR, BTFIRR—NEKRIF,

o EHHEBRENRI=SEZETT, BTEEREBLALstringZEEBFlFT

BRA, FISERFErhsiHEBERANSR, BFix

O— A\

R—PMERE

o EHHEBRENRII=-SEET, BTNERRERFNRIDBHL—THENEKR

IR

BEORS

Requestld &operator = (const uint64_t rhs);
Requestld &operator = (const std::string &rhs);
Requestld &operator = (const Requestld &rhs);

EOSH
84 SEXEE | 588 BYEER
ths D BEREFIIS, KRS | Aikiuint6s_t(E.
Rk
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SH BEWIE | %7 EYEZER
rhs W% EREFIIS, B—IRRIE | §iENFHES.
KiK.,
24 Bk 15AA BUEEER
rhs W5 HIEERENR. | GiERNIBERET
%0

{ERGI

std::string requestLabel = "123";
uint64_t requestindex = 456;
Requestld requestld1 = requestLabel;
Requestld requestld2 = requestindex;
Requestld requestld3 = requestld1;

R[EE
RequestldiJ&R .
5.4.3.3.3 Requestid &[]
¥EOIheEe
{FEREAMrequestld¥Iia{tRequestIdXIER .

BORSI

Requestld(const SimpleLLMInference::Requestld &other);

EO2%
S8 EARWIE Lol BYEEK
other ik EB6HIRequestld | BIEAGERARIT
PO -

eI

std::string requestLabel = "123";
Requestld requestld1 = requestLabel;

Requestld requestld2(requestld1);

REHE
RequestldiT&R .
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5.4.3.3.4 Type [

EOLRE
RENB RIS RIE— S SIRRAOSIRLR,

ORI

DataType Type() const;

BOsH

{EREAI

std::string requestLabel = "123";
Requestld requestld1 = requestLabel;
DataType type = requestld1->Type();

RENE
BRI RE—RIFIISITRAVEEZEE,
5.4.3.3.5 StringValue &

EOLRE
RENERFHEBNFIIS, SHERKFFIS I string2XENERISER.

O

const std::string &StringValue() const;

BOsH

{EREAI

std::string stringVal = requestld->StringValue();
IR[EHE

REIERAMRFAHFLEEFIIS, SERAETRAuInt64_t£E, RO=FIIS,
5.4.3.3.6 UnsignedintValue 3
#OIN8E

IRENBERAHMFEBNFIS, SRERIFIISZEMuint6d_t2EBISKIFMER

O

uint64_t UnsignedIntValue() const;
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EOSY
To
{s5 R4
uint64_t value = requestld->UnsignedIntValue();
IR[EE
BRENERAIIRYF LTINS, EERAXTRAstringZLE, SIREIZ=EINMEOD,
5.4.3.4 InferenceResponse
5.4.3.4.1 ~InferenceResponse %[
#OIhee
HTHIERES
=[O0
virtual ~InferenceResponse() = default;
EOSH
Tco
(R
Tco
IREHE
To
5.4.3.4.2 IsEOS &
¥ OIhEE
FIHTIEIR{EARYtokennizer@ B R & FFHeos,
FZOBI
virtual bool ISEOS() const noexcept = 0;
#EOSH
To
{sEFAHEA
bool eos = response->ISEOS();
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U

tokennizerEBEE(FFHeosHIHTEER .

5.4.3.4.3 GetFlags [

BOI08E

BORSI

BOsH

{EREHI

IR[OHE

SREVEEIRIE R SRPREATRS o

virtual uint32_t GetFlags() const noexcept = 0;

uint32_t flag = response->GetFlags();

IR EHEIRIE R LRI SAITS o

5.4.3.4.4 ImmutableOutput 3]

BOI08E

ORI

BOsH

{ERGI

BEHKERTRAnamelIIMNKENR, FEIIEHAVSHHEITREINSIA.

virtual Status ImmutableOutput(const std::string &name, Output **output) const noexcept = 0;

2% BRIk | 5RER EEER
name W% K ERIRTR. BiEELKER
o
output W% IEETRIEST, RIETLUER | SiEAUEEEH .
g?l@ | e E K ERS

std::string name = "OUTPUT_IDS";
InferenceResponse::Output *output;
Status status = response->ImmutableOutput(name, output);
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IR[EE
e Status(Error:Code:OK): 32{ERLIN.
e Status(Error:Code:ERROR): 2{ELM
e Status(Error::Code:INVALID_ARG): IEE&#.
e Status(Error:Code:NOT_FOUND): TixikFSERIE,

5.4.3.4.5 GetRequestid 3z

#0108

SREN S BN RS SRR M AT RIS o
ORI

virtual const Requestld &GetRequestld() const noexcept = 0;
EO28

Tco
(SR

Requestld requestld = response->GetRequestld();
IR[EHE

L FING RLERITERIT R AHEIRERIAITR
5.4.3.4.6 Output £

~Output 3O
¥ IhEE

outputBItraEREL, BTFNURER.
ZEORBN

virtual ~Output() = default;
EOSH

To
(s

Tco
REE

Tco
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Name [0

EOIn8E
RIGEIHIK RSN,

ORI

virtual const char *Name() const noexcept = 0;

BEOsY

{EREAI

char *name = output->Name();

R[EE
HHIKERIEIR,
DType #&0

EOLRE
SREN K B AORIRAL .

BORSI

virtual LLM_ENGINE_DataType DType() const noexcept = 0;

BOsy

{EFRRHFGI

LLM_ENGINE_DataType type = output->DType();

REE

sk ERVEIRREE,
Shape &0
#=OThEE

IREVm K ERVHRE, IAEAERAZZURE .

BEORS

virtual const std::vector<int64_t> &Shape() const noexcept = 0;
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mE S

{EREA

)

DimCount

BEOI08e

ORI

BOsH

{EREAI

) =

Buffer

BEOIhee

BOM

BEOsy

{EREHI

L

std::vector<int64_t> shape = output->Shape();

IR [E K E 44

SREVHEKERYdim{E.

virtual uint64_t DimCount() const noexcept = 0;

uint64_t dim = output->DimCount();

it SKERIdIm{E,

SREVi H ok SEUREIITE ST

virtual void *Buffer() noexcept = 0;

uint64_t dim = output->DimCount();

To
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Buffer £

BMIh8e

BOR

EOsH

{ERGI

R[EE

ByteSize %[

BEMOIhee

gl

BOsY

{ERHGI

L

5.4.3.5 Error

SREVG SR E AR S

virtual const void *Buffer() const noexcept = 0;

uint64_t buffer= output->Buffer();

SREVLHIKEXIREUE DK/

virtual uint64_t ByteSize() const noexcept = 0;

uint64_t byteSize= output->ByteSize();

ROl SKENREURZ K/

5.4.3.5.1 Error [

BOIh8e

o IRIEKZ CodetBIREIEEXIR .
o IRIENA Code. HIR[ERMsg, BIEREIZENIR.
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ORI

explicit Error(Code code = Code::OK);
explicit Error(Code code, std::string msg);

EZO2#
2¥ =AWIE piolilz BEEK
code WAk EIESIEN e Code:OK
e Code:ERROR
e Code:INVALID
e Code:NOT_FO
UND
28 BRI Lotz BYEER
code D%V EPEIE N e Code:OK
e Code:ERROR
e Code:INVALID
e Code:NOT_FO
UND
msg DAy EIRER. BIEFERE,

{EREAI

Error(Error::Code::OK)

Error(Error::Code::ERROR, "ERROR: Failed to get real path of home.");

R[EHE
Errorfd&R .

5.4.3.5.2 ErrorCode [

‘&OL08e
SRENRIEIA R RIAGSEIRAS o

O

Code ErrorCode() const;

BEOSH
o
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{ERGI

Error(Error:Code::ERROR, "ERROR: Failed to get real path of home.").ErrorCode();

IR[EHE
EEIRIOMIZS .
5.4.3.5.3 Message &[]
¥0OThee
IREUREIRTSRARIEEIRIBER
OB

const std::string &Message() const;

P

{ERHFGI

Error(Error:Code::ERROR, "ERROR: Failed to get real path of home.").Message();

L

ERAIER, string288Y,

5.4.3.5.4 IsOk &1

EOL8E
REVRERRRE, REREBRS.

O/

bool IsOk() const;

= mE

{EREAI

auto error = input->Allocate(pData.size() * sizeof(int64_t));

if (‘error.IsOk()) {
EP_LOG_ERROR("Failed to allocate data buffer for id=" << logld);
return -1;

}

R[ElE
) true: ﬁIEIIE':%A7 1%%*5%{’EEEIJJO
o false: REIFE, AFREBIERM,
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5.4.3.5.5 ToString 3
ZEOTheE

4%}%@]%%&%%??@%*%2& BRDEIRBRGTABNFAE, MERER" "
?j_- ; go

O

std::string ToString() const;

BEOsH

(eI

auto err = input->Allocate(totalSize * sizeof(int64_t));
err.ToString();

R[EHE
IREIRSREE A F R &R
Erroridst BEIF &
Error:Code::OK OK: + msg
Error:Code:ERROR Error: +msg
Error:Code::INVALID_ARG Invalid argument: +msg
Error:Code:NOT_FOUND Not found: +msg

5.4.3.5.6 CodeToString &[]
#0108
KRB NI RIF T

Mgl

static const char *CodeToString(const Code code);

EO2%
S BRI izl BEEK
code D%y RIS Kz&25CodefB
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{EFEREAI
std:string str(CodeToString(code ));
IR[OHE
Codetz¢ BR[O FHE
Code::OK OK
Code::ERROR Error

Code::INVALID_ARG

Invalid argument

Code::NOT_FOUND

Not found

5.4.3.6 Status

5.4.3.6.1 Status [

¥EMOInse
o BEIBIRMLARIAETR,
o EIIEIRMBAOstringZEBIAIMsgBIIRIRSITR .
o EIErOrRIKEIBIRTS.
ZOER
explicit Status(Error::Code code = Error::Code::OK) noexcept;
explicit Status(Error::Code code, const std::string &msg);
explicit Status(const Error &error);
EOSH
e EEBi 588 BEER
code DS LIt e Code:OK
e Code:ERROR
e Code:INVALID
e Code:NOT_FO
UND
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28 BRI izl BEEK

code D%V EPEIE N e Code:OK
e Code:ERROR
e Code:INVALID
e Code:NOT_FO

UND

msg D%V EIREE. BIEFEMH,

2¥ =EWIE yiolilz BEEK

error D%V HIRMEEIRERS BiEERERIRE

%, TR,

{ERGI

Status(Error:Code::OK);
Status(Error:Code::ERROR, "Engine init model failed: new modelBackend failed");

Status CommonErrorToStatus(const Error &error)

{
return Status(error);
}
R[EE
IREPAEITR o

5.4.3.6.2 IsOk &1

EOT08e
HIBRR S SRS RE RN

BOM

bool IsOk() const;

{ERGI

status = response->lmmutableOutput("OUTPUT_IDS", &outputToken);
if (Istatus.IsOk()) {
EP_LOG_ERROR("Failed to get token by " << status.StatusMsg());
return;

}
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o true: JREIIEHE, {CHREREMAZEIN.
o false: RERE, AREREMRERY

5.4.3.6.3 StatusCode [

&O08e
REVAASISRAGHEIRD.
OB

Error::Code StatusCode() const;

mE

(eI

auto status = inferEngine->ControlRequest(requestld, Operation::STOP);
if (status.StatusCode() == Error::Code::OK) {
EP_LOG_INFO("stop request id = " << stopReqld << " success.");
return HttpResult{ HTTP_STATUS_CODE_OK, reqCtx->MsgBody() };
}

R[EE
HIRAOMEE
5.4.3.6.4 StatusMsg =[]
BOT08E
KBRS RAEIRER o

ORI

std::string StatusMsg() const;

BEOsH

{EREHI

if (Istatus.IsOk()) {
EP_LOG_ERROR("Failed to get eos info by " << status.StatusMsg());
return;

}

)

EIR(E8, stringZER,
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5.4.3.6.5 operator E{ERFEHIEN

#EMIh8E

BHRTERNR==1FFFF, TWERTRESHRFMTESEF, RFLREIRT
EEERERIR .

ORI

bool operator==(const Status& other) const;

{mE

e SEWE | HA BUEER
other Witk SIRSHRKIBMBH— | BIEREHR.
REXIR
{E Rt
o

)

boolzZ£EY), B PMNREEHEZE,

5.4.4 EREL

5.4.4.1 SendResponseCallback

RREITIRE

EXNT—MNREXIRZERISendResponseCallback, BiES—1N2¥, EE)
std::shared_ptr<inferenceResponse>fIEagigst, FHEISBIRENE.

EREAET

using SendResponseCallback = std::function<void(std::shared_ptr<inferenceResponse> &)>;

5.4.4.2 ReleaseCallback

ERELThEE
EN T —PNRETERZEEIReleaseCallback, BES—IMSH, £AHconst
Requestld, FHIRBIRENE.

EREAET

using ReleaseCallback = std:function<void(const Requestid &)>;
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6 FHENA

SHFIENE
KEIHFENE
SHFENE
MoE4FIE7 4R
Multi-LoRASF /A
PDBE4FIENA
SplitFusefF 4143
FHTRERBSIEN B

Prefix CachefF /43

6.1 E(IFIENER

6.1.1 BIIRSRE

CEIME_FZLBECANNFIATB Modelsi¥EiEE I ( MindIER2EER ) .
(RARY:
KRG SEL T RERRHT:
ZIATB ModelsH#IIALATB ModelstAtEarE , &R Gset_env.shEIAFBIIBRKE “$

{ATB_SPEED_HOME_PATH}” IIEZZTEAURIE, FrlidsourcetZE G rbset_env.shifl ARET=REIRTH]
141t “${ATB_SPEED_HOME_PATH}” FiEzcg,

ATB ModelsAHEENZIFUUT B H:
e WS8AS8
e WS8A16

e KV Cache int8
e WBASSC HEREM
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6 HFENA

e Anti-Outlier EEHEAE

ikl

BNMREBRAZIENENH AR, 155E${ATB_SPEED_HOME_PATH}/examples/
models/2&72 F#&BIReadme ST AV ST 4354E 0% .

SWSESIFENOIR, BMERPIONEMIEN, (ERARBINZERINEHRT

MatMulit&, Z#linearfRBIRIENER, SN EIRATLUEAEWINERNEE. 81

E%KE%&E L FRIEAEIRECERTREER AR, FEE R EREMENNERE
JECE

LALLaMaafll, 1E${ATB_SPEED_HOME_PATH}/examples/models/llama/
generate_quant_weightshFEX T ABEHWHF X THEIRE . EWSA162HinS
T, FREEIRE (EAELRImhead ) , EttE4IAET, Hlayerdf9downEL2ER
EIHER

get_down_proj_disable_name() {
local num_layer=$1
local disable_names=
for ((i=0; i<$num_layer; i++)); do
disable_names="$disable_names model.layers.$i.mlp.down_pro;j"
done
echo "$disable_names"

}

n

6.1.2 S{LEIAI5EE

{sEFRER

SRR

MindIE LLMA$2 5 —A9BIA${ATB_SPEED_HOME_PATH}/examples/convert/
model_slim/quantifier.pyft FP 4 EWINE

AT FREREMFESHEERR, REETAHNAREZENELHAE . BiF
{ERA R IERReadme3Z {4 ( ${ATB_SPEED_HOME_PATH}/examples/models/{{&E!
ZFR}/README.md )

FREBNHGX THSHERES EZNEEED

AR

#iEa15% ( CANN msModelSimTE#5RE ) B9 “E8IEK > &N =5,

% 6-1 SRS ELRAB

SHEWR EE#J it ENME ik

- = string - BREINERRER,
model_pa

th
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6 HFENA

SHEWR

S

RAE

%

tory

save_direc

string

SUNERFER.

calib_texts

string

None

SHRRIIRERE, Z5%
HIRIEERTESE,
%8R
FIAE Fcalib_textsiH{THE
B, ERFPEAHEDX,
I Hout of memoryS:

HRIREER

calib_file

iy

string

$
{ATB_SPEED_HOM
E_PATH}/
examples/convert/
model_slim/
teacher_qualificati
on.jsonl

BERERIERI S .

--w_bit

iy

int

8

NEE1Lbit,
o TJECE4TK8,

e per_grouplIin=TE
BcE 4.

o MMEBMZRT, HH
&34,

--a_bit

iy

int

BiERESMbit,
AiE(E8F16,
o KIRBISEMHIZZ=T, A

ECE 988416,

- per_groupfJigs=T
HECE N6,

- is_dynamicB# &
HATrue, {FMper-
tokenslSEWIH=
T, FBENS,

L k*ﬁﬂ*ﬁﬂnu%ﬂﬂﬁ%

T, FEEHS,

ames

disable_n

iy

string

None

HHRREMI T RER,
BIFaIEIRAIENES
o AHEEXRE, =0
BEXSRER, M3
E. BWAE. t&llhead=E

Kt
=7

o
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6 HFENA

SHEWR

~

BH A
[ ]

S RAE

P2

%

device_ty
pe

i1y

string cpu

SIRIRIEEESEY, 52

?%ucpuu—a_zunpun o

--fraction

float 0.01

HRERERS

act_meth
od

| I

int 1

MEEENE X, (32H

g%28%3,

o 1{tZxELabel-Freetiz=HY
min-maxZ24{ 5o

o 2ftZLabel-Freeiz =AY
histogram&Z 5= .

o 3ft*ELabel-Freelz2HY
BlESEMHH .

o FRElowbitlEErE4IN
BERTANSZIEEIRES,

CO_sparse

iy

bool False

EOHEHERSINEE,
KiEREREWIIS=T,
RL5c(E A lowbitFRERE4L
Iﬂﬁg ’ FElOWbitﬁﬁmﬁ
{LfS, co_sparse2#EHxf
£

anti_meth
od

iy

string

BEHEIHIEX, BOAT

=

e "m1": Smooth Quant
8%,

e "m2": Outlier
Suppression&i%,

e "m3": AWQEX,

e "m4": Smooth Quant
&%,

e "m5": CBQEMHEIE.

disable_le
vel

iy

string "LO"

BaiEhiRER.
o "LO": FHITEIR
e "L1": [EE1
o "L2": 2
o "L3": 3
o "L4": 4
e "L5": [BlB5

[0 [0 [8 [ [
fd fi fi @
LI 1T

input_ids_
name

iy

string "input_ids"

tokenizefginput_idsXJ iz
e =N
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6 HFENA

SHEWR

St

RAE

%

attention_
mask_na
me

string

"attention_mask"

tokenizefg
attention_mask¥d A9
2o

do_smoot
h

iy

bool

False

=HFBsmoothIfge. B
Fdo_smoothIgElg, F
BEEE. AR

"False", AFF/FsmoothIf

ab
BEo

use_sigma

iy

bool

False

Ealasisigmaligg. B
Fuse_sigmalfjgefs, B
RIEESS BT st
TEBERP. BAR

"False", AFf3sigmalf

ab
BEo

sigma_fac
tor

iy

float

3.0

[EFsigmaligefs
sigma_factorf9{E, FBF
RIS EERRIPTEE
FIANB3.0, BUEEES
[3.0, 4.0],

is_lowbit

iy

bool

False

BEEFFElowbitE4Ih
g8, BKIAA"False", &FF
Blowbit2{LINEE

mm_tens
or

iy

bool

True

EiRiH Tper-channel €14
kper-tensor£t.

e True: per-tensor£{t,

e False: per-channel&

%o

--w_sym

iy

bool

True

NEENEEHXIRE
t, BAFFEMIREN

use_kvcac
he_quant

iy

bool

False

EA/{ERBKV Cache214Ih
88, EUAAFFZKV Cache
=HINEE.

open_outl
ier

iy

bool

True

EEHENEREEY

AN

d\

True: AENEREE
7

False: XINESEE
b7

o {X7ElowbitiZ&E HTrue

A
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SHEWR | BE/H | BH EOANME ik
Wik
- & int 64 per_group=Z{tgroupy
group_siz Ko ERINERG4L, TiF
e B & 9648128,
- & bool False EEFBper tokengE1k,
is_dynami LHI{XW8BA8SZ #Fper
C token=1t .
o True: FE.
e False: A~AHE.
-- B fFajson | "{}" IR EEIEEE Mtokenize
tokenizer_ Ay AR ERSMECE RIS 3o
args string fBian:
'{"padding_side":"left","p
ad_token":"1"}
-- & bool False E{EMAlccl reduceE(t
use_reduc Ij]ﬁb; ATFHE -
e_quant
--tp_size |& int 1 lccl reduceE2LITEER
FERE, AR,
-- B bool False e True: {FHper-token
is_dynami WEEW.
C e False: Af#EHper-
tokenshiSE o
- & fFgijson | "{}" tokenizell RS ¥,
tokenizer_ EUAY
args string
- B int None SEUNEREFETID K
part_file_s IN, BBIGB, BRIAAL]
ize Do
(RERIY::|

calib_textsBHESIRERIE, SUREREFENSIEEMIELL . HFERNPURITEMAT,
St token idiIZZENPU, 1§A§Q§EELXT§E§%&NPU tensor G AEFITKR, M
THout of memorySEANRIEEE -

6.1.3 W8AS8

5

B H N EFREEIHITEN, BELFEEE8 bit, B REUNERIE
R ERIntSEIAIEIRHTITE, EJL‘)JUZ"‘MatMul,%’Z?VI‘%E, LURFHEIRMERE .
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SUENEBREN

config.json
quant_model_weight_w8a8.safetensors
quant_model_description_w8a8.json
tokenizer_config.json

tokenizer.json

tokenizer.model

o =SHHEEE: NEX{quant_model weight_wB8a8.safetensorsF 1IN E AL
{4quant_model_description_w8a8.json,

o HIETWHEHRUHIEIENRFAEEEN] Y, FEREREER.
UTRRT 84 ENEANHquant_model_description_w8a8.jsonHIEE P HRE

{
"model_quant_type": "W8AS8",
"model.embed_tokens.weight": "FLOAT",
"model.layers.0.self_attn.q_proj.weight": "W8A8",

"model.layers.0.self_attn.qg_proj.input_offset": "WB8A8",
"model.layers.0.self_attn.q_proj.quant_bias": "W8AS8",

}

S EAIMatMultilEFHiBinput_scale. input_offset. quant_biasfldeq_scale, EHrr
input_scalefllinput_offset B FXTHEEHITEN . MatMullFBEEXERIEIEEZ
HEHITIHE . quant_biasfldeq_scaleFAFXIMatMuliVitEERHITREN -

6-1 S(UINEHIERTRIE

BIEE float16/bfloatls  — =1t

EE{E int8
MatMul + &t
» 2 float16/bfloat16

B :

¥E int8

EA AR TIHFE W float168kbfloat16ZERIRIFIAINE

% 6-2 float16 fNESLF dtype & shape (58 (BRISEIANER shape H[n, k] )

Tensor | weight input_scale | input_offs | quant_bias | deq_scale
=8 et

dtype int8 float16 float16 int32 int64
shape [n, k] [1] (1] [n] [n]

2 6-3 bfloat16 INEEL/S dtype & shape (S8 ( BIZEIAINERI shape H[n, k] )

Tensor | weight input_scale | input_offs | quant_bia | deq_scale
=8 et s

dtype int8 bfloat16 bfloat16 int32 float32
shape | [n, K] (1] (1] [n] [n]
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ERE

LALLama3.1-8B9fll, fEBILAERLATESERWSASEIINE .,
cd ${ATB_SPEED_HOME_PATH}
python examples/models/llama3/convert_quant_weights.py --model_path {iZ=tXEI&R} --save_directory

{WBABE{LINE KX} --w_bit 8 --a_bit 8 --disable_level LO --device_type cpu --anti_method m1 --
act_method 1 --calib_file ${llm_path}/examples/convert/model_slim/boolq.jsonl

o LIHESERTYERLLama3.1-8B WSASNENRNSHEE, AREEEHNSE
BLEARE, iE52E&EEReadmeS {4,

o  WBASEINERIconfig.jsondf Bl & quantize=F s, E{EJ)"w8a8",

HATHEE
IALLama3.1-8B5f3), EEILAERLATIESHITINENIL, HEMEH What's deep

learning",

cd ${ATB_SPEED_HOME_PATH}
bash examples/models/llama3/run_pa.sh {W8ASE{LINEIRIZ} 20

6.1.4 W8A16

B
HEHH TR ERMEN, (SINESH8 bit. {EFper ChannelE{t.
(1 588
XAtlas A2 BRI ms I EH 750,
SHWENEEREN:

config.json
quant_model_weight_w8a16.safetensors
quant_model_description_w8a16.json
tokenizer_config.json

tokenizer.json

tokenizer.model

o SHHEEE: NEX{Fquant_model weight_wB8a16.safetensorsFItEHAIAN
{4quant_model_description_w8a16.json,

o BRPHIHEHRNEHERERTENREN Y, FTEERKREER.
UTFRR T E24EINERIA 4 quant_model_description_w8a16.jsonH AR A
B
{

"model_quant_type": "W8A16",

"model.embed_tokens.weight": "FLOAT",
"model.layers.0.self_attn.q_proj.weight": "W8A16",

"model.layers.0.self_attn.q_proj.weight_offset": "W8A16",

}
SHEHIMatMulilEFRtSweight_scalefweight_offset, FAFXIMatMulfitE 4R
HITREW
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6-2 EWINEHIERTRIE

ELA(E float16/bfloat16 ——
MathMul + E=E{t

» 58 float16/bfloat16
WE int8 —

et A XTiFEW float16Tbfloat1 635 BIAYEIAINEE

% 6-4 float16 NNEE1L/G dtype & shape 58 ({BiZFEIANERY shape A[n, k] )

Tensor{SE | weight weight_scale | weight_offset bias
dtype int8 float32 float32 float16
shape [n, K] [n, 1] [n, 1] [n]

% 6-5 bfloat16 MNEEL/S dtype K shape 58 ({BiRERIAINERI shape H[n, k] )

Tensor{SE | weight weight_scale | weight_offset bias
dtype int8 float32 float32 float32
shape [n, K] [n, 1] [n, 1] [n]
(RARL:
NEZERNEFEbiasiFER, EMNEALSBbias,
EmNE
LALLaMa2-70Bfll, fERTLAERLA T ESEMRWSAT6E(UINE .
cd ${ATB_SPEED_HOME_PATH}
python -m examples.convert.model_slim.quantifier --model_path {{Z=XE &R} --save_directory {W8A16E
{LINERRIZ} --calib_file= --w_bit 8 --a_bit 16 --act_method 3 --tokenizer_args
'{"padding_side":"left","pad_token":"<unk>"}'
(MARIY:
LLaMa1_65bILLaMa2_70bFBHIE—Mtype.
o LILIESBELERMLLaMa2_70B WA BRI SHEE, FEEERSEFE
BERE, B5EEEReadmeX 4,
o  WBAIGENRIEHRRELUESE, tcalib_filefE NZSFRFEHAIA,
e  WBAT6EiINERIconfig.jsond A& quantizeFEs, E{EH"w8a16",
HATITE

LALLaMa2-70B79fl, ERJLAMERLA MESHATIHENIK, #HEAZE"What's deep

learning?",
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cd ${ATB_SPEED_HOME_PATH}
bash examples/models/llama/run_pa.sh {W8A16E XX EKR}

6.1.5 W8A8SC FFEiE{

=
AMEEHTE A T EQERR. BUMER=E69

o Wh: REKRIEBIEZFERNEFEITENRREERNERMSE, H
RN E P RELEEZINNIINEEES

o St WNEWMEEHMEMN, BSFSEEEH8bt, FJLAEREHENER
R, mRMEREE .

o Ef: NEFRHIESGEENEBIERERLH—SRBES, RAEREMEE
RERIR, EREREENEMRSI .

(AR

o [RHEELEFNIFE(HBERX, (XAtlas 3001 Duo HE-EXIFHEREW .
o bfloat1 6NEFRIFHEIREMN -

R+ EXENEBREN:
config.json
quant_model_weight_w8a8s.safetensors
quant_model_description_w8a8s.json
tokenizer_config.json
tokenizer.json
tokenizer.model

o SWEFYHESE: NEX{tquant_model weight_w8a8s.safetensorsFiXEmiA
M {#quant_model_description_w8a8s.json,

o BRPIERNHIEENREAFNREN Y, TEREBEER.

AT ERT 2HENEmANEquant_model_description_w8a8s.json?YER5 A
=

{
"model_quant_type": "W8A8S",
"model.embed_tokens.weight": "FLOAT",
"model.layers.0.self_attn.q_proj.weight": "W8AS8S",
"model.layers.0.self_attn.q_proj.input_offset": "W8A8S",
"model.layers.0.self_attn.q_proj.quant_bias": "WB8A8S",

}

SHEAIMatMuliEFHiZinput_scale. input_offset. quant_bias#lldeq_scale, EH
input_scaleflinput_offset B FXEiEEIHITEN . MatMulEREMWERIEIEENEZE
INE#HITITE . quant_biasfldeq_scaleAFXMatMullYitEERHITREW .

E4afaNE B RE:

— config.json

— part0-of-4
quant_model_weight_w8a8sc.safetensors
quant_model_description_w8a8sc.json

— part1-of-4
quant_model_weight_w8a8sc.safetensors
quant_model_description_w8a8sc.json
— part2-of-4
quant_model_weight_w8a8sc.safetensors

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT 156



MindIE

MindIE LLM FF&3ER

- quant_model_description_w8a8sc.json

part3-of-4
quant_model_weight_w8a8sc.safetensors
quant_model_description_w8a8sc.json

tokenizer_config.json

tokenizer.json

tokenizer.model

FERMSFEMENE, FHITS RIS, EREERETSERIMNE LHRIT.

UUTRR T 24 ENERR ) {4part0-of-4/quant_model_description_w8a8sc.json9
P HRE:
{

"model_quant_type": "W8A8SC",
"model.embed_tokens.weight": "FLOAT",

"model.layers.0.self_attn.query_key_value.info": "W8A8SC",
"model.layers.0.self_attn.query_key_value.input_scale": "W8AS8S",
"model.layers.0.self_attn.query_key_value.input_offset": "W8AS8S",

"model.layers.0.self_attn.query_key_value.quant_bias": "W8AS8S",
}

E4ERNMatMultYEABLL SIS Tindex, EHREBRATERINE.

6-3 EWINEHIERTRIE

E

BiE(E float]16/bfloat16 RUE(E int8
MatMul + &1t + EREINE

» {5R float16/bfloat16

i¥E8 int8

% 6-6 float16 (XEE{L[F dtype K shape {58 ({RIR/EIAINERI shape A[n, k] )

6 HFENA

Tensor | weight input_s | input_of | quant_ | deq_sca | index
B2 cale fset bias le
dtype int8 float16 | int8 int32 int64 int8
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6 HFENA

£IR2

Tensor index

=

input_of
fset

quant_ | deq_sca
bias le

weight input_s

cale

[x] [1] [n] [n]

xB9EE
SEEITE(O,
n*k)z
I8

shape [1]

[yl
yHUTITES
o

y = k_index *
n_index * 8
k_index =
ceil(k1 /
tilingK)
n_index =
ceil(n1 /
tilingN)
k1=k/32
nt=n/16
HA, ceil()5
[a)_EENEEEREL,
tilingK#tilingN
NFEEREWENA

< 3
éé&o

PALLaMa-33Bl:
FRALITIESERWSASSEINE,

cd ${ATB_SPEED_HOME_PATH}
get_down_proj_disable_name() {

local num_layer=$1

local disable_names=""

for ((i=0; i<$num_layer; i++)); do

disable_names="$disable_names model.layers.$i.mlp.down_proj"

done

echo "$disable_names"
}
disable_names=$(get_down_proj_disable_name 60)
python -m examples.convert.model_slim.quantifier --model_path {{ZHNEF&{R} --save_directory {W8A8SE
{LINERRIZ} --calib_file $llm_path/examples/convert/model_slim/boolg.jsonl --disable_names
$disable_names --act_method 2 --do_smooth True --use_sigma True --is_lowbit True --co_sparse True --
w_bit 4 --tokenizer_args '{"padding_side":"left","pad_token":"<unk>"}'

o I HIESHEE4ERLLaMa-33B W8ASSC B EWNENRMSHEE, F~REE
HN2HEEARRE, B2EEEReadmeN G,

o 4N EREEEFENE Fspecial_tokens_map.json{4HE HIZIWSASSE X
B

e WBASS=E{LIXERIconfig.jsonF i & quantize=FE&, HIE"w8a8s",
FRLUTE SN EWINERITEDE, SMWSBASSCEMWINE.,

torchrun --nproc_per_node 2 -m examples.convert.model_slim.sparse_compressor --model_path {W8A8S=1t,
ERRR} --save_directory {WSA8SCEWINEKIZX}
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HATHEE

e WBASSCE{LINERIconfig.jsondifzEl & quantizeFER, EI{ES"w8a8sc",
----$5R

PALLaMa-33B9fl, ERTLAERLATESHITIHEN, #HEERZS A" What's deep

learning?",

cd ${ATB_SPEED_HOME_PATH}
bash examples/models/llama/run_pa.sh {W8A8SCE{LINE IR}

6.1.6 KV Cache int8

k)

=458k cacheflv cache=24458 bit, BITREIZDKV CachelIEFER, BAS
l]io

(RARY:
o {XAtlas A2 #HIBRFIF=5A3ZIFKV Cache int8£1t.

e KV Cache int8{XZ3HEECWSBAS(F
o Dbfloat161XEARIZIFKV Cache int8=1t.

KV Cache int8i&BcWSASE L EINEHRLEH:

config.json
quant_model_weight_w8a8.safetensors
quant_model_description_w8a8.json
tokenizer_config.json

tokenizer.json

tokenizer.model

o =SHHEHBEE: NEX{Hquant_model weight_w8a8.safetensorsF 1IN E AL
{4quant_model_description_w8a8.json,

o BRPIERENEIENFIENEREN] S, FRERIEEER
UUTRER T 24ENERR{4Hquant_model_description_w8a8.jsonF AP HE

{
"model_quant_type": "W8AS8",
"kv_cache_type": "C8",
"model.embed_tokens.weight": "FLOAT",
"model.layers.0.self_attn.q_proj.weight": "FLOAT",
"model.layers.0.self_attn.k_proj.weight": "FLOAT",
"model.layers.0.self_attn.k_proj.kv_cache_scale": "W8AS8",
"model.layers.0.self_attn.k_proj.kv_cache_offset": "W8AS8",
"model.layers.0.self_attn.v_proj.weight": "FLOAT",
"model.layers.0.self_attn.v_proj.kv_cache_scale": "W8A8",

}

FOWSASSE(XANEELL, #Frigkv_cache_typeliR=FER, FiZkv linear iE{BEE 4B
EFE X fkv_cache_scaleFllkv lineari¥iEBEE L IRBENES S
kv_cache_offset, #HIERTSEFXAMIE, EEH

k_quant_scale, k_dequant_scale, v_quant_scale, v_dequant_scale,
k_quant_offset, k_dequant_offset, v_quant_offsetflv_dequant_offset, EHeh
quant_scaleflquant_offset B FEkFIVIFIES L Aint83EEY, dequant_scalefl]
dequant_offsetFHF4§Paged attentionfYisiE R EHAZFRZEE,
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6 HFENA

ERANE

HATHIE

k)

6-4 EUINEHIERTRIE

K $%E float16

V 4 floatl6 ———————— V45T int8

K 431 int8

kcache, vcacheld

ReshapeAndCache T

gk, VAVHESAAIRE]

K Cache int8

Paged AttentionEF+RE (L
=5 float16

V Cache int8

% 6-7 float16 INEE1L/G dtype & shape 58 ({BRiZFEIANERY shape A[n, k] )

Tensor{S2 kv_cache_scale kv_cache_offset

dtype float16 float16

shape [kv_head_num * [kv_head_num * kv_head_dim]
kv_head_dim]

2 6-8 bfloat16 IWWE2{L/F dtype & shape (58 ({RiZFEIANERY shape A[n, k1)

Tensor{SE kv_cache_scale kv_cache_offset

dtype bfloat16 bfloat16

shape [kv_head_num * [kv_head_num * kv_head_dim]
kv_head_dim]

PALLaMa3.1-70BAfl, EelLUFERLATIESERWSAS + KV Cache int8EHIE

export ASCEND_RT_VISIBLE_DEVICES=0,1,2,3,4,5,6,7

cd ${ATB_SPEED_HOME_PATH}

python examples/models/llama3/convert_quant_weights.py --model_path {{EEINEIEZF}
--save_directory {EEEURFIZIZ} --w_bit 8 --a_bit 8 --device_type npu

--act_method 3

--anti_method m3 --disable_level LO

--calib_file { boolg.jsonl#&=}
--use_kvcache_quant True

o HRLLFWBASHEMN LR, FEHIBuse_kvcache_quantZ#,

e KV Cache int8E4 N ERIconfig.jsond i B & quantization_configFEs, HEHE
&"kv_quant_type": "C8"#2{EXT

FOWSASE (AN EHITHEIER HHERE], 152%6.1.3 W8SAS,
6.1.7 Anti-Outlier EE{(E4bE

BRHELMESERREREENTIEPHRTHES T RESHNEMEERK TR .
FEAERENH, BRHEURSSHENEIEEMNETE, FHASHIRETESE
SRS BERRABHIEYE, MEHEUESBLTENETE. BidERE
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(EHIFIRARF R AT LAUR D siE R R RHEN S(REM IR, AREN/SRIEE
BERFIIBERI.

Anti-Outlier2 ] LABCEEMMEN A —EFERH .. 280285 WBA8 + Anti-Outlier,
W8A16 + Anti-OutlierfIW8AS8SC + Anti-Outlier,

LATRREZR T WB8AS + Anti-Outlier2{L /S iNE GRS
quant_model_description_w8a8.jsonFHIEF D AAE
{
"model_quant_type": "W8AS8",
"model.embed_tokens.weight": "FLOAT",
"model.layers.0.input_layernorm.module.weight": "W8AS8",
"model.layers.0.input_layernorm.module.bias": "W8A8"

}

Fri&input_layernorm.module.weightflinput_layernorm.module.biastX&, FHFXI
i EHTEEHEAIE,

6-5 SINEHIERT I

NormBdift {7 EH{EIEE 2
- e .

RE(E float16/bfloat16 RE(E float16/bfloat16 ————  ifiiE(E int8
MatMul + &k
£ float16/bfloat16
HE int8

% 6-9 NE=E/F dtype & shape (58 ({FIRRIGERY shape A[n] )

Tensor{52 layernorm.module.w | layernorm.module.bias
eight

dtype float32 float32

shape [n] [n]

ERANE
PALLaMa2-7B A, fEa]LMERLATESEMWSASEWINE

cd ${ATB_SPEED_HOME_PATH}
python examples/models/llama/convert_quant_weights.py --model_path {iZsiXER} --save_directory

{WBABE{LINERRIZ} --w_bit 8 --a_bit 8 --disable_level LO --device_type cpu --anti_method m1 --
act_method 1 --calib_file ${llm_path}/examples/convert/model_slim/boolg.jsonl

o HEELFWBASHIEMNHT, BTEHIZanti_method #,
o AFEHEEINFanti_methodZ2¥HECE AR, 152 EEEReadmeN 4,

HATHEE
LALLaMa2-7B79fl, &R LAERLATESHUTIHEN, #EIERAZEJ9"What's deep
learning?",

cd ${ATB_SPEED_HOME_PATH}
bash examples/models/llama/run_pa.sh {W8A8SE{LINEKZ}
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6.2 RKFFIHFIETA

PREISEUTR

HATHEEE

KFEINFENEEERZEMANRNERIIZR T, BEOZAMRR MBI
RSEIREE, HPMANFIRKEARZSKT 32K, EE0FIA MRS . EEZAR
A2 attentionBB2 LUK KV CacheRIERSHEAILIL . HERKFIIZST, B
AttentionFKV CacheZB iSRRI BFHFESRIEIREIBIK . FELIHXED ZFAIN
WERIKFINFERNXEBRARR . HRERINEIKY CacheEt, kvZ3LE4E, 2
HEREXREERK,

o IJIHKHER: IS INEE BIKAIN AR BRI E R T)IIZR, MT{ESEE e
BT FRI AN AT LARSF RIFAIRELEES] o

o ISR REABBITIEWNAlIbITRIZSFIIEBEEZUMNTK, YaRNFHAES
REEZRERNBEY KeED, NmELUBIEE RIS EERFI IR = TR
SEFRIREIEES

BRIMIndIE LLMM BRI ERSIF EEZ R T LA TRERE:

o BHNEFIESIEESHE, ZERRETEBRGRITRIER T, REEEE
ATErEEIESHIRIKEANRE . LI64G Atlas A2 #IBRFIF=miEER6, ER8E
Z17GIm4-9B-ChatiREY, ERFARIFIISFH FREHTRISIMAVKFIIHE.

o REINEIEHNENKFIIRENRITS T . ZEFRRE T REERFIIHR FRIE
BRFIRHERISR o X FIINHERAVERL (fIg0GIm-4-9B-Chat-1M ) , MindIE LLM
BERIESFRSSIERAHS FIHIEIENR; X FIFS <A (6
Qwen1-7B ) , MindIE LLMARSCE] 7 NTKEER AR, TEEREAXIFIEERAELL
REEZSHRLHRFKFIIHEEEND . FRESE, HRERENTE
F;J%?U AERISRAMEIRFEFIHIN, MIndIE LLMEEFIEEKFIIHIRERNSTE

IERIEEHNE . RESH IR ISR AR RERBESENFIIKE

BB SEWNNRENEL N ANE .. KFIFHEHERIERES S EBREUEERETS
N—H, NEBEKFIINAZREFEEIEREENEERE] , FMHAH TIREIEER
IR SE4 SRR ERRERINE S EEIXE . BITHKFEIIRMRERTS
i, SiETHMRETR .

LALLaMa3t&E 96, SR LABERLA MESHUTHENIR, HIERZEN"What's deep
learning”,

cd ${ATB_SPEED_HOME_PATH}
bash examples/models/llama3/run_pa.sh {{EENEIRER} (HKE}

6.3 ZHFENB

HUTFRESHFIANnR (A175BLL ESHERE ) LIRKFIIGR, BRI
EERZSaRSHRAEGHTHELIATIRMIER, STBEERERMEGERS

iU, PCIEZEXLIRRRDMARZEX . (EFZHIEIERT, FEEEEIREp, HIESER, R
$5e8iplEERYjson S BB SR RIBEEF .

ZNBEEZSMHITRIETILIES, BaiEniF Tk iETensor Parallel (TP, 3k
£33 ) , Pipeline Parallel ( PP, i#7kF1T7) , Sequence Parallel ( SP, F3IFH1T)
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LAKZMOE ( Mixture of Experts ) ZEt&ERMEHFRIEXpert Parallel (EP, EXRH1T) . &
EARRFHITRIEES, AR AUEAREITE, KEMNILEERD, BaiEiisk
INMERATPHITALHTIEER, o HRER KM S RIEIEREHaE, Ha
BiELLaMaRFIIER (BIEETFLLaMasLIIAYEERY) , DeepSeek-MoELAKz Mixtral-
MoE,

BRHI 525k
o HEFTIFEAEIEIEE2AAas A2 HERYIFR L.
o EREVHEAFEIEIEEISAtas A2 HERYIFR L.
e Atlas 300! Duo IBE-RAITSHRELEE

BRES CETFATBINEEAEHE SR EME, EMERRTLUEIMIndIE LLMIF
FBATBIMERZFAERIS TRV R, FILEM E, SEE—NsonX &S
;ﬁ%ﬁ?ﬁﬁ?iﬁ%ﬂ’ﬂip, HIEXRENT, NUEBERIhcen_toolFahaERk, /AT
Of:

(RARIY:
hcen tool TERIZERERIFEIHCCN Tool EOSE,
o FERSXipER:
RN EHRITLA TSRS
foriin {0..7}
do

hcen_tool -i $i -ip -g
done

RIS AN EP R

root@huawei89:~#
foriin {0..7}

do

hcen_tool -i $i -ip -g
done
ipaddr:10.10.100.10
netmask:255.255.255.0
ipaddr:10.10.100.11
netmask:255.255.255.0
ipaddr:10.10.100.12
netmask:255.255.255.0
ipaddr:10.10.100.13
netmask:255.255.255.0
ipaddr:10.10.100.14
netmask:255.255.255.0
ipaddr:10.10.100.15
netmask:255.255.255.0
ipaddr:10.10.100.16
netmask:255.255.255.0
ipaddr:10.10.100.17
netmask:255.255.255.0
root@huawei89:~#

o KEMSYIREEMY:
ERIN TRt ER AN~ ZEiEE:
hcen_tool -i 0 -ping -g address 1.1.1.1

Hep1.1.1.1 83 unt 288 —3Kknpu-RAYipittit, dNSRIERAIIN S BRI :
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(1] %88
ZNSHEEE: BIIRSZEENPURIIMAAYIROLER—1VLAN, BILUEIROCEEIE,

root@huawei:~# hcen_tool -i 0 -ping -g address 10.10.100.10
device 0 PING 10.10.100.10

recv seq=0,time=0.067000ms

recv seq=1,time-0.049000ms

recv seq=2,time=0.047000ms

3 packets transmitted, 3 received, 0.00% packet loss
root@huawei: #

ﬁiﬁ&%@, WSHEEINTARE, WEELLMER, BT EEERERT
pAVA=1 *gﬁo

recv time out seq=0

recv seq=1,time=0.097000ms

recv seq=2,time=0.066000ms

3 packets transmitted, 2 received, 33.33% packet loss

e 4FpfRankTableFile
EIATHRILERM TR, B dEaRINipEE 4% RankTableFile, 30
T:
#FriE—Pranktablefile json3 {4, SHEFIRINBSEHIMILR]json3HE, 53
RankTableFileiZ N RFBF oSG PRI B IR BRI 28 LhripEhc

BiER.
{
"server_count":"2",
"server_list":
[
{
"device":[
{
"device_id":"0",
"device_ip":"10.10.100.10",
"rank_id":"0"
h?
{
"device_id":"1",
"device_ip":"10.10.100.11",
"rank_id":"1"
h?
{
"device_id":"2",
"device_ip":"10.10.100.12",
"rank_id":"2"
h?
{
"device_id":"3",
"device_ip":"10.10.100.13",
"rank_id":"3"
1,
"server_id":"90.90.152.89"
I
{
"device":[
{
"device_id":"0",
"device_ip":"10.10.100.22",
"rank_id":"4"
I
{
"device_id":"1",
"device_ip":"10.10.100.23",
"rank_id":"5"
I
{
"device_id":"2",
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"device_ip":"10.10.100.24",
"rank_id":"6"

1

{

"device_id":"3",
"device_ip":"10.10.100.25",
"rank_id":"7"
}
1,
"server_id":"90.90.152.91"
}
1
"status":"completed",
"version":"1.0"

}

ERELSYEE, EEMPTUHEENEMMAEN L, FEMBIUATEREXN,
BENAEBUTEIMIRETS, LUSWL16-R61:

export BACKEND=hccl
export WORLD_SIZE=16
export RANKTABLEFILE="" ( 5|SAIEARankTableFileAI4E3TERR )

AR

ZHEIERY, B—as8 LAEERNARMTEERTRIRAERIEN, ERTIHEEN, 8—all=s
ERHEER AT ERE LT

FetorchruniH THIERIECAIER D & IR AN ™E A py thonRI S T THIES !

cd ${ATB_SPEED_HOME_PATH}

RANK_ID_START=0 #FT5mizfEH0, BITSRU{ERN (WORLD_SIZE / 2)

WORLD_SIZE_LOCAL=8
for((RANK_ID=$RANK_ID_START;RANK_ID<$((WORLD_SIZE_LOCAL+RANK_ID_START));RANK_ID++));
do

export RANK=$RANK_ID

export LOCAL_RANK=$RANK_ID #FT5=local_rank5SrankiBfa, &lT5slocal_rank = rank - word_size_local
python3 ./examples/run_pa.py --model_path /data/atb_testdata/weights/llama2-70b/ \
--max_output_length 35 --max_batch_size 1 --input_text "What's Deep Learning?" &

done

wait

6.4 MoE 434N 43

Mixture of Experts ( MoE ) TE{&E&transformersStapaERt T 7R OIET . £—1
ZRy2FASparse MoE layer&ittransformergitadiFeed Forward Network

(FFN) o B—\FFNARE— I ERNBE, EBEHXIE— MtokenfUEE, (NFEHE
HAESHEREIA , XEDEEERNIFEEMISRE T MoERIE N XBNF: IR
(routing ) Hl#l, X4 RouterRiE T tokenTEE—ESHNZBP—INER . EFIXH
MHIBIES, MoERESHRTHI FEANERMRTLURIERESHNEEIR, B1EK
?E%%ﬁ%ﬁ’ﬂ%ﬁﬂﬁi”, RFEHEEPHLER, EXERIRIEENFE
BMEEE,

MoELEaR BBV RIEEI G Mixtral 8*7B, Mixtral 8*22B, DeepSeek-16B-MokE,
DeepSeek-V2, Grok&,
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PRI SLTR:

7 6-10 BEHSTHHSIEAERE

B FIEE HIERU | EM HiT5R | BEFES ZNZFRE
i}

Mixtral 8*7B FP16 BASEF | TP Atlas A2 #E | A7ziE
BRI

Mixtral 8*22B FP16 EAREE | TP Atlas A2 #E | F"ZiE
BRI~ m

Deepseek-16B- | FP16 BAZE | TP Atlas A2 # | 73

MoE BRI~ m

DeepSeek-V2 FP16 g TP Atlas A2 #E | X5
BRI m

e
REERSHEERSEEHNEXHFRIconfigjson3f4.,

HATHR
MoESE B ATHEERY S NS EMREL—5, EHTIEIEERISEERLLMAYER
530, THREEIMCEIEN .
LADeepSeek-16B-MoEAHI, ERILUFERLATESHITIHENL, HEENAEN"What's
deep learning",

cd ${ATB_SPEED_HOME_PATH}
bash examples/models/deepseek/run_pa_deepseek_moe.sh {{EEINEIEZ}

6.5 Multi-LoRA #5414

LoRA ( Low-Rank Adaptation ) @—FESXMRISHRIARLE. BAREAINEI RS
RN IR E BRI MERRAERERISEIR, BIW' = W + BA, FATBFIAKEREZ5i)ll%k
HNSHET/N\TRIGNE, ERRERNESANGIEEHR TMEE, MMARIARE
2ERMENBR.

Multi-LoRAJSET— M EANER!, RSN FEIILORAMNERTHE ., 8 NMERTE
{EERILORA ID, HEIRERIRNASICECXINAILORAINE . BRERSSHT, LORAINEFNEALIE
BNEMENBERER . —MERISEREZ(FERA—LoRAINE, RAEEFERAE
FALORAIXERIER . T ASHENNRE, SRBSHETK, TERRMEES, T

#1FTensor Parallel34T,

PR#IS£92R
o {XAtlas A2 #HE RS B H s iU
o LORANNENH LIRZEHEFIRE, BNHENNTFFFT101,
o RZIFLORARERMZ .
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AT

o ALHEMEN. PDHE. FHITMERG. SplitFuseLAzPrefix CachetFtERIITFE .

o (NHIFHRMEE S LoratlE,

e {¥Qwen1.5-14B. Qwen1.5-72B. LLaMa3.1-70BF1Qwen2-72B3Z#FMulti-LoRA
SHER

e 7tlora_adapterjson3{FHEcERILoratN E RIS EARBEBIZ 2561 FFF o

o (NI#EVLLM/generateiEZ[,

LoRANEHFEH & "adapter_config.json"#1"adapter_model.safetensors" {4,
"adapter_config.json" B ELoRAINERIES, ZIFEEMUTSE: r (LoRA A+
AIRKK/N ) , rank_pattern, lora_alpha ( LORAMERKIEFFAIAERIEREL ) #0
alpha_pattern, "adapter_model.safetensors" {4 EENE, NELUBEXAIF
*7F, HPLoRANERIRATEEMBREAIRZRIEIENN"base_model.model"Bi%%HN
"lora_A.weight". "lora_B.weight"[5%%, f5/a0: EitEEHRYESZN
"model.layers.9.self_attn.v_proj.weight", MLoRANEFIIRIHIHERZ A
"base_model.model.model.layers.9.self_attn.v_proj.lora_A.weight"#0
"base_model.model.model.layers.9.self_attn.v_proj.lora_B.weight" .

EEIRE FLEECANNFIATB Models, FEEE M ( Mind I EZ3EHERE )
(MARL:

RREBISELN T LIRIRRHT:

ZHEATB ModelsHHIIALATB ModelsIMEZEE , #EE B set_env.shlARRBIIIAK “$
{ATB_SPEED_HOME_PATH}” IMEZTEARIE, Fillsourcet&E Grhset_env.shiIARI BRI
tafk “${ATB_SPEED_HOME_PATH}” IfiE%rE .,

PALLaMa3.1-70BJ9fl, TEEMIEEFLoORMYESS, FEEMMREIRZ TS
lora_adapter.json3{4-EC EFUNEAILORAMNE . EPNEZRANERIBIE, KEF
BEET 2561 F 1, EEEIERFATIEELoralEHTHEE

cd ${EREEINE)
vi lora_adapter.json

# E N A hEcEadapter& Rk EERE, =l
EETMERIL TS SHITXAEIR, 3 NERERAR BatchiH{ TR, S MEDE
SKeRLORAILERE, run_paBAS MBS %= 285,

cd ${ATB_SPEED_HOME_PATH}
torchrun --nproc_per_node 8 --master_port 20030 -m examples.run_pa --model_path ${ERIETINE] --

6.6 PD 3 E4FIE A

Transformer KIEEUHIEPD D EEPB4FIE, TEEISIREIGEIEprefillfiERF0decodef
R BISEBML ERBEARRIAIN B8R BN TR, HESprefill i ERAVITERRER
5%, URdecodeMERIVIHTFEERNEN, BT T PDT =28 tLKigFHdecodeTs
=HIbatch sizeXkRFEHD AIENPURBIE S, HMiEHERF RSN . thoh, fEdecode
EIRATIELIRIZS, PDHOEIELLPDREEE, ENNREISRIEMRETE

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT 167


https://www.hiascend.com/document/detail/zh/mindie/10RC3/envdeployment/instg/mindie_instg_0001.html

MindIE
MindIE LLM FF&3ER

6 HFENA

MindIE LLMiZHPDH B EREERIXEREN,
CachemtHaelEH, 1tEERHIT, batchiBE,

PRI 5495k
o {YAtlas A2 BRI ARSI
o AEP. DTR{EAIINPUREZE L IERE .
e NPUMOGEX (H585: 200Gbps)
o ServerfRSBTISPDAE, GIEEITHE. &

BIEPDIZABSLANL, PD KV

ARSI

o  FEIFFIMulti-LoRA. F{TRERD. SplitFuselAMPrefix CachefFtERIAT{#EA

& 6-11 {KEERHSAR

B FRiZi5E8

BEE

FREP. DIBKRAVAE,

MindIE MS MindIE MSEZERFP. DL EHIEIE., IKERE. 1B3K

1B 822584 ControllerflCoordinator.,
HrhControllerEEREP. DLAI4EEHAESTR, CoordinatorE

MindIE Service | iE@iZendpoint5 T\ iZEH CoordinatoriEIBIE=K .

BatchSchedule | batch,
r

MindIE LLM EEbatchgt, BdiEE prefillsidecodeBUHNiERFH TR

MindIE LLM RHEMAMEENITEES .

CANN KVJE BEEFRDMARIKV CachelEiiigE o

2 6-12 ServerConfig ¥NFe2%4

BcEIN BEZE | BEEE

BCcEiEA

InferMod | std::string | "dmi"g&
e "standard"

o dmiBPDHEES, ZiER TR
SUAMIEREHRE. S TR
P/DEMEA RS,
standard HIEPDAEIE, RS
(ISR B RIS,

o WMH, ELUAME: "standard",

BEO5AR

520 SetReqTypeiEZ[]~ GetSrcBlockTableiEZOET,
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HATHEEE

IS FEESMIndIE Service(FR . 152% ( MindIE ServiceFF&35F ) B9 “&EER
FEE > PDOBRSZEE” =1,

6.7 SplitFuse 43143

SplitFusetFERIBRIRIE K prompt request D iR E/NHIER, FFFEZMorward step
FiRTRE, RE&E—RAYforward5Ek/E2 FHIaiX>prompt requestiY4ERL . 1552
prompt requestZB S LAETRE T stepRI=IH, B stepfIitBEEEARMEE, KEIFBIE
REIERFIRENER

R KBIT A

1. KpromptstE D ERRE/NIR, HESMERPHTREE, RERE—BERHNIT
w4 Rktoken,

2. i @promptstBAIgENI S R/MR, LUBRITERERIERE

HIABFEEE:

o IZEIAREHERRE: H/KpromptMEFER, 2P
o R BUGEASEprompt, FIFRESHILEIRT,
o HEE—HMt: SZ—AIREEXN), BERERKE, FEMREERE.

PREIS20ER
o Atlas A2 BRI REEESTIFIFE
o LLaMa3.1-70biZSt&EBIF1Qwen2-72BiE St B X It AS 14t

o IZAFMHABEFIPDOE . Multi-LoRA. FH1TA#RS. Prefix Cache. SHIIEFIKF
F$EERIRTER .

o IZFHEATISSENFERER,
o IZIFHE A FpythonHE,
o  SplitFuseEARZIFUT B IBIE:
- POERLESRTTUAELIELE,
- 1BFstopiEitEEEEE Sstopid.
- [EEEEBNIiFktoken,
- HETEREFRHSEEL,
- HIEEISEtoken_idiZLE,
FriasplitFuseldtt, BEREIRNTSEHUNTERG-13K%R6-14FTR:
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2 6-13 SplitFuse ¥+7£2%{ 1: ModelDeployConfig F1fiJ ModelConfig 2%{

\":\"splitfuse\"}"

EEHI

B EIN BEE | EGE [iSy=pinlil:
plugin_pa | stdstring | "{\"plugin_type | NARIMEFERBAFZFEIREN""
rams HRRENAR IR INEE

"{\"plugin_type\":\"splitfuse\"}"Z&
TR Tsplitfuse,

9% FHenableSplitFFek
templateType5"Mix", Mkt
TS Sasplitfuse ($FEFRFABET
JEMIETR )

2 6-14 SplitFuse ¥h7E2%1 2: ScheduleConfig FI2#]

BCEIN

ENESEE

EYESEE

BeEiRAA

template
Type

std::string

"Standard"g}
"MiX"

"Mix"Aprefillfldecoden]—#24H
batch,

"Standard" AEKINE (4FHERFBRS
FWIEIR ) , Fxprefillfldecode
B4 5l4Ebatch,

policyTyp
e

uint32_t

[ ]
N o o O

0: e NSRS (FCFS) &
4: FBIESMgE (SIF)
5: KAFESHE (UF)

6: BHRSIRBATY ( Skip-Join
MLFQ)

o 7: FESMESRRIENG
(SIF-MLFQ)
2N —MR{EFFCFSIRRE; XIFIB
RIRPREMAIHREZINERSIF, B
R SEURMA S SIEANE
BR; MTHAEEEHIIKRAS
SR ERERDR, EWER
Skip-Join MLFQ&;SIF-MLFQZRRE .

enableSpl
it

bool

e ftrue

o false

o true: SXIpromptiHfTEnSt]
Do

o false: AEXIpromptiiTonStl]
Do

9% FFERftemplateTypes4sRJg

Mix ($FHERFFBRIIERER )
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[iT=li] NEXEE | BETE ECEiiAA
splitType | bool o true o true: MUIIDKE, UIBH
o false ’gﬁj\kfﬁﬂa‘ﬁgpromptﬁﬁtﬂ
o false: 1ZERECERIMINDKE]
o
ZRINE: false,
splitStart | bool e true o true: BXAbatchBIEEIHIK
Type o false =, EFFIESERIEERHE
splitStartBatchSize,

o false: ENRHE
splitStartBatchSizeR{4fE, =8B

FEVDUKES.
BIANE: false,
splitChun | uint32_t >=1 HEia58HbatchgdEtoken N,
kTokens BRIAME: 512, BINARETFS512,
splitStart | uint32_t [0,maxBatchSize] | HbatchHuXZZERFEIS -
BatchSize ZIAE: 16,

HATHEE

$B1 BRBRSWSH . ZISEEEASMIndIE Service[EF, 1XBE6-13%3K6-147EIRE
Hconfig.jsonFFFRINTER 241, config.json3FIEEANFMITEBEESE ( MindIE
2R ) th “BLEMIndIE > EEEMindIE Server > BRAIEE " S5 b4
===

S FEEES . ARSI REsplitfusedste . FIENARSS A EEINES%E ( MindIE
SerViCE;FE;ETZ‘E» 23] “ MUEFFE > EEHHE% ” =

s

6.8 FITrEmEIFHENE

ELLMYERIZ 2D, {E4h9Auto-Regressive DecodingZ FTLAIE, AN E2step-by-
stepEMTHEMAE , HIEMRETATT SR, TERRIR, Ft—NMEE
SRROAE%, EXMATEEFEARY “Speculative Execution” (AR, @ITEIMY
ITERFRSREENRT, BAFAME.

HRIISHMAITRBEL, ERFTBETREokenEMRAIS VAR

1. memory_decoding: FMtrie-tree ( BIZEN ) EFEELHEAYMNGL, MAIREY
{&%token,

2. lookahead: ETFjacobil&LFimHLAPromptLAR 6 H LR A AR (R token,
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PREISEUTR

o Atlas A2 IERFIF=RFNAtlas 3001 Duo EIE-RIEHE T IS .
e LLaMaZx%l. Qwen1#1Qwen1.5R ISR iEvdiE 45
o  FHTREIELTIFNESHIFE: WSASESEREREWL, HitEiFEERTIF.

o ZAFMEAABEFNIPDSE . Multi-LoRA. SplitFuse. Prefix Cache. FEFILAKRZH]
RIS RIRTERA

o  FiTRERIIZSEEAZpythonHE,

o FHITHRIBIZSE A FEIRTUEE,

o  FHITHRBETIEBRMIB(NIFEEEN .

e memory_decoding&EiXE A ziFopen ailEOFIZHINEIH=
e lookaheadflmemory_decoding& & A ] EIAT{ERE

FEF TR, FERENSHUIRE-15~K6-19F:

2 6-15 memory_decoding ¥F5t2%f 1: ModelDeployConfig FfY ModelConfig &

#

B BT EE3EE ECE Fo &

plugin_pa | std:string | plugin_type: e plugin_typefic&

rams memory_decodin memory_decoding, FRZFIE
g £memory_decodingH{T#R13 .
decoding_length | e decoding_lengthJg
: [1, 16] memory_decoding&; =492
dynamic_algo: H, TrlRiEtokenfIGRAEK
truedkfalse E, BiAE16,

e dynamic_algoAuiESE, Bk
truelIR R RS BEN Rk
KEINEE, EAAEFalse,

o FoERAI:

{\"plugin_type
\":\"memory_decoding
\"\"decoding_length\":
16,\"dynamic_algo\": true}
1

{\"plugin_type
\":\"memory_decoding
\",\"decoding_length\": 16}

Z 6-16 memory_decoding ¥F7£2%f 2: ModelDeployConfig FI£%]

=l BERE | BUETEE [T=wlilz

speculati | uint32_t Splugin2# & | memory_decodingld, Z(EECEN
onGamm Bx KFZETFdecoding_length,

a FiY{E: %Fdecoding_length,
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€ 6-17 memory_decoding ¥7£2# 3: ScheduleConfig FIS#{

BEcEIN YRR EEE EcEiyAB
maxliterTi | uint32_t Splugin2#EcE | IR dynamic_algoBtrue, iZEFE
mes Bx AFEFHRERTBRIKE

+speculationGammaf9(E

Bl HABEAMHIRED9512, Wiz
EFEERE

>=512+speculationGamma,

2K 6-18 lookahead ¥7£2%{ 1: ModelDeployConfig FfiJ ModelConfig 2

window : [1, 16]

guess_set_size :
[1, 16]

RER | WEER | SuE B
plugin_pa | std:string | plugin_type: la plugin_typeficEla, FRZEIEF
rams level : [2, 16] lookahead H 17D,

level/window/guess_set_sizeJ
lookahead & EXHAIN/W/GS 2L,
FNMERN4/5/5, BB SHOIEE
BY_EBRABIZ 16,

BeERGI:

"{\"plugin_type\":\"la\",\"level\":
4\"window\": 5,\"guess_set_size\":
5}"

2K 6-19 lookahead ¥752#{ 2: ModelDeployConfig f92#

FeEIn iV =E: il BYECE EcEixAE

speculati | uint32_t Splugin2#BicE | lookaheaddh, BBEENATET
onGamm =P S (N-1)*(W+G)

a BIUE: FF(N-1)*(W+G)

HATHIE

1 BRBRSWSH. ZSEEEASMIndIE Service[fFH, 1XABE6-15~326-1971FRS LY
config.json3EFFRIMERN 2%, config.jsonSEIRZANEMIRFIES®E ( MindIEZR
IR ) b “ELEMIndIE > BEEMIndIE Server > ERHIHIE” Sy E A4S

Y
S SRS . BAIRSTEEMESE (MindIE Service FAISE ) B “TREFHA > 2
RS BT
-
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6.9 Prefix Cache 4N 42
LEIKESEEBIERAZIBIAKV CacheZZZN &, Bz EIZELA TR D8R :

1. BEELLMSISHFEIHSERKIEI, KV CacheFfEERNEF X EHL RN,
2. KV CacheR¥IHaisessionBR, R EsessionfFrEEEtokenFIHER NLiE
SHEMA,

Prefix Cachei@iZ$RadixTree{REEsession45E[GHIKV Cache, #FHrhYsessionidK7#E
RadixTreeh B 2B FERERITokenF5!, BIRIEAZEITEIFAIKV Cache, M0
sSCI#EsessionAIKV CacheERA.

HItBEE0IE:
o EiGMprefillBtial: HFEsessionfIEStokenFFIXTRAIKY CacheBILAE A,
BRAFERT LR D —ER S Bi8RtokenAIKY CacheitERTiE), M prefillA9RdiaE] .

o HEMNERMER: YHIEELIEMsessionstEE 2 BIfFEATLEIZNT, AHFIRE
SBIKV CacheRAUARH, FUEEHBEZHER.

IRFIS2ER
o Atlas A2 IERFIF=RFNAtlas 3001 Duo EIE-EIEHE ST IS4 .
e LLaMaZ%l. Qwen1.551Qwen2 KIINERIST1FXTIZULEFIE

o HEsessionAHFIZRtoken# A FZE T Page Attentiondfblock size, A&#H1T
~HEIZRtokenAIKY Cache 2,

o IZUHMRBEFNIPDSES . Multi-LoRA. SplitFuse. F{TRRILARKV CacheS{Li%
HERIER .

o FARTIESLoRAFMHELS.
FrigPrefix CachefFEHFERERIA N TS HUNFE6-205:%K6-21F7k:

2K 6-20 Prefix Cache #}72#{ 1: ModelDeployConfig 1 ModelConfig 2%{

{21l E{ERE BESEE EcEisAA
plugin_pa | std:string | "{\"plugin_type | FFIMZFERIGZTEISE A"
rams \":\"prefix_cache | H9ZFRRECAFELETIEAFINEE
\"}e" "{\"plugin_type\":\"prefix_cache
\"}'F= R H{TPrefix Cache,
bl

e FenablePrefixCacheFF 5, Mttak
WIRFFEaprefix_cache,

o FenablePrefixCache FAFE, HIE
AR,
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2K 6-21 Prefix Cache #Z£2#{ 2: ScheduleConfig FI2#{

BoEIN eSSl BEEE EcE 5

enablePref| bool e true o true: &FFFPrefix CachefF|E .,

ixCache e false o false: F2FFEPrefix Cachetd
%,

AT

$TE1 RERSUSH . ZFEEREMIndIE ServicelF A, 1%883%6-205%3%6-211ERSL
BYconfig.json AN SE, config.json X4 IRIZRNFMHINIESE
{ MindIEZ22E8Rg ) &h “ECBMIindIE > ECEMIindIE Server > B " ST5FA4ER
HEHEER,

T2 IBaIiRSS . BRESE { MindIE ServiceFF&35R ) B9 “MuRFFHE > BaRE” =

TIo

-
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7 ISR E IR ERRE

TritonEFLLM ManageriZ O &15F
VLLMEFText GeneratoriZOFF &5
TGIEFText GeneratoriZ[OF &35

7.1 Triton EF LLM Manager ZOF &5

7.1.1 BRIENE

Triton fH7}

Triton Inference Server@ = 4aETHRIEIRIRSZIESR, T RHEFAIINENZEZIRETE
SEFIMEFRIEREMIRIT . SHFSHMMESS, WTensorFlow. PyTorch#1ONNXE, HX
FEMEEEE EITHIRES . Tritoni2t T RBFAEEEIE . Bttt 15
EBUARZEBHITHIEEING, FEFAETLIERYT BRINMEERAEERS, N
TSR AF I B SERTANHE A BHEIR AT K o

EHFMindIE LLMETritoni2HH9%—EOLLM Manageri#{T 7T i&EF L%, TEAETF
FERSWERTREVSEESEFIRUERH R, [FEEBEREBEG BT
Triton, tHEIZEFEEEEAAE.

Triton EEC A BEAFFENE

KAIEENMEIERD, 48 Triton_BackendiZ2HAVC++FimiEiZESMiIndIE LLMIEIRE
TZEIITTHITE, HiRTritonBEIIEIRAEYEAMIindIEAIHEIRINEEFH IR BN LE R .

BRI EE D IFERS :

e @ Tritonserverdcore2R9tIE ( LB ) EORIT, Tritoni2t T EFIMAIEOR
¥, FEREIIBackend. Model. Modellnstacnei#t{TsLir#liaL 5458%, EAT
EWEK B core ERNERFIR B R EERIHITENE

e TMEEMIndIE LLMASREE ( FE ) ORI, MindIE LLMiZfH5BackendfE—#Zi»
#EOZELLM Manager, BEEEEHHIBINIEKAERREN . TEfRdiEd, FEL
DUHIRIERAGIEE . MRTANEEHR, FARRXALLMIEERT, REBEEHELN
Mgz &% [E] Tritonserverfll .
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TritonEIEARSSHESREHMind IEFEIEEC /SR RIME TIZ BN E 7- 1R .

7-1 17248
TriTon  ---

ModelinstanceExecutel O FEG
FBcorefirequestsBARHES S
Backend

s I—f
fEmodelstatedh3n LIS,

EHrequest Mindiei@H EMrequest
gﬁ'f‘ﬁﬂ@iﬁl@ gﬂmﬁamatnager%gg Requestii mindiefiik | 4% tHEA Eﬂggﬁt — tHEA brivotid =
gaganl] gatreques i . g eeAR
iy mansger BEARs g o TS Aeauestilal | oretm | | #itioken | | IErequest
request mindie triton mindie
MindIE -~ -~ J
\ +o S R I
Ui S AL token Ui IS AR oken U} S A AEIM R token
=+ == BT
SIFRAFHESRE
=+ = =
R 7-1 TSRS R AEE
2R Triton RS R =i MoE
v24.02 [EMindIE LLM [EMindIE LLM [EIMindIE LLM

7.1.2 1EHECIRAR

7.1.2.1 dt@FOSCMA T
SKly g

JEESEM AR UNE7-2F7R, £EIRIT T MEOEOA. B, C. D, ¥OA. BfIC
EXdTritonserver{&i®saBackendffGis . {EEIFIERISCHIHITHIRALF B
ModelStatefIModellnstanceStateiXFNMAZSSE, WNFR7-2F7R. EODIE Tritonfllis
K&iXLEModelinstanceState, EEMEMEAIMInd EUANEKRINERES . &EA
XtEModelStateFHRIMEFENTIF, LUMEMInd EZOBEIRER

BRTY LR OEO, Eigit 7 mMEOB~FIC~AFiBkRModelfIModellnstance
REPIREZE

xR 7-2 MRS
IR 4R

ModelState | ModelStateZ/F & B BackendModel, 3= T TRITONBACKEND_ _Model
FRIEEEREEER (IERS . RENRA, R CREMNRERAH
WIBEE ) , RISKMITETRITONBACKEND_Model k., ModelState

FIEBE TN EFMENT, — M RIEKN, B— 1 EHEES
FAZU, LAUEMIndIE LLMIZOEINER
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/NS A8

Modellnsta | ModellnstanceState4¥#&HBackendModellnstance, 7&iE 7
nceState TRITONBACKEND_Modelinstacnerfy£EMERISLHIECEE R (058
fIID. CPU/GPUZEEFIIELID ) , BR/GHKHMITE
TRITONBACKEND_Modellnstacne =, ModellnstanceStateREN T
EnqueuefkREREL, FISRIEITritonUiERFFEEH AMIndIEMIERK
InferRequest, EIRTAERIEIR(ESinferTask, RE—RBA
ModelState A,

7-2 JERISEMIT

request

Client . Tritonserver

TRITONBACKEND_Request TRITONBACKEND Backend TRITONBACKEND Model TRITOMBACKEND Modelinstance

Y

‘ #0a ‘ e dm] #Oc

Triton_Mindie_Backend

hd

TRITONBACKEND, Request N fernceRequest ModelState
ModellnstanceState InferRequesets
InferTasks
InferTask
EOfR
R73OA
2% R
ORI TRITONSERVER_Error*
TRITONBACKEND _Initialize(TRITONBACKEND Backend*
backend) .
EOIhse TritonfE ABIbackendZ3EHIAPIIRAS Smindie_backendift
715 -
BASE TritonserverfllgbackendZ£45%t .
BHEH PITERIRS.
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F7-4%%08

2% iR

EOREL TRITONSERVER_Error*
TRITONBACKEND_Modellnitialize(TRITONBACKEND_Mode
[* model) ,

ZOIhEE BliE— " ModelStateF #1841, FISEKMITE
TRITONBACKEND Model k., &iZET
TRITONBACKEND_ModelFyEEMERECEEE ( iR
2. BERRAK, BEGIRIR . max_batch_sizeZs, FH#IIAL
TR KEFMENG, — P R21EKNT, S— 1 2EEES
5, LUMEMIndIE LLMEZOERER.

BANSE Tritonserverfllg9fEEY 255t

WS PITERIRES,

F7-5#E0C

¥ iR

EORZEL TRITONSERVER_Error*
TRITONBACKEND_Modellnstancelnitialize(TRITONBACKEND
_Modellnstance* instance) .

EOIhRE Bl —"ModellnstanceStateF#J8a1t, FHISEMKMI7E
TRITONBACKEND_Modellnstance t, &7
TRITONBACKEND_Modellnstacne £ EMERISL BB B S B

(WNSLHIID. CPU/GPUEEY. FE4ID) , HFENX TEnqueue
B REREL, FsRiEW TritoniERkFHEE(L AMindIEMIEK
InferRequest, EIRTERMEIR(ESinferTask, RE—RSEAN
ModelStateIBAZIH
BMANSH Tritonserverfllf9fEBISLEISEISE -
HHSH PITERRES,
F7-60OD

2% U

EORE O REL: TRITONSERVER Error*
TRITONBACKEND_ModellnstanceExecute(TRITONBACKEND
_Modellnstance* instance, TRITONBACKEND_Request**
requests, const uint32_t request_count),

EOINRE backendHATHEIBRIANCRE, BEstMinstancehiZ2ENH
ModellnstanceState, EEEMAEnqueuerfRRFIEFRBIER
A model_state_RAJIERFAFIrequests_FIEIR(ESIEHRE
inferTasksMap_, FE#tLImManageri#{TI&IAEEL. IR,
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7 RS CIEEIERERIRE

W
U3

ik

8
>
&
&

Tritonserverk&ixzgbackendAEEISLBIZRIEET . IBRAFIFNIE

s PITERIRZES,
& 7-7 #0 B~
28 iR
EORE OIS TRITONSERVER Error*
TRITONBACKEND_ModelFinalize(TRITONBACKEND Model*
model) .
EOINEE SEFRKMITETRITONBACKEND Model FHIIERIRZS

ModelState,

a5
>
W
i3

TritonserverfllfItREYSEFEET

WS PITERRES,
F7-81FMOC~

SH R

EOREL EEORRZEL: TRITONSERVER_Error*
TRITONBACKEND_ModellnstanceFinalize(TRITONBACKEND
_Modellnstance* instance) ,

EOIhEE TEIRIKMITETRITONBACKEND Modellnstance EAYSEEINRZS
ModellnstanceState,

BMANSE Tritonserverfllf9fREISLBIZE S £ -

HESE PITERRS.

EECTAE

HIE1 BT EEOAXITRITONBACKEND Backend#i&t: Xdtriton:coref&3a9TritonBackend
( 3B%ERY T TRITONBACKEND_Backend ) #HT#1881 . EEXFbackendSZ3FHIAPIRRA
SHEEEHTIREE, BT
TRITONSERVER_Error* TRITONBACKEND_Initialize (TRITONBACKEND_Backend* backend)

{

const char* cname;

RETURN_IF_ERROR(TRITONBACKEND_BackendName(backend, &cname));

std::istring name(cname);
LOG_MESSAGE(

TRITONSERVER_LOG_INFO,
(std:string("TRITONBACKEND _Initialize: ") + name).c_str());
// M2 B2 Fijtriton ZFFH/FinAPINR B B 3% 15 = FIH T IEMR A

uint32_t api_version_major, api_version_minor;

RETURNL_IF_ERROR(
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TRITONBACKEND_ApiVersion(&api_version_major, &api_version_minor));
LOG_MESSAGE(
TRITONSERVER_LOG_INFO,
(std:string("Triton TRITONBACKEND API version: ") +
std::to_string(api_version_major) + "." +
std::to_string(api_version_minor))
.c_str());
LOG_MESSAGE(
TRITONSERVER_LOG_INFO,
(std:string("") + name + "' TRITONBACKEND API version: " +
std::to_string(TRITONBACKEND_API_VERSION_MAJOR) + "." +
std::to_string(TRITONBACKEND_API_VERSION_MINOR)).c_str());
if ((api_version_major != TRITONBACKEND_API_VERSION_MAIJOR) ||
(api_version_minor < TRITONBACKEND_API_VERSION_MINOR)) {
return TRITONSERVER_ErrorNew(
TRITONSERVER_ERROR_UNSUPPORTED,
(std:string("Triton TRITONBACKEND API version: ") +
std::to_string(api_version_major) + "." +
std::to_string(api_version_minor) + " does not support " + name +
"' TRITONBACKEND API version: " +
std::to_string(TRITONBACKEND_API_VERSION_MAJOR) + "." +
std::to_string(TRITONBACKEND_API_VERSION_MINOR)).c_str());

return nullptr; // success

}

$IE) EITEEOBIITRITONBACKEND Model#Jt4k,: Xdtriton::coref&E3kAYTritonModel ( 38
5% 7 TRITONBACKEND_Model ) #1T#08at . EZ6IE—"ModelStateH#Ita1L,
FSEKFIFETRITONBACKEND_Model £, #OMEBIIT: (EFModelStateB & 77
DRG], —ARIERISI, B—MRESESUG, LUEMindIE LLMEDS
wiER. )

TRITONSERVER_Error* TRITONBACKEND_Modellnitialize(TRITONBACKEND_Model* model)

{
// BIEZE—7"ModelStateE
ModelState* model_state;
RETURN_IF_ERROR(ModelState::Create(model, &model_state));
1/ #EModelStateZEF 7 TRITONBACKEND_Model
RETURN_IF_ERROR(TRITONBACKEND_ModelSetState(model, reinterpret_cast<void*>(model_state)));
return nullptr; // success

}

$E3 BEITEEOCHTRITONBACKEND ModellnstancefJi44L: Xdtriton::coref&E3kAY
TritonModellnstance ( 38%£E% T TRITONBACKEND Modellnstance ) #137¥0%4t ., £
ZEglE— 1 "ModellnstanceStateF #1511, FHISEIKIITE
TRITONBACKEND_Modellnstance t, f£#3401TF: ( ModellnstanceStateFREX T
EnqueueRtREREL, FSRIEWtritonUiEkFHEE L IMIndIE[UiEKInferRequest, [EIAT
S RHEIE(ESS InferTask, &RE—RE AModelState IAYTEAERTIF, )

TRITONSERVER_Error* TRITONBACKEND_Modellnstancelnitialize(TRITONBACKEND_Modellnstance*
instance)
{
/) BREOZAR T E TF AT,
TRITONBACKEND_Model* model;
RETURN_IF_ERROR(TRITONBACKEND_ModellnstanceModel(instance, &model));
1 BB TEIZ AR LA L AIModelState.
void* vmodelstate;
RETURN_IF_ERROR(TRITONBACKEND_ModelState(model, &vmodelstate));
ModelState* model_state = reinterpret_cast<ModelState*>(vmodelstate);
// BlIFE—1“"ModellnstanceState i FEIE /TR
ModellnstanceState* instance_state;
RETURN_IF_ERROR(ModellnstanceState::Create(model_state, instance, &instance_state));
RETURN_IF_ERROR(TRITONBACKEND_ModellnstanceSetState(instance,
reinterpret_cast<void*>(instance_state)));
return nullptr; // success
}
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¥4 BEIEODIREBackendiZ W tritonfliERAYENE: E5cMModelinstanced BN

ModellnstanceState, #EEHIEHEnqueuepRRFBEFAEIEKMAModelStateFAYiE
KBAFIrequests_FIHEIR(ESS MG KinferTasksMap_, ffLImManageri#{TIEIRIZENFN
IR, (BT

TRITONSERVER_Error* TRITONBACKEND_ModellnstanceExecute(
TRITONBACKEND_Modellnstance* instance, TRITONBACKEND_Request** requests,
const uint32_t request_count)

{
1/ RERETHIAES
ModellnstanceState* instance_state;
RETURN_IF_ERROR(TRITONBACKEND_ModellnstanceState(instance,
reinterpret_cast<void**>(&instance_state)));
LOG_MESSAGE(
TRITONSERVER_LOG_INFO,
(std::string("model instance ") + instance_state->Name() +
", executing " + std::to_string(request_count) + " requests")
.c_str());
1/ Ftriton:.corefERANIERIZTTRENT. e/ rrhE ModelState PHTIEKIA 1/
instance_state->Enqueue(requests, request_count);
return nullptr; // success

}

void ModellnstanceState::Enqueue(TRITONBACKEND_Request **requests, const uint32_t request_count)
{
LOG_MESSAGE(
TRITONSERVER_LOG_VERBOSE, (std::string("Process Requests: Executing
ModellnstanceState::Enqueue")).c_str());
J/ BIEEInferTaskiis %%
std::unordered_map<MindIE_LLM::InferRequestld, std::shared_ptr<triton::backend::mindie::InferTask>>
newlnferTaskMap;
std:vector<std::shared_ptr<MindIE_LLM:InferRequest>> newRequests;
/Y ERAGHF 1 R B triton:.corefIEREFH Jamindie S FHNEKER, FHiCR FigKid, Linferlaskfict—/alz
ANIEFZFH
for (uint32_t i = 0; i < request_count; i++) {
TRITONBACKEND_Request *bRequest = requestsl[i];
auto inferTask = std::make_shared<InferTask>(bRequest);
auto req = inferTask->GetMieRequest();
auto requestld = req->GetRequestld();
newlnferTaskMap[requestld] = inferTask;
newRequests.push_back(req);

}
// FIEE R B Infer Task (155 35 —/[alffEEModelStatefA Zi/H, LIBEMIndIEZEET
std::unique_lock lock(model_state_->GetMutex());
model_state_->GetInferTasksMap().insert(newlnferTaskMap.begin(), newlInferTaskMap.end());
for (uint32_t i = 0; i < newRequests.size(); i++) {
model_state_->GetRequestsQueue().push(newRequests.at(i));

}

}

R

7.1.2.2 FmEEOsEI 50

LS

AL AN UE7-3FR, PRI TREMOEOE, Fo G, H. |, EfrERAAD
ElERE, 5 5IREFEMModelState/Zi&BATIIZEUEK . ISHIRINLN EELS
Tritonserver, A&IXSERIEEANERIDIAG . &iXLImManagerF I BIRSINAEFTEB
KREPKZES . FEModelStatetIiEREIERE X FH B ES A LImManagerBR#IIAH o
LimManagerfEAMIndIE LLM5BackendX3#Za9E— iz OME 2, 12ERIEIRINE
RIBAERIEES, Z3FContinuous BatchingaiSAE . B5EEId_EEBackend(EiBATIX
BN EIERSFNEE XSSOl , 1EEOIRAIEREEERModelStaterh
I EIR9IEREAG, FHERLEMIndIE LLMEITAME . S&EFIBRIEREEmEN
ResponseEi#Z(ZiELaTritonserver, H AT EIIEEREEFEHBIEKES -
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7 RS WIEEIERERIRE

7-3 EESEHWS

ModelState
InferenceReque
TRITOMBACKEND_Request St—, InferRequests S N
" ModellnstanceState
> InferTasks
InferTask
BE B B = =
a a a 0 m]
E F G H I
A4 l A l Y
LimManageriE 3
Response
Tritonserver = MindIE-LLM -~

EZOfR
*F7-9#&0OE

2% iR

EORE std::function<std::vector<std::shared_ptr<mindie_llm::InferReq
uest>>()>,

EOIhRE GetRequestsCallback[EiFRE, faE=MModelStatefZi&RAT!
InferRequestsHiEEVHFrEIEK, EHLIMManager@H.

BASEH N/A

HIHSEH HIRIERAT

xE7-100F

¥ i

EOREL std::function<void(mindie_llm:InferRequestld, const
mindie_llm:TensorMap&, bool, const std::string&)>,

EOIhRE SendResponsesCallbackElEEREE, SIS HEIRINA[EELS
Tritonserver, EX TMindIE LLMISHIEERYE N Tokenlg Rz [a]
&5 Tritonserverf9479, B5cHReqidXI AR T
responseFactoryBll#—triton response, FHEMA
convertResponseF#iGtensorMaph IRk 2R FIINE
Zresponsed, ExfE{FAITRITONBACKEND_ResponseSendi&#]
Bz R EELE Tritonfll] . BIS—IRAY2R, WERSHisEnd)
true, KFZIEKAVEIESETRH, BEELRRIPERZIE
XK,

BASEH 153KId, BEHERIINERAEKE, endizE&i, IMNBSEMK
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7 RS CIEEIERERIRE

2% A
BHSH N/A.
X7-11EOG
e fEiA
EORE std::function<std::vector<std::pair<mindie_llm:InferRequestid,
mindie_llm::Operation>>()>,
MV ControlSignalCallback[ElIEE L, &Rix(FIEHHEERTIERKIARATY .
BMANSH N/A.
mEsH SRHEEERYIESRIdRASY
E£7-120OH
2H R
BEORM std::function<void(const std::string&)>,
EOIhRE LimManagerStatsCallbackEIEEH, &iXLImManagerfIEik
ff\, BfEslaves_status. remain_blocks. remain_prefill_slots
BMASH LimManageriEIBikSstatus= 58
BmHSH N/A.
E£7-13&0O1
2% A
BEORE std::function<void (mindie_llm:InferRequestld,
mindie_llm:Status, mindie_llm::StatusResponseType)>,
EOIhRE SendStatus|ResponseCallback[EliEFRE], KiXEEFRADA

=
R o

1S
>
W
i

i5KId, BIRE, WA

]S
EE
W
ik

N/A.
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K 7-14 LImManager E[03

2%

fifig

EOREIER

”

LimManager::LimManager(const std::string& llmConfigPath,
GetRequestsCallback getRequest, SendResponsesCallback
sendResponse, ControlSignalCallback controlCallback,
LimManagerStatsCallback statusCallback,
SendStatuslResponseCallback statusResponseCallback) o

leManager{’EijlndlE LLMEEELEbackend BUME—Z/ OE O]

, IRMERENEIRINEKIEERIEES, Z#FContinuous
Batchlngﬂ]uﬂfgo BE5i@id_EEBackend{EiEBANIX AN ElE R
HANECEXHTRAIIa, TEOEREPEIE T — I MEiEEIME
EYModelStatesRiZIEIANERNT!, FHEELEMINdIE LLMETT
M2, AR AEEREIEIN response BIRIEBLE
Tritonserver, HEETHEEFHIREHESIERITS

5
>
il

REFECEN M, TP ModelStaterhiE X AIEIFEREL .

5
EE
W | &
o

N/A.

EECTAE

ModelState#liaft, FEMIERHHPEBHMAT==

1.

?‘Dﬂ“{»{ﬁBackendModel#J—;@EES‘Z{#engineConfigPath‘éﬁ%ﬁéMindl ELLM, Erh

B8 T REHEFRFIREEEMEEREES

EX A MEOEERE,

ETritonFIMindIE LLMZ [EIARIERFNMMMNAIXE . E

X7 MModelStatefFER\F BB RBIENE . ISR [E1{EL5 Tritonserverfy
SE. RIXSTRIEIRAYEKIDATIBIENIE. &RIXLImManagersEIRIRSAITER
RIEFEBERIPKSHIEE

fEfengineConfigPathf1F N Callback FELAE MERLSLFIHIE H LImManagerid

R, ZNIREVIRHECIE T LIZEIMZEEIModelState P 1ZIKEIANERBAGY,, F
EIBELLMBTHIEFDARE, BT

ModelState::ModelState (TRITONBACKEND_Model *triton_model) : BackendModel(triton_model),
shape_initialized_(false)

{

/BRI E S #E R backend 215
THROW_IF_BACKEND_MODEL_ERROR (ValidateModelConfig());

// TR mindiefE X EFEE

std::string configPath = MindIEUtils::GetEngineConfigPath(this);

/7 BERIm-managerill{a AT RETEE SR TN IR AInpuiR 85 S
auto initConfig = GetlInitConfig();

uint32_t modellnstanceNumber = initConfig.first;
std::vector<std::set<size_t>> npuDevicelds = initConfig.second;
LOG_MESSAGE(TRITONSERVER_LOG_ERROR,

(std::string("modellnstanceNumber: ") + std:to_string(modellnstanceNumber)).c_str());

// mindie-llmM modelstatefZ#Z Zl/FixE  requestHI/aliBERET
auto getRequestsFunc = CreateGetRequestsCallback();
/) mindie-lm#&ErEH FINE/7 & %[Ol tritonserverd[eliE R Ee

auto sendResponsesFunc = CreateSendResponsesCallback();

// mindie-Um#Htriton il & FAI = L HEEEIZKIGHIEIEIRE

auto controlSignalFunc = CreateControlSignalCallback();

// mindie-lUm & X EFER ZHIETFERZL

auto llmManagerStatsFunc = CreateLImManagerStatsCallback();
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// mindie-lm & X 1T FER 2 HIE KITKES
auto sendStatusResponseCallback = CreateSendStatusResponseCallback();

/) L EF T ERSLHIIEFF IS H —MIm_managerE[]2€, TaZEmindie FigKETIFE/EEE
mindie_llm:LImManager* llm_manager = nullptr;
for (uint32_t modelinstanceld = 0; modellnstanceld < modellnstanceNumber; ++modellnstanceld) {
llm_manager = new mindie_llm::LImManager(configPath,
getRequestsFunc, sendResponsesFunc, controlSignalFunc, lmManagerStatsFunc,
sendStatusResponseCallback);
[lmManagers_.emplace_back(llm_manager);
auto status = llm_manager->Init(modellnstanceld, npuDevicelds[modellnstanceld]);
if (Istatus.IsOk()) {
LOG_MESSAGE(TRITONSERVER_LOG_ERROR,
"Failed to init lm_manager");

break;
}
}
}
7.1.2.3 RBLRESFEIRS
BUIRSRY
o BN (MindIERZEIER ) F “LRIBENFIEL" ET 5 IRaIFIEGIREE
o B2 (MIndIEREIER ) “LEFRIFE" ET5TMCANN. Python
3.10.2. PyTorch 2.1.04EZ2F0Torch_NPU 2.1.03f{4HIZ %,
o EZN (MindIELZEIER ) b “YIBYIEFEMIndIE” ET5EEMIndIERIZREE,
LI TTR

£E1 ZRIERC:
HDK. CANN. PTA. ATB Modelsi5&&&H BSreadme.,
2 ZEMindIE LLM:
FREXMindIERYEE B T&RE:
RSB AR:
e Ascend-mindie_1.0.RC3_linux-x86_64.run
e Ascend-mindie_1.0.RC3_linux-aarch64.run
LEMInd EEGRD:
# LEEMind I EEE
chmod +x Ascend-mindie*.run ./Ascend-mindie-{version}_linux-{arch}.run --install --install-path=$

{working_dir}
source ${working_dir}/mindie/set_env.sh

183 L& Triton Inference Server:

A
gCChRATEZHFc++17,

o T FHserver{tidFHEdnZ Htriton_server,

git clone https://github.com/triton-inference-server/server.git triton_server
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o R ZEIr24.02,

cd triton_server
git checkout r24.02

o IZ1TRDIMIA.
a. EFIATRBHHERIINIEZE(1550161T), BEI—sh3tff, RAXGmEN
build_npu.sh,

b. EEKEtriton_serverBItRBRT

c. #1417 bash build_npu.sh,
#!/bin/bash
build_type="Release"
while getopts "d" opt; do

case ${opt} in
d)
build_type="Debug"

\7)
echo "Invalid option: -$OPTARG" >&2
exit 1
esac
done

mkdir -p /home/xxx/triton_server/build
cd /home/xxx/triton_server/build

cmake -DCMAKE_BUILD_TYPE=$build_type -DCMAKE_INSTALL_PREFIX:PATH=/opt/tritonserver \
-DTRITON_THIRD_PARTY_REPO_TAG=r24.02 \
-DTRITON_COMMON_REPO_TAG=r24.02 \
-DTRITON_CORE_REPO_TAG=r24.02 \
-DTRITON_BACKEND_REPO_TAG=r24.02 \
-DTRITON_VERSION=1.0.0 \
-DTRITON_ENABLE_METRICS_GPU=OFF \
-DTRITON_ENABLE_GPU=OFF \
-DTRITON_CORE_HEADERS_ONLY=OFF \

make install
o HMELETNREIURIERERARE, BREBRRZEIT,
apt-get install rapidjson-dev # rapidjson
apt-get install libboost-dev # boost
apt-get install libre2-dev # Re2
apt-get install libb64-dev # b64
apt-get install libnuma-dev # numa
apt-get install patchelf # patchelf

o REIEPAMESLEMrpcTiE T, SHRBLMAIER. BRINT: (LA
24.029f1 )
a. Fa@hgit clone grpcfLhg,

#3iE: qgit cloneRTRT LU curlipostBufferig X, EEEEHN20G, KFESE, BTN TES:
# git config --global http.postBuffer 20971520000

cd /home/xxx/triton_server/build/_deps/repo-third-party-build/grpc-repo/src

git clone --branch v1.48.0 https://github.com/grpc/grpc.git // {ERBINMRAZE S triton_server/
build/_deps/repo-third-party-src/CMakelLists.txt?grpcigit tag

cd grpc

git submodule update --init --recursive // FEigitFE=ZE

b. TEitFEERTIREREIHD FEELETE, FEFNHT.
= HAZ/triton_server/build/_deps/repo-third-party-build/grpc-
repo/src/grpc/third_part,

= git clone E—Zi&HcloneIIAFE, FEIEboringssIHIRFIRA

boringssl-with-bazel,
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= 7 git submodule init && git submodule update, Y1REEEZXTEHT
X7, BRELSTHFENEENRT RS, il Submodule path
'third_party/googletest": checked out

'c9ccac7cb7345901884aabf5d1a786¢,

cd /home/xxx/triton_server/build/_deps/repo-third-party-build/grpc-repo/src/grpc/
third_part

git clone xxx // E—£i&Hgit clone FRIIFE

cd ..

git submodule init

git submodule update

c. (EXIRMAICMakelist.txt, LLEREEARIZE

cd /home/xxx/triton_server/build/_deps/repo-third-party-src/
vim CMakelists.txt

d. FkxdagityE, FE, HittgitimHil biREERt EAELME,
ExternalProject_Add(grpc-repo
PREFIX grpc-repo
# GIT_REPOSITORY "https://gitee.com/Gongen/grpc.git"
# GIT_TAG "v1.48.0"
SOURCE_DIR "${CMAKE_CURRENT_BINARY_DIR}/grpc-repo/src/grpc"
EXCLUDE_FROM_ALL ON
CONFIGURE_COMMAND "*"
BUILD_COMMAND ""
INSTALL_COMMAND ""
TEST_COMMAND ™"
PATCH_COMMAND python3 ${CMAKE_CURRENT_SOURCE_DIR}/tools/install_src.py --src
<SOURCE_DIR> ${INSTALL_SRC_DEST_ARG} --dest-basename=grpc_1.48.0
)

e. RFIEFINRELEIboosthir AT EAVIRIEIR T, BITUITESZE
boost-1.78E00]

wget https://boostorg.jfrog.io/artifactory/main/release/1.78.0/source/boost_1_78_0.tar.gz
tar xvf boost_1_78_0.tar.gz

cd boost_1_78 0

./bootstrap.sh --with-python=/usr/local/bin/python3

./b2 install

S, 238 Triton Client:

pip install nvidia-pyindex
pip install tritonclient[all]

FIE5 LZZEMindIE Backend:
o JFix—: (FREAMmAYlibtriton_mindie.so3{4,
1£ /opt/tritonserver/backends BRE T ElI##EmindieBF, ¥5libtriton_mindie.soh{
HZBERT.
o  FiET: (FAmZBLEMibtriton_mindie.so3Z{t
a. SERFIKBHEREEETriton_MindIE-LLM_BackendXi3 6,
b. IREWET=S,

export MINDIE_LLM_HOME_PATH=${mindie_dir}/latest/mindie-llm #mindie-lmZ2£&Z
export TRITON_HOME_PATH=/opt/tritonserver #tritonserverZ#£i&i2

c. fmE
cd ${working_dir}/Triton_MindIE-LLM_Backend
bash build.sh
-t

=l e

$1¥1 FEhTriton Server:
/| REREEE
cd ${working_dir}/Triton_MindIE-LLM_Backend/example

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT 188



MindIE

MindIE LLM FF&3ER

7 IRSBWEEHIRFERRE

source set_env.sh

// EEhtritoniRSS

bash launch.sh

SHIANTTEDRY, FRRERIALII.

10807 03:28:54.018305 1434372 grpc_server.cc:2519] Started GRPCInferenceService at 0.0.0.0:8111
10807 03:28:54.018602 1434372 http_server.cc:4637] Started HTTPService at 0.0.0.0:8110
10807 03:28:54.060484 1434372 http_server.cc:320] Started Metrics Service at 0.0.0.0:8112

182 HTriton ClientA&ZXMidiEk:
BEs—1NEO, #HAFTriton server—H¥HIZSEE, source 5 AR ST
=
WISRIEATERRP), fEdiclient stream.py hINIRRIEFINERZ, REHITII T

7 o
python client_stream.py

INRIGZ FBIEIRESE

, FUTEITR A< o

python submit.py --name llama3_8b --model_path weights/llama3_8b --trace_dataset GSM8K.jsonl

k|

WIRBCERISEL:

--name &EH8IZ
--model_path BRIV ERERR
--trace_dataset HIEEEZ

4R
7.1.3 HEHICED

KBRS

Triton_MindIE-LLM_Backend
__ buildsh
CMakeLlsts txt

mlndie.cc

| _model_state.cc

| _model_state.h

| _model_instance_state.cc
| _model_instance_state.h
| mindie_utils.cc

| mindie_utils.h
__infer_task.cc
___infer_task.h

| _example

___tritonModels
___llama3_8b
1
|___ config.pbtxt
___config.json
____set_envsh
___launchssh
| submit.py
___ client_stream.py
____infer_client.py
__ logger_util.py
| GSMB8K.jsonl
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sralR3 - lexample X {RA9E XFWER S BIMN5R7-15F1%7-16F 7R

& 7-15 src RIS FIER
HERA s BXRIER

mindie.cc B4 7 Tritoni2{t48Backend i O MEO RS, HRI2
TRITONBACKEND_Backend#J#a{t,. TRITONBACKEND_Model#J#5
{XF0FERT . TRITONBACKEND Modelinstance ¥R R4
BSTHZRIRH I TIEREEBRIEOIRE .

model_state | IRENASERVES Y, FEHISREEHEFengineConfigPathflf
.cc A callbackERFLE B MERISLAIEIEH — LImManagerfisR, 5Tk
Ak E IR R MModelStatefZERA S RIEEY BT IEK

model_insta | #2BISLAMRESZEAIEE, ZOREFPENXAIENqueuet REREL, &
nce_state.cc | FrERBtriton::corefiAYFEIR ISR ENTFH LR MInd I EMIEKSE
B HiaEiE#ModelStatefAFIhLAEMIndIEIZEY .

mindie_utils | EX TJLMMIndIELERE, — 2@ MMindI EfUEE{L A Triton

.cc SSBIR9AEHRERE, Eftt/I NN HIRENE R ETS IS RRIE
HrERE o

infer_task.cc | #EIR(ESZEAIENH, B OZIEREFIG TritonfUiEREL S
MindIEMUEEY, HEEMEEEREIET— MR, BARER
TN Rz Bl R #T B Triton{U M AL

& 7-16 example RIS FIWER
B R

tritonModels | TritonHIRAVEELIE, BEFH T LLaMa3_8biEEITritonflIfcE
N {&config.pbtxtFIMindIEfNIEZ & S 44-config.json,

set_env.sh INMETEEEH, {EIECANN. ATB Models. MindIEZZETRR
BREEL,

launch.sh BxhiTritonserverfRS5ix, HEHREEMIndIE LLMFOTriton BS54
[

submit.py FAtritonClinetMARSZ IR RIZGSMSK json HUEEFHIEK o

client_stream. | FIBBtritonClinet@REBiF & EBEMEK .

py

GSM8K.jsonl | #IBHUREE, XELAGSMBKAHI, FRFBTIRMH,

BEHIRES:

e src/mindie.cc
// Copyright (c) 2019-2020, NVIDIA CORPORATION. All rights reserved.
V4

// Redistribution and use in source and binary forms, with or without
// modification, are permitted provided that the following conditions
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// are met:

// * Redistributions of source code must retain the above copyright

// notice, this list of conditions and the following disclaimer.

// * Redistributions in binary form must reproduce the above copyright
// notice, this list of conditions and the following disclaimer in the

s/ documentation and/or other materials provided with the distribution.
/) * Neither the name of NVIDIA CORPORATION nor the names of its

// contributors may be used to endorse or promote products derived
s/ from this software without specific prior written permission.

// THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY
// EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
/7 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
// PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
// CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
// EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
// PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
// PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
// OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
// (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
// OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
#include <stdint.h>
#include <string>
#include "model_state.h"
#include "model_instance_state.h"
#include "triton/backend/backend_common.h"
namespace triton { namespace backend { namespace mindie {
V4
// ModelState
V4
Y/
extern "C" {
TRITONSERVER_Error* TRITONBACKEND_Initialize(TRITONBACKEND_Backend* backend)
{

const char* cname;

RETURN_IF_ERROR(TRITONBACKEND_BackendName(backend, &cname));

std::string name(cname);

LOG_MESSAGE(

TRITONSERVER_LOG_INFO,
(std::string("TRITONBACKEND _Initialize: ") + name).c_str());

uint32_t api_version_major, api_version_minor;
RETURN_IF_ERROR(
TRITONBACKEND_ApiVersion(&api_version_major, &api_version_minor));
LOG_MESSAGE(
TRITONSERVER_LOG_INFO,
(std:string("Triton TRITONBACKEND API version: ") +
std::to_string(api_version_major) + "." +
std::to_string(api_version_minor))
.c_str());
LOG_MESSAGE(
TRITONSERVER_LOG_INFO,
(std:string("") + name + "' TRITONBACKEND API version: " +
std::to_string(TRITONBACKEND_API_VERSION_MAJOR) + "." +
std::to_string(TRITONBACKEND_API_VERSION_MINOR)).c_str());
if ((api_version_major != TRITONBACKEND_API_VERSION_MAIJOR) ||
(api_version_minor < TRITONBACKEND_API_VERSION_MINOR)) {
return TRITONSERVER_ErrorNew(
TRITONSERVER_ERROR_UNSUPPORTED,
(std:string("Triton TRITONBACKEND API version: ") +
std::to_string(api_version_major) + "." +
std::to_string(api_version_minor) + " does not support "' + name +
"' TRITONBACKEND API version: " +
std::to_string(TRITONBACKEND_API_VERSION_MAJOR) + "." +
std::to_string(TRITONBACKEND_API_VERSION_MINOR)).c_str());
}
return nullptr; // success
}
TRITONSERVER_Error* TRITONBACKEND_Modellnitialize(TRITONBACKEND_Model* model)
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// Create a ModelState object and associate it with the
// TRITONBACKEND_Model. If anything goes wrong with initialization
// of the model state then an error is returned and Triton will fail
// to load the model.
ModelState* model_state;
RETURN_IF_ERROR(ModelState::Create(model, &model_state));
RETURN_IF_ERROR(TRITONBACKEND_ModelSetState(model,
reinterpret_cast<void*>(model_state)));
return nullptr; // success
}
TRITONSERVER_Error* TRITONBACKEND_ModelFinalize(TRITONBACKEND_Model* model)
{
void* vstate;
RETURN_IF_ERROR(TRITONBACKEND_ModelState(model, &vstate));
ModelState* model_state = reinterpret_cast<ModelState*>(vstate);
delete model_state;
return nullptr; // success

}
TRITONSERVER_Error* TRITONBACKEND_Modellnstancelnitialize(TRITONBACKEND_Modellnstance*
instance)
{
// Get the model state associated with this instance's model.
TRITONBACKEND_Model* model;
RETURN_IF_ERROR(TRITONBACKEND_ModellnstanceModel(instance, &model));
void* vmodelstate;
RETURN_IF_ERROR(TRITONBACKEND_ModelState(model, &vmodelstate));
ModelState* model_state = reinterpret_cast<ModelState*>(vmodelstate);
// Create a ModellnstanceState object and associate it with the
// TRITONBACKEND_Modellnstance.
ModellnstanceState* instance_state;
RETURN_IF_ERROR(ModellnstanceState::Create(model_state, instance, &instance_state));
RETURN_IF_ERROR(TRITONBACKEND_ModellnstanceSetState(instance,
reinterpret_cast<void*>(instance_state)));
return nullptr; // success
}
TRITONSERVER_Error* TRITONBACKEND_ModellnstanceFinalize(TRITONBACKEND_Modellnstance*
instance)
{
void* vstate;
RETURN_IF_ERROR(TRITONBACKEND_ModellnstanceState(instance, &vstate));
ModellnstanceState* instance_state = reinterpret_cast<ModellnstanceState*>(vstate);
delete instance_state;
return nullptr; // success
}
TRITONSERVER_Error* TRITONBACKEND_ModellnstanceExecute (
TRITONBACKEND_Modellnstance* instance, TRITONBACKEND_Request** requests,
const uint32_t request_count)

ModellnstanceState* instance_state;
RETURN_IF_ERROR(TRITONBACKEND_ModellnstanceState(instance,
reinterpret_cast<void**>(&instance_state)));
LOG_MESSAGE(
TRITONSERVER_LOG_INFO,
(std::string("model instance ") + instance_state->Name() +
", executing " + std:to_string(request_count) + " requests")
.c_str());
instance_state->Enqueue(requests, request_count);
return nullptr; // success
}
Y //extern "C"
1} // namespace triton::backend::mindie

e src/model_state.h
// Copyright 2021, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
Y4

// Redistribution and use in source and binary forms, with or without
// modification, are permitted provided that the following conditions
// are met:

// * Redistributions of source code must retain the above copyright
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// notice, this list of conditions and the following disclr.

// * Redistributions in binary form must reproduce the above copyright

// notice, this list of conditions and the following disclaimer in the

// documentation and/or other materials provided with the distribution.

/) * Neither the name of NVIDIA CORPORATION nor the names of its

//  contributors may be used to endorse or promote products derived

s/ from this software without specific prior written permission.

V4

// THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY
// EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

J// IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
// PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
// CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
// EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
// PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
// PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
// OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

// (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
// OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
#ifndef MINDIE_STATE_H

#define MINDIE_STATE_H

V4

// ModelState

V4

// State associated with a model that is using this backend. An object

// of this class is created and associated with each

// TRITONBACKEND_Model. ModelState is derived from BackendModel class

// provided in the backend utilities that provides many common

// functions.

V4

#include <string>

#include <thread>

#include <queue>

#include <unordered_map>

#include <set>

#include <mutex>

#include <atomic>

#include <functional>

#include <memory>

#include <shared_mutex>

#include "infer_task.h"

#include "triton/backend/backend_model.h"

#include "triton/backend/backend_common.h"

#include "triton/core/tritonbackend.h"

#include "llm_manager/llm_manager.h"

namespace triton::backend::mindie {
class ModelState : public BackendModel {
public:
static TRITONSERVER_Error *Create(TRITONBACKEND_Model *triton_model, ModelState **state);
virtual ~ModelState();
// Name of the input and output tensor
const std::string &InputTensorName() const
{
return input_name_;
}
const std::string &OutputTensorName() const
{
return output_name_;
}
// Datatype of the input and output tensor
TRITONSERVER_DataType TensorDataType() const
{

return datatype_;

// Shape of the input and output tensor as given in the model
// configuration file. This shape will not include the batch

// dimension (if the model has one).

const std:vector<int64_t> &TensorNonBatchShape() const

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT 193



MindIE
MindIE LLM FF &35 7 lRBAEEIRERRIE

{
return nb_shape_;
}
// Validate that this model is supported by this backend.
TRITONSERVER_Error *ValidateModelConfig();
std::queue<std::shared_ptr<mindie_llm:InferRequest>> &GetRequestsQueue();
std::unordered_map<mindie_llm::InferRequestld, std::shared_ptr<InferTask>> &GetInferTasksMap();
std::shared_mutex &GetMutex();
std::vector<mindie_llm::LImManager*> GetLImManagers();
private:
ModelState(TRITONBACKEND_Model *triton_model);
mindie_llm::GetRequestsCallback CreateGetRequestsCallback();
mindie_llm::SendResponsesCallback CreateSendResponsesCallback();
mindie_llm::ControlSignalCallback CreateControlSignalCallback();
mindie_llm::LImManagerStatsCallback CreateLimManagerStatsCallback();
mindie_llm::SendStatusResponseCallback CreateSendStatusResponseCallback();
std::pair<uint32_t, std:vector<std:set<size_t>>> GetlnitConfig();
std::string input_name_;
std::string output_name_;
TRITONSERVER_DataType datatype_;
bool shape_initialized_;
std::vector<int64_t> nb_shape_;
std::vector<int64_t> shape_;
std::queue<std::shared_ptr<mindie_llm:InferRequest>> requests_;
std::unordered_map<mindie_llm::InferRequestld, std::shared_ptr<InferTask>> inferTasksMap_;
std::shared_mutex mutex_;
std::vector<mindie_llm:LImManager*> llmManagers_;
Y
} // namespace triton::backend::mindie
#endif

e src/model_state.cc
// Copyright 2021, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
Y4

// Redistribution and use in source and binary forms, with or without
// modification, are permitted provided that the following conditions
// are met:

// * Redistributions of source code must retain the above copyright

//  notice, this list of conditions and the following disclaimer.

// * Redistributions in binary form must reproduce the above copyright
//  notice, this list of conditions and the following disclaimer in the

// documentation and/or other materials provided with the distribution.
/7 * Neither the name of NVIDIA CORPORATION nor the names of its
// contributors may be used to endorse or promote products derived
//  from this software without specific prior written permission.

// THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY

// EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

// IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

// PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

// CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

// EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
// PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

// PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
// OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

// (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
// OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

#include <unordered_set>
#include "mindie_utils.h"
#include "model_state.h"

namespace triton::backend::mindie {
ModelState::ModelState(TRITONBACKEND_Model *triton_model) : BackendModel(triton_model, true),
shape_initialized_(false)
{
// Validate that the model's configuration matches what is supported
// by this backend.
THROW_IF_BACKEND_MODEL_ERROR(ValidateModelConfig());
std::string configPath = MindIEULtils:GetEngineConfigPath(this);
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LOG_MESSAGE(TRITONSERVER_LOG_ERROR,
(std::string("configPath: ") + configPath).c_str());
auto initConfig = GetlnitConfig();
uint32_t modellnstanceNumber = initConfig.first;
std::vector<std::set<size_t>> npuDevicelds = initConfig.second;
LOG_MESSAGE(TRITONSERVER_LOG_ERROR,
(std::string("modellnstanceNumber: ") + std:to_string(modellnstanceNumber)).c_str());
auto getRequestsFunc = CreateGetRequestsCallback();
auto sendResponsesFunc = CreateSendResponsesCallback();
auto controlSignalFunc = CreateControlSignalCallback();
auto llmManagerStatsFunc = CreateLImManagerStatsCallback();
auto sendStatusResponseCallback = CreateSendStatusResponseCallback();
mindie_llm:LImManager* llm_manager = nullptr;
for (uint32_t modelinstanceld = 0; modellnstanceld < modellnstanceNumber; ++modellnstanceld) {
llm_manager = new mindie_llm::LImManager(configPath,
getRequestsFunc, sendResponsesFunc, controlSignalFunc, lmManagerStatsFunc,
sendStatusResponseCallback);
[lmManagers_.emplace_back(llm_manager);
auto status = llm_manager->Init(modellnstanceld, npuDevicelds[modellnstanceld]);
if (!status.IsOk()) {
LOG_MESSAGE(TRITONSERVER_LOG_ERROR,
"Failed to init lm_manager");
break;
}
}

}
mindie_llm::GetRequestsCallback ModelState::CreateGetRequestsCallback()

return [this]() -> std::vector<std::shared_ptr<mindie_llm::InferRequest>> {
std::vector<std::shared_ptr<mindie_llm:InferRequest>> newRequests;
std::unique_lock lock(this->mutex_);
if (this->requests_.empty()) {
return newRequests;

while (!this->requests_.empty()) {
auto req = this->requests_.front();
auto requestld = req->GetRequestld();
newRequests.push_back(this->requests_.front());
this->requests_.pop();

}

return newRequests;

1%

mindie_llm::SendResponsesCallback ModelState::CreateSendResponsesCallback()
{
return [this] (mindie_llm:InferRequestld reqld,
const mindie_llm::TensorMap &tensorMap,
bool isEnd,
const std::string &flag) {
auto item = this->inferTasksMap_.find(reqld);
if (item == this->inferTasksMap_.end()) {
LOG_MESSAGE(TRITONSERVER_LOG_ERROR,
(std:string("can't find infertask with reqgld: ") + reqld.StringValue()).c_str());
return;

std::shared_ptr<InferTask> inferTask = item->second;
TRITONBACKEND_ResponseFactory *responseFactory = inferTask->GetResponseFactory();
if (responseFactory == nullptr) {
LOG_MESSAGE(
TRITONSERVER_LOG_ERROR, std::string("MindIE inferTask->GetResponseFactory() is
nullptr").c_str());
return;
}
TRITONBACKEND_Response *bResponse;
auto tritonErr = TRITONBACKEND_ResponseNewFromFactory(&bResponse, responseFactory);
if (tritonErr != nullptr) {
LOG_MESSAGE(TRITONSERVER_LOG_ERROR,
(std::string("ResponseNewFromFactory failed, reqld: ") + reqld.StringValue()).c_str());
return;
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}
tritonErr = MindIEUtils::ConvertResponse(bResponse, tensorMap);
if (tritonErr != nullptr) {
LOG_IF_ERROR(tritonErr, std::string("generate triton response failed, reqld: ") +
reqld.StringValue());
return;

}
tritonErr = TRITONBACKEND_ResponseSend(bResponse,
isEnd ? TRITONSERVER_RESPONSE_COMPLETE_FINAL : 0,
tritonErr);
if (isEnd) {
TRITONBACKEND_RequestRelease(inferTask->GetBackendRequest(),
TRITONSERVER_REQUEST_RELEASE_ALL);
std::unique_lock lock(this->GetMutex());
this->inferTasksMap_.erase(item);
}
if (tritonErr != nullptr) {
LOG_IF_ERROR(tritonErr, std::string("send triton response failed, reqld: ") +
reqld.StringValue());
return;
}
Y

}
mindie_llm::ControlSignalCallback ModelState::CreateControlSignalCallback()

return [this]() -> std::vector<std::pair<mindie_llm:InferRequestld, mindie_lIm::Operation>> {
std::vector<std::pair<mindie_llm::InferRequestld, mindie_llm::Operation>> stoplds;
return stoplds;
%
}
mindie_llm::LImManagerStatsCallback ModelState::CreateLImManagerStatsCallback()

return [this] (const std::string &strData) {
return;
%
}
mindie_llm::SendStatusResponseCallback ModelState::CreateSendStatusResponseCallback()

return [this] (mindie_llm:InferRequestld requestld,
mindie_llm::Status status,
mindie_llm::StatusResponseType responsetype) {
if (!(status == mindie_llm:Status())) {
LOG_MESSAGE(TRITONSERVER_LOG_ERROR,
(std::string("Failed to stop request ") + requestld.StringValue() +
", Error msg: " + status.StatusMsg() + ", responsetype: ").c_str());

}
1%
}

ModelState::~ModelState()

if (!llmManagers_.empty()) {
for (auto& llm_manager:llmManagers_) {
llm_manager->Shutdown();
delete llm_manager;
llm_manager = nullptr;
}
[lmManagers_.clear();
}
}
TRITONSERVER_Error *ModelState::Create(TRITONBACKEND_Model *triton_model, ModelState **state)

LOG_MESSAGE(TRITONSERVER_LOG_VERBOSE, (std::string("Create MindIE ModelState:")).c_str());
try {
*state = new ModelState(triton_model);
} catch (const BackendModelException &ex) {
RETURN_ERROR_IF_TRUE(ex.err_ == nullptr,
TRITONSERVER_ERROR_INTERNAL,
std::string("unexpected nullptr in BackendModelException"));
RETURN_IF_ERROR(ex.err_);
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return nullptr; // success
}
std::pair<uint32_t, std::vector<std::set<size_t>>> ModelState::GetlInitConfig()
{
triton::common::TritonJson::Value parameters;
TRITONSERVER_Error* err = this->ModelConfig().MemberAsObject("parameters", &parameters);
if (err != nullptr) {
TRITONSERVER_ErrorDelete(err);
throw std::runtime_error("Model config doesn't have a parameters section");
}
std::string modellnstanceNumber_s;
LOG_IF_ERROR(
GetParameterValue(parameters, "model_instance_number", &modellnstanceNumber_s),
"failed to get modellnstanceNumber config.");
std::string npuDevicelds_s;
LOG_IF_ERROR(
GetParameterValue(parameters, "npu_device_ids", &npuDevicelds_s),
"failed to get npuDevicelds config.");
// 0. number of modellnstances
uint32_t modellnstanceNumber = static_cast<uint32_t>(modellnstanceNumber_s[0] - '0');
std::vector<std::set<size_t>> npuDevicelds;
std::set<size_t> npuDevicelds_instance;
for (const auto& id: npuDevicelds_s) {
if (id=="){
npuDevicelds.emplace_back(npuDevicelds_instance);
npuDevicelds_instance.clear();
continue;
}
size_t npuld = static_cast<size_t>(id - '0');
npuDevicelds_instance.emplace(npuld);
}
auto initConfig = std::pair(modellnstanceNumber, npuDevicelds);
return initConfig;
}
TRITONSERVER_Error *ModelState::ValidateModelConfig()
{
return nullptr; // success
}
std::queue<std::shared_ptr<mindie_llm:InferRequest>> &ModelState::GetRequestsQueue()

{

return requests_;

std::unordered_map<mindie_llm::InferRequestld, std::shared_ptr<InferTask>>
&ModelState::GetInferTasksMap()

i return inferTasksMap_;

1td::shared_mutex &ModelState::GetMutex()

{ return mutex_;

1td::vector<mindie_llm::leManager*> ModelState::GetLImManagers()
i return llmManagers_;

} // namespace triton::backend::mindie

e src/model_instance_state.h
// Copyright 2021, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
Y4

// Redistribution and use in source and binary forms, with or without

// modification, are permitted provided that the following conditions

// are met:

// * Redistributions of source code must retain the above copyright

//  notice, this list of conditions and the following disclaimer.

// * Redistributions in binary form must reproduce the above copyright
//  notice, this list of conditions and the following disclaimer in the

// documentation and/or other materials provided with the distribution.
/7 * Neither the name of NVIDIA CORPORATION nor the names of its
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// contributors may be used to endorse or promote products derived
s/ from this software without specific prior written permission.
V4
// THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY
// EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
/7 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
// PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
// CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
// EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
// PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
// PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
// OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
// (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
// OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
#ifndef MINDIE_INSTANCE_H
#define MINDIE_INSTANCE_H
V4
// ModellnstanceState
V4
// State associated with a model instance. An object of this class is
// created and associated with each
// TRITONBACKEND_Modellnstance. ModellnstanceState is derived from
// BackendModellnstance class provided in the backend utilities that
// provides many common functions.
V4
#include "triton/backend/backend_common.h"
#include "triton/backend/backend_model_instance.h"
#include "triton/backend/backend_model.h"
#include "triton/core/tritonbackend.h"
#include <string>
#include "model_state.h"
#include "infer_task.h"
#include "mindie_utils.h"
namespace triton::backend::mindie {
class ModellnstanceState : public BackendModellnstance {
public:

static TRITONSERVER_Error *Create(

ModelState *model_state, TRITONBACKEND_Modellnstance *triton_model_instance,

ModellnstanceState **state);

virtual ~ModellnstanceState() = default;

// Get the state of the model that corresponds to this instance.

ModelState *StateForModel() const

{

return model_state_;

}

void Enqueue(TRITONBACKEND_Request **requests, const uint32_t request_count);
private:

ModellnstanceState (ModelState *model_state, TRITONBACKEND_Modellnstance
*triton_model_instance);

ModelState *model_state_;
Y
} // namespace triton::backend::mindie
#endif

e src/model_instance_state.cc
// Copyright (c) 2022, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
// Copyright 2019-2022, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
// Copyright 2021, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
V4
// Redistribution and use in source and binary forms, with or without
// modification, are permitted provided that the following conditions
// are met:
// * Redistributions of source code must retain the above copyright
//  notice, this list of conditions and the following disclaimer.
// * Redistributions in binary form must reproduce the above copyright
//  notice, this list of conditions and the following disclaimer in the
// documentation and/or other materials provided with the distribution.
/7 * Neither the name of NVIDIA CORPORATION nor the names of its
//  contributors may be used to endorse or promote products derived
//  from this software without specific prior written permission.
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// THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY

// EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

/7 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

// PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

// CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

// EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
// PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

// PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
// OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

// (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
// OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
#include "model_instance_state.h"

#include <cmath>

namespace triton::backend::mindie {
TRITONSERVER_Error *ModellnstanceState::Create(
ModelState *model_state, TRITONBACKEND_Modellnstance *triton_model_instance,
ModellnstanceState **state)
{
try {
*state = new ModellnstanceState(model_state, triton_model_instance);
} catch (const BackendModellnstanceException &ex) {
RETURN_ERROR_IF_TRUE(ex.err_ == nullptr,
TRITONSERVER_ERROR_INTERNAL,
std::string("unexpected nullptr in BackendModellnstanceException"));
RETURN_IF_ERROR(ex.err_);
}
return nullptr;
}
ModellnstanceState::ModellnstanceState(ModelState *model_state, TRITONBACKEND_Modellnstance
*triton_model_instance)
: BackendModellnstance(model_state, triton_model_instance), model_state_(model_state)

LOG_MESSAGE(TRITONSERVER_LOG_VERBOSE, (std::string("Create MindIE
ModellnstanceState:")).c_str());

}
void ModellnstanceState::Enqueue(TRITONBACKEND_Request **requests, const uint32_t
request_count)

LOG_MESSAGE(
TRITONSERVER_LOG_VERBOSE, (std::string("Process Requests: Executing
ModellnstanceState::Enqueue")).c_str());

std::unordered_map<mindie_llm::InferRequestld, std::shared_ptr<triton::backend::mindie::InferTask>>
newlInferTaskMap;
std::vector<std::shared_ptr<mindie_llm:InferRequest>> newRequests;
for (uint32_t i = 0; i < request_count; i++) {
TRITONBACKEND_Request *bRequest = requests[i];
auto inferTask = std:make_shared<InferTask>(bRequest);
auto req = inferTask->GetMieRequest();
auto requestld = req->GetRequestld();
newlInferTaskMap([requestld] = inferTask;
newRequests.push_back(req);
}
std::unique_lock lock(model_state_->GetMutex());
model_state_->GetInferTasksMap().insert(newlInferTaskMap.begin(), newInferTaskMap.end());
for (uint32_t i = 0; i < newRequests.size(); i++) {
model_state_->GetRequestsQueue().push(newRequests.at(i));
}
}

} // namespace triton::backend::mindie

e src/mindie_utils.h
// Copyright 2021, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
Y4

// Redistribution and use in source and binary forms, with or without
// modification, are permitted provided that the following conditions
// are met:

// * Redistributions of source code must retain the above copyright

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT 199



MindIE
MindIE LLM FF &35 7 lRBACEEIRERRZ

// notice, this list of conditions and the following disclaimer.

// * Redistributions in binary form must reproduce the above copyright

// notice, this list of conditions and the following disclaimer in the

// documentation and/or other materials provided with the distribution.

/) * Neither the name of NVIDIA CORPORATION nor the names of its

//  contributors may be used to endorse or promote products derived

s/ from this software without specific prior written permission.

V4

// THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY
// EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

/7 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
// PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
// CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
// EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
// PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
// PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
// OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

// (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
// OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
#ifndef MINDIE_UTILS_H

#define MINDIE_UTILS_H

V4

// ModellnstanceState

V4

// State associated with a model instance. An object of this class is

// created and associated with each

// TRITONBACKEND_Modellnstance. ModellnstanceState is derived from

// BackendModellnstance class provided in the backend utilities that

// provides many common functions.

V4

#include "triton/backend/backend_common.h"

#include "triton/backend/backend_model_instance.h"

#include "triton/backend/backend_model.h"

#include "triton/core/tritonbackend.h"

#include "llm_manager/infer_request.h"

#include "llm_manager/llm_manager.h"

#include "infer_task.h"

namespace triton::backend:: mindie

class ModelState;
class MindIEUTtils {
public:
static TRITONSERVER_Error* ConvertResponse(TRITONBACKEND_Response* bResponse,
const mindie_llm::TensorMap& result);
static std::string GetEngineConfigPath(ModelState* model_state);
Y
}
#endif

e src/mindie_utils.cc
// Copyright 2023, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
V4
// Redistribution and use in source and binary forms, with or without
// modification, are permitted provided that the following conditions
// are met:
// * Redistributions of source code must retain the above copyright
//  notice, this list of conditions and the following disclaimer.
// * Redistributions in binary form must reproduce the above copyright
//  notice, this list of conditions and the following disclaimer in the
// documentation and/or other materials provided with the distribution.
/7 * Neither the name of NVIDIA CORPORATION nor the names of its
//  contributors may be used to endorse or promote products derived
//  from this software without specific prior written permission.
V4
// THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY
// EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
// IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
// PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
// CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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// EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
// PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

// PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
// OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

// (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
// OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
#include "mindie_utils.h"

#include <iostream>

#include <cmath>

#include <securec.h>

#include "model_state.h"

namespace triton::backend::mindie
{
TRITONSERVER_Error* MindIEUtils::ConvertResponse(TRITONBACKEND_Response* bResponse,
const mindie_llm::TensorMap& result)
{
for (const auto& entry : result) {
const std::string& name = entry.first;
if (name != "OUTPUT_IDS" && name != "IBIS_EOS_ATTR") {
continue;
}
const auto& tensor = entry.second;
TRITONBACKEND_Output* output = nullptr;
RETURN_IF_ERROR(TRITONBACKEND_ResponseOutput(bResponse, &output, name.c_str(),
(TRITONSERVER_DataType)tensor->GetDataType(),
tensor->GetShape().data(),
tensor->GetShape().size()));

uint64_t byteSize = tensor->GetSize();

void* buffer = nullptr;

TRITONSERVER_MemoryType memory_type = (TRITONSERVER_MemoryType)tensor-
>GetMemType();

int64_t memory_type_id = 0;

RETURN_IF_ERROR(TRITONBACKEND_OutputBuffer(output, &buffer, byteSize,
&memory_type, &memory_type_id));

if (memory_type != TRITONSERVER_MEMORY_CPU && memory_type !=
TRITONSERVER_MEMORY_CPU_PINNED) {
return TRITONSERVER_ErrorNew(TRITONSERVER_ERROR_INTERNAL, "Triton failed to allocate
output buffer on CPU");
}
errno_t memRet = memcpy_s(buffer, byteSize, tensor->GetData(), byteSize);
if (memRet != EOK) {
return TRITONSERVER_ErrorNew(TRITONSERVER_ERROR_INTERNAL,
"Failed to copy tensor data to Triton output buffer");
}
}
return nullptr;
}
std::string MindIEUtils::GetEngineConfigPath(ModelState* model_state)
{
triton::common::TritonJson::Value parameters;
TRITONSERVER_Error* err = model_state->ModelConfig().MemberAsObject("parameters",
&parameters);
if (err != nullptr) {
TRITONSERVER_ErrorDelete(err);
throw std::runtime_error("Model config doesn't have a parameters section");
}
std::string engineConfigPath;
LOG_IF_ERROR(
GetParameterValue(parameters, "engine_config_path", &engineConfigPath), "failed to get
log_path config.");
return engineConfigPath;
}

} // namespace triton::backend::mindie

e src/infer_task.h
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#ifndef MINDIE_INFERTASK_H
#define MINDIE_INFERTASK_H

#include "triton/backend/backend_common.h"
#include "triton/core/tritonbackend.h"
#include "llm_manager/infer_request.h"
#include "llm_manager/infer_tensor.h"
#include <unordered_set>

namespace triton::backend::mindie {
class InferTask {
public:
explicit InferTask(TRITONBACKEND_Request* request);
~InferTask();
TRITONBACKEND_ResponseFactory* GetResponseFactory();
std::shared_ptr<mindie_llm:InferRequest> GetMieRequest() const;
TRITONBACKEND_Request* GetBackendRequest() const;
private:
template <typename T>
void SetSamplingValue(std::shared_ptr<mindie_llm:InferRequest>& leRequest,
TRITONBACKEND_Request* request, const char* postprocessParam,
mindie_llm:InferDataType type, T default_sampling_value)

const int64_t paramNum = 1;
auto samplingTensor = std::make_shared<mindie_llm:InferTensor>(postprocessParam, type,
std::vector<int64_t>{1, paramNum});
bool ret = samplingTensor->Allocate(paramNum * sizeof(T));
samplingTensor->SetRelease(false);
if (Iret) {
LOG_MESSAGE(TRITONSERVER_LOG_ERROR, "failed to allocate data for sampling param");
}
T *samplingBuffer = static_cast<T*>(samplingTensor->GetData());
TRITONBACKEND_Input* input = nullptr;
const void* buffer;
size_t bufferByteSize;
TRITONSERVER_MemoryType memoryType;
int64_t memoryType_id;
if (TRITONBACKEND_Requestinput(request, postprocessParam, &input) != nullptr) {
*samplingBuffer = static_cast<T>(default_sampling_value);
}else {
TRITONBACKEND_InputBuffer(input, 0, &buffer, &bufferByteSize, &memoryType,
&memoryType_id);
*samplingBuffer = static_cast<T>(*reinterpret_cast<const T*>(buffer));
}
leRequest->AddTensor(postprocessParam, samplingTensor);

}

std::shared_ptr<mindie_llm:InferRequest> ConvertRequest(TRITONBACKEND_Request* request);
void AddMielnput(TRITONBACKEND_Request* bRequest, std::shared_ptr<mindie_llm::InferRequest>
&leRequest,
const char* name);

void SetSampling(std::shared_ptr<mindie_llm::InferRequest>& leRequest,

TRITONBACKEND_Request* request);
std::shared_ptr<mindie_llm:InferRequest> mieRequest_;
TRITONBACKEND_ResponseFactory* responseFactory_;
TRITONBACKEND_Request* backendRequest_;

b3

}

#endif

src/infer_task.cc
#include "infer_task.h"
#include <securec.h>
namespace triton::backend::mindie {
InferTask::InferTask(TRITONBACKEND_Request* request)
{
mieRequest_ = ConvertRequest(request);
TRITONSERVER_Error* err = nullptr;
err = TRITONBACKEND_ResponseFactoryNew (&responseFactory_, request);
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LOG_MESSAGE(
TRITONSERVER_LOG_VERBOSE,
(std:string("MindIE TRITONBACKEND_ResponseFactoryNew: ") +
((err == nullptr) ? "Success" : TRITONSERVER_ErrorMessage(err)))
.c_str());
backendRequest_ = request;

}
InferTask::~InferTask()
{

if (responseFactory_ != nullptr) {
TRITONBACKEND_ResponseFactoryDelete(responseFactory_);

}

}
TRITONBACKEND_ResponseFactory* InferTask::GetResponseFactory()
{

return responseFactory_;

std::shared_ptr<mindie_llm:InferRequest> InferTask::GetMieRequest() const

{

}
void InferTask::AddMielnput(TRITONBACKEND_Request* bRequest,
std::shared_ptr<mindie_llm:InferRequest> &leRequest, const char* name)

return mieRequest_;

{
TRITONBACKEND_Input* input = nullptr;
if (TRITONBACKEND_Requestinput(bRequest, name, &input) != nullptr) {
return;
}
const int64_t* shape;
TRITONSERVER_DataType datatype;
uint32_t dims_count;
size_t buffer_byte_size;
TRITONSERVER_MemoryType data_memory_type = TRITONSERVER_MEMORY_CPU;
int64_t data_memory_id;
const void* buffer = nullptr;
TRITONBACKEND_InputProperties(
input, &name, &datatype, &shape, &dims_count, nullptr, nullptr);
TRITONBACKEND_InputBuffer(
input, 0 /*idx %, &buffer,
&buffer_byte_size, &data_memory_type, &data_memory_id);
auto tensor = std::make_shared<mindie_llm:InferTensor>(name,
static_cast<mindie_llm:InferDataType>(datatype),
std::vector<int64_t>(shape, shape + dims_count));
bool ret = tensor->Allocate(buffer_byte_size);
tensor->SetRelease(false);
if ('ret) {
LOG_MESSAGE(TRITONSERVER_LOG_ERROR, "failed to allocate data for INPUT_IDS params");
}
errno_t memRet = memcpy_s(tensor->GetData(), buffer_byte_size, buffer, buffer_byte_size);
if (memRet != EOK) {
LOG_MESSAGE(TRITONSERVER_LOG_ERROR, "Triton failed to allocate output buffer on CPU");
return;

}
leRequest->AddTensor(name, tensor);

void InferTask::SetSampling(std::shared_ptr<mindie_llm:InferRequest>& leRequest,
TRITONBACKEND_Request* request)

{

SetSamplingValue<float>(leRequest, request, "TEMPERATURE",
mindie_llm::InferDataType:TYPE_FP32, 1.0f);

SetSamplingValue<int32_t>(leRequest, request, "TOP_K", mindie_llm::InferDataType:TYPE_INT32,
int32_t(0));

SetSamplingValue<float>(leRequest, request, "TOP_P", mindie_llm:InferDataType:TYPE_FP32, 1.0f);

SetSamplingValue<float>(leRequest, request, "TYPICAL_P", mindie_llm::InferDataType:TYPE_FP32,
1.0f);

SetSamplingValue<bool>(leRequest, request, "DO_SAMPLE",
mindie_llm::InferDataType:TYPE_BOOL, false);

SetSamplingValue<uint64_t>(leRequest, request, "SEED", mindie_llm::InferDataType:TYPE_UINT64,
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uint64_t(0));
SetSamplingValue<float>(leRequest, request, "REPETITION_PENALTY",
mindie_llm::InferDataType:TYPE_FP32, 1.0f);
SetSamplingValue<float>(leRequest, request, "FREQUENCY_PENALTY",
mindie_llm::InferDataType:TYPE_FP32, 0.0f);
SetSamplingValue<float>(leRequest, request, "PRESENCE_PENALTY",
mindie_llm::InferDataType:TYPE_FP32, 0.0f);
SetSamplingValue<bool>(leRequest, request, "WATERMARK",
mindie_llm::InferDataType:TYPE_BOOL, false);
}

std::shared_ptr<mindie_llm:InferRequest> InferTask::ConvertRequest(
TRITONBACKEND_Request* request)
{
const char* request_id;
if (TRITONBACKEND_Requestld(request, &request_id) != nullptr) {
return nullptr;
}
auto leRequest =
std::make_shared<mindie_llm:InferRequest>(mindie_llm:InferRequestld(request_id));
AddMielnput(request, leRequest, "INPUT_IDS");

SetSampling(leRequest, request);
// mindie_llm::TensorPtr tp;
// leRequest->GetTensorByName("REPETITION_PENALTY", tp);
// float* buffer = static_cast<float*>(tp->GetData());
J/ Std:cout << "Rt REPETITION_PENALTY: " << *buffer
// << ISk sk ok ke ok e ke 1T << Sfd.'.'el?d/,'
return leRequest;
}
TRITONBACKEND_Request* InferTask::GetBackendRequest() const
{

}

} // namespace triton::backend::mindie

return backendRequest_;

e example/tritonModels/llama3_8b/config.pbtxt
name: "llama3_8b"
max_batch_size : 200
backend: "mindie"
model_transaction_policy {
decoupled: True

}

dynamic_batching {
max_queue_delay_microseconds: 1000
default_queue_policy : {
timeout_action : 1
default_timeout_microseconds : 50000000
}

}
# path of config.json to mindie
parameters {
key: "engine_config_path",
value: {string_value: "tritonModels/config.json"}

}

# number of model instances, currently just support a single model instance
parameters {
key: "model_instance_number"
value: { string_value: "1" }
}
# npu card number on which each model instance is running, separate them sequentially with a
semicolon
parameters {
key: "npu_device_ids"
value: { string_value: "01;"}

}

input [
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{
name: "INPUT_IDS"

data_type: TYPE_INT64
dims: [ -1]
%

{
name: "TEMPERATURE"

data_type: TYPE_FP32
dims: [ -1]
optional: true

b

{
name: "TOP_K"

data_type: TYPE_INT32
dims: [ -1]
optional: true

L

{
name: "TOP_P"

data_type: TYPE_FP32
dims: [ -1]
optional: true

h

{
name: "TYPICAL_P"

data_type: TYPE_FP32
dims: [ -1]
optional: true

L

{
name: "DO_SAMPLE"

data_type: TYPE_BOOL
dims: [ -1]
optional: true

b

{
name: "SEED"

data_type: TYPE_UINT64
dims: [ -1]
optional: true

L

{
name: "REPETITION_PENALTY"
data_type: TYPE_FP32
dims: [ -1]
optional: true
b
{
name: "FREQUENCY_PENALTY"
data_type: TYPE_FP32
dims: [ -1]
optional: true
L
{
name: "PRESENCE_PENALTY"

data_type: TYPE_FP32
dims: [ -1]
optional: true

b

{
name: "WATERMARK"

data_type: TYPE_BOOL

dims: [ -1]
optional: true
}
]
output [
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name: "OUTPUT_IDS"
data_type: TYPE_INT64
dims: [ -1]

b
{

name: "IBIS_EOS_ATTR"
data_type: TYPE_INT64
dims: [ -1]

}
]

instance_group [

count: 1
kind: KIND_CPU

}
]

e example/tritonModels/config.json

"Version" : "1.0.0",
"LogConfig" :
{

"logLevel" : "Info",

"logFileSize" : 20,

"logFileNum" : 20,

"logPath" : "logs/mindservice.log"

b

"ServerConfig" :

{

}

"ipAddress" : "127.0.0.1",

"managementlpAddress" : "127.0.0.2",

"port" : 1025,

"managementPort" : 1026,

"allowAllZerolpListening" : false,

"maxLinkNum" : 1000,

"httpsEnabled" : false,

"fullTextEnabled" : false,

"tlsCaPath" : "security/ca/",

"tlsCaFile" : ["ca.pem"],

"tlsCert" : "security/certs/server.pem",

"tlsPk" : "security/keys/server.key.pem",

"tlsPkPwd" : "security/pass/key_pwd.txt",

"tlsCrl" : "security/certs/server_crl.pem",

"managementTlsCaFile" : ["management_ca.pem"],
"managementTlsCert" : "security/certs/management/server.pem",
"managementTIsPk" : "security/keys/management/server.key.pem",
"managementTIsPkPwd" : "security/pass/management/key_pwd.txt",
"managementTIsCrl" : "security/certs/management/server_crl.pem",
"kmcKsfMaster" : "tools/pmt/master/ksfa",

"kmcKsfStandby" : "tools/pmt/standby/ksfb",

"inferMode" : "standard",

"interCommTLSEnabled" : true,

"interCommpPort" : 1121,

"interCommTlsCaFile" : "security/grpc/ca/ca.pem",
"interCommTlsCert" : "security/grpc/certs/server.pem"”,
"interCommPk" : "security/grpc/keys/server.key.pem",
"interCommPkPwd" : "security/grpc/pass/key_pwd.txt",
"interCommTlsCrl" : "security/grpc/certs/server_crl.pem",
"openAiSupport" : "vllm"

BackendConfig" : {
"backendName" : "mindieservice_llm_engine",
"modellnstanceNumber" : 1,
"npuDevicelds" : [[0]],
"tokenizerProcessNumber" : 8,
"multiNodesInferEnabled" : false,
"multiNodesInferPort" : 1120,
"interNodeTLSEnabled" : true,
"interNodeTlsCaFile" : "security/grpc/ca/ca.pem",
"interNodeTlsCert" : "security/grpc/certs/server.pem",

MAERRAS 01 (2026-06-05)

WRIERE © HERRARBIRAT

206



MindIE
MindIE LLM FF &35 7 lRBEEIRERRE

"interNodeTlsPk" : "security/grpc/keys/server.key.pem",
"interNodeTlsPkPwd" : "security/grpc/pass/mindie_server_key pwd.txt",
"interNodeTlsCrl" : "security/grpc/certs/server_crl.pem",
"interNodeKmcKsfMaster" : "tools/pmt/master/ksfa",
"interNodeKmcKsfStandby" : "tools/pmt/standby/ksfb",
"ModelDeployConfig" :
{

"maxSeqLen" : 2560,

"maxInputTokenLen" : 2048,

"truncation" : false,

"ModelConfig" : [

{

"modellnstanceType" : "Standard",
"modelName" : "llama3_8b",
"modelWeightPath" : "/path/to/weights/LLaMA3-8B",
"worldSize" : 2,
"cpuMemsSize" : 5,
"npuMemSize" : -1,
"backendType" : "atb"
}
1
1
"ScheduleConfig" :
{
"templateType" : "Standard",
"templateName" : "Standard_LLM",
"cacheBlockSize" : 128,
"maxPrefillBatchSize" : 50,
"maxPrefillTokens" : 8192,
"prefillTimeMsPerReq" : 150,
"prefillPolicyType" : 0,
"decodeTimeMsPerReq" : 50,
"decodePolicyType" : 0,
"maxBatchSize" : 200,
"maxlterTimes" : 512,
"maxPreemptCount” : O,
"supportSelectBatch" : false,
"maxQueueDelayMicroseconds" : 5000
}
}
}

e example/set_env.sh
# Set the environment variables for ascend-toolkit, nnal, atb_models, and mindie, and modify them
manually based on their installation paths
# source ascend-toolkit/set_env.sh
# source nnal/atb/set_env.sh
# source atb_models/set_env.sh
# source mindie/set_env.sh
export LCCL_DETERMINISTIC=1
export HCCL_DETERMINISTIC=true
export ATB_MATMUL_SHUFFLE_K_ENABLE=0
export ATB_LLM_LCOC_ENABLE=1
export ATB_STREAM_SYNC_EVERY_KERNEL_ENABLE=0
export ATB_STREAM_SYNC_EVERY_RUNNER_ENABLE=0
export ATB_STREAM_SYNC_EVERY_OPERATION_ENABLE=0
export ATB_OPERATION_EXECUTE_ASYNC=0
export TASK_QUEUE_ENABLE=0
export ATB_OPSRUNNER_KERNEL_CACHE_LOCAL_COUNT=8
export ATB_OPSRUNNER_KERNEL_CACHE_GLOABL_COUNT=16
export ATB_CONTEXT_WORKSPACE_RING=1
export HCCL_BUFFSIZE=120
export ATB_LAYER_INTERNAL_TENSOR_REUSE=1
export MASTER_ADDR=127.0.0.1
export MASTER_PORT=12345

e example/launch.sh
export MINDIE_LLM_PYTHON_LOG_TO_FILE=0
export MINDIE_LLM_PYTHON_LOG_TO_STDOUT=0
export MINDIE_LLM_PYTHON_LOG_PATH=./mindiepython.log
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export MINDIE_LLM_PYTHON_LOG_LEVEL=INFO

export MINDIE_LLM_LOG_TO_STDOUT=0

export MINDIE_LLM_LOG_TO_FILE=0

export MINDIE_LLM_LOG_LEVEL=INFO

export I1BIS_PYTHON_LOG=0

rm -f ./tritonserver.log

# The path to the Triton model repository following --model-repository needs to be modified
manually.

/opt/tritonserver/bin/tritonserver --model-repository=tritonModels \
--backend-config=mindie,shm-default-byte-size=134217728 --http-port 8110 --grpc-port 8111 --
metrics-port 8112 --log-verbose=1 --log-info=1 --log-warning=0 --log-error=0 --log-file ./
tritonserver.log

e example/submit.py
import sys
import datetime
import queue
import random
import threading
from infer_client import ModelClient, InferRequest
import time
import json
import numpy as np
import multiprocessing as mp
from concurrent.futures import ThreadPoolExecutor, wait, ALL_COMPLETED
import argparse
import pandas as pd
from prettytable import PrettyTable
from transformers import AutoTokenizer
from logger_util import get_logger
logger = get_logger()
SAMPLING_Param = {'TEMPERATURE"1.0, # float32
'TOP_K"0, # int32
'TOP_P":1.0, # float32
'"TYPICAL_P":1.0, # float32
'DO_SAMPLE"1, # bool
'SEED"0, # uint64
'REPETITION_PENALTY"1.0, # float32
'FREQUENCY_PENALTY"0, # float32
'PRESENCE_PENALTY"0, # float32
'WATERMARK':0 # bool
}
RESULT_FILE_NAME ="
MODEL_NAME ="
MODEL_PATH ="
TRACE_DATASET ="
DATASET_LANGUAGE ="
# total submission time
TOTAL_SUBMIT_TIME =0
# the number of requests for different request types
REQUEST_TYPE_NUM = 2000
# input token quantity (randomly distributed with a uniform distribution within
[INPUT_TOKEN_NUM_START, INPUT_TOKEN_NUM_END])
INPUT_TOKEN_NUM_START =1
INPUT_TOKEN_NUM_END = 16
# output token quantity (randomly distributed with a uniform distribution within
[OUTPUT_TOKEN_NUM_START, OUTPUT_TOKEN_NUM_END])
OUTPUT_TOKEN_NUM_START =1
OUTPUT_TOKEN_NUM_END = 256
THREAD_NUM = 200
SEED =1
random.seed(SEED)
class SubmitService:
def __init__(self, token_config_list, thread_num):
self.requests = queue.Queue()
self.exception_queue = queue.Queue()
self.total_request_num =0
self.submitted_request_num = 0
self.start_time = 0
self.elapsed = 0
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self.thread_num = thread_num
self.lock = threading.Lock()
request_idx = 0
for token_config in token_config_list:
request_num = token_config[0]
self.total_request_num += request_num
input_tensor = token_config[1]
for _in range(request_num):
input_lens = token_config[2]
question = token_config[3]
self.requests.put(InferRequest(str(request_idx), input_tensor, input_lens, question,
sampling_param=SAMPLING_Param, model_name=MODEL_NAME))
request_idx += 1
logger.info("total request num:{}".format(self.total_request_num))
self.metrics_queue = dict()
def start(self):
logger.info("\n############ submit job ##H#HA##H##HH#")
all_task =[]
init = queue.Queue(self.thread_num)
with ThreadPoolExecutor(self.thread_num + 1, thread_name_prefix='submit') as p:
for i in range(THREAD_NUM):
all_task.append(p.submit(self._submit_requests, i, init))
all_task.append(p.submit(self._monitor, init))
wait(all_task, return_when=ALL_COMPLETED)
if not self.exception_queue.empty():
raise self.exception_queue.get()
logger.info ("############ submMit over ##HH#HH#HHA#H")
def _submit_requests(self, client_id, init):
try:
client = ModelClient(client_id)
init.put(1)
# wait all grpc client init ready
while not init.full():
time.sleep(0.1)
while not self.requests.empty():
with self.lock:
if not self.requests.empty():
request = self.requests.get()
self.requests.task_done()
logger.info("start a new request.client id:{},request_id:{}".format(client_id,
request.request_id))
success, metrics = client.infer(request)
if not success:
logger.info("request {} submit failed! triton url: {}, model name: {}, inputs: {}".format(
request.request_id, client.server_url, request.model_name,
request.inputs))
self._request_finish(request.request_id,metrics)
client.triton_client.stop_stream()
except Exception as e:
self.exception_queue.put(e)
def _request_finish(self, request_id, metrics):
self.metrics_queue[request_id] = metrics.format()
def format_metrics(self):
metrics_list = []
for _, metric in self.metrics_queue.items():
metrics_list.append(metric)
json_str = json.dumps(metrics_list, ensure_ascii=False)
with open(RESULT_FILE_NAME, 'w') as f:
f.write (json_str)
request_df = pd.read_json(json_str, orient="records')
metrics = PrettyTable(['METRICS', 'AVG', 'P75', 'P99', 'MAX', 'N'])
origin_metric = ['FirstTokenTime', 'DecodeTime', 'MaxDecodeTime', 'GenerateTime',
'InputCharacters',
'InputTokens', 'GeneratedTokens', 'GenerateTokenSpeed']
for metric in origin_metric:
if metric in ['FirstTokenTime', 'DecodeTime', 'MaxDecodeTime', 'GenerateTime']:
metrics.add_row([metric, str(round(request_df[metric].mean() * 1000)) + 'ms',
str(round(request_df[metric].quantile(0.75) * 1000)) + 'ms',
str(round(request_df[metric].quantile(0.99) * 1000)) + 'ms',
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str(round(request_df[metric].max() * 1000)) + 'ms',
request_df[metric].count()])
elif metric in ['InputCharacters', 'InputTokens', 'GeneratedTokens']:
metrics.add_row([metric, round(request_df[metric].mean()),
round(request_df[metric].quantile(0.75)),
round(request_df[metric].quantile(0.99)), round(request_df[metric].max()),
request_df[metric].count()])
else:
metrics.add_row([metric, str(round(request_df[metric].mean(), 2)) +'/s',
str(round(request_df[metric].quantile(0.75), 2)) +'/s',
str(round(request_df[metric].quantile(0.99), 2)) +'/s',
str(round(request_df[metric].max(), 2)) + '/s',
request_df[metric].count()])
logger.info(metrics)
total = PrettyTable(['METRICS', 'VALUE'])
total.add_row(['Current Time', datetime.datetime.now().strftime('%Y-%m-%d %H:%M:%S")])
total.add_row(['Data Source', TRACE_DATASET])
total.add_row(['NonEmpty', request_df['NotEmpty'].sum()])
total.add_row(['Returned', request_df['InputCharacters'].count()])
total.add_row(['Total', self.total_request_num])
total.add_row(['Concurrency', THREAD_NUM])
total.add_row(['Time Elapsed', round(self.elapsed)])
total.add_row(['Throughput', round(self.total_request_num / self.elapsed, 2)])
total.add_row(['JCT', round(request_df['GenerateTime'].mean(), 2)])
total.add_row(['GenerateSpeed', round(request_df['GeneratedTokens'].sum() / self.elapsed, 2)])
total.add_row(
['GenerateSpeedPerClient', round(request_df['GeneratedTokens'].sum() / self.elapsed /
THREAD_NUM, 2)])
logger.info(total)
def _monitor(self, init):
# wait all grpc client init ready
while not init.full():
time.sleep(0.1)
self.start_time = time.time()
last_submitted_count = -1
while len(self.metrics_queue)<self.total_request_num:
submitted_count = len(self.metrics_queue)
if last_submitted_count != submitted_count:
logger.info("progress: {}/{}, spend time:{}".format(submitted_count,
self.total_request_num,
int(time.time() - self.start_time)))
last_submitted_count = submitted_count
time.sleep(0.1)
self.elapsed = time.time() - self.start_time
self.format_metrics()
def gen_requests_from_config():
token_config_list = list()
for _in range(REQUEST_TYPE_NUM):
request_num =1
input_token_num = random.randint(INPUT_TOKEN_NUM_START, INPUT_TOKEN_NUM_END)
output_token_num = random.randint(OUTPUT_TOKEN_NUM_START,
OUTPUT_TOKEN_NUM_END)
token_config_list.append([request_num, input_token_num, output_token_num])
return token_config_list
def gen_requests_from_trace(trace_file):
tokenizer = AutoTokenizer.from_pretrained(
MODEL_PATH, trust_remote_code=True, use_fast=True)
requests = list()
df = pd.read_json(trace_file, lines=True)
for i, row in df.iterrows():
request_num =1
question = row["question"]
token = tokenizer([question], return_tensors="np")
token = token["input_ids"].astype(np.int64)
input_tensor = token.reshape(1, -1)
input_lens = len(question)
requests.append([request_num, input_tensor, input_lens, question])
return requests
def parser_input():
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parser = argparse.ArgumentParser(description='Personal information')
parser.add_argument('--name', dest='name’, required=True, type=str, help="Name of the model')
parser.add_argument('--model_path', dest="model_path', required=True, type=str, help='path of the
model')
parser.add_argument('--trace_dataset', dest="trace_dataset', required=True, type=str,
help='Trace dataset with jsonl style file')
parser.add_argument('--dataset_language', dest="'dataset_language', default="english', type=str,
help="Language of the trace dataset')
parser.add_argument('--req_num', dest="req_num', default=2000, type=int, help="Number of the
request')
parser.add_argument('--max_input_len', dest="max_input_len', default=16, type=int,
help='"Max length of input sequence')
parser.add_argument('--max_output_len', dest="max_output_len', default=100, type=int,
help='"Max length of output sequence')
args = parser.parse_args()
globals()['MODEL_NAME'] = args.name
globals()['MODEL_PATH'] = args.model_path
globals()['REQUEST_TYPE_NUM'] = args.req_num
globals()['INPUT_TOKEN_NUM_END'] = args.max_input_len
globals()['OUTPUT_TOKEN_NUM_END'] = args.max_output_len
globals()['TRACE_DATASET'] = args.trace_dataset
globals() ['DATASET_LANGUAGE'] = args.dataset_language
def main():
parser_input()
dt = datetime.datetime.now().strftime('%Y-%m-%d|%H:%M:%S")
if TRACE_DATASET !=":
requests = gen_requests_from_trace (TRACE_DATASET)
globals()['RESULT_FILE_NAME'] = "./trace.json'
else:
requests = gen_requests_from_config()
globals()['RESULT_FILE_NAME'] ="./mock-{}-{}-{}-{}-{}.json"'.format(MODEL_NAME,
REQUEST_TYPE_NUM,
INPUT_TOKEN_NUM_END,
OUTPUT_TOKEN_NUM_END, dt)
submit_service = SubmitService(requests, THREAD_NUM)
submit_service.start()
if _name__ =="
try:
main()
except:
ttype, tvalue, traceback = sys.exc_info()
print(ttype, tvalue, end="\n")
idx =1
while traceback:
print("SE{}EHEEE" format(idx))
tracebackCode = traceback.tb_frame.f_code
print("3{4&: {}".format(tracebackCode.co_filename))
print("REEEERS . {}".format(tracebackCode.co_name))
traceback = traceback.tb_next
idx +=1
sys.exit(1)

n

__main__":

e example/client_stream.py
# Copyright 2022, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
#

# Redistribution and use in source and binary forms, with or without

# modification, are permitted provided that the following conditions

# are met:

* Redlistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redlistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of NVIDIA CORPORATION nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

ot ohoR W R R R R

# THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY
# EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
# IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
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# PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
# CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
# EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
# PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
# PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
# OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
# (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
# OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
from functools import partial
import numpy as np
import queue
from tritonclient.utils import *
import tritonclient.grpc as grpcclient
from transformers import AutoTokenizer
SAMPLING_Param = {'TEMPERATURE":1.0, # float32

"TOP_K"0, # int32

"TOP_P"1.0, # float32

'TYPICAL_P"1.0, # float32

'DO_SAMPLE"1,  # bool

'SEED"0, # uint64

'REPETITION_PENALTY":1.0, # float32

'FREQUENCY_PENALTY"0, # float32

'PRESENCE_PENALTY"0, # float32

'WATERMARK':0 # bool

}
MODEL_PATH = "weights/LLaMA3-8B"
model_name = "llama3_8b"
question = "Please introduce yourself."
tokenizer = AutoTokenizer.from_pretrained(MODEL_PATH, trust_remote_code=True, use_fast=True)
class UserData:
def __init__(self):
self._completed_requests = queue.Queue()
def callback(user_data, result, error):
if error:
user_data._completed_requests.put(error)
else:
user_data._completed_requests.put(result)
def main():
user_data = UserData()
with grpcclient.InferenceServerClient(url="localhost:8111", verbose=False) as triton_client:
triton_client.start_stream(callback=partial(callback, user_data))
request_id ='1"
inputs =[]
outputs = []
input_ids = tokenizer([question], return_tensors="np")
input_ids = input_ids["input_ids"].astype(np.int64)
input_ids = input_ids.reshape(1, -1)
sampling_param = SAMPLING_Param
temperature = np.array([[sampling_param['TEMPERATURE']]], np.float32)
top_k = np.array([[sampling_param['TOP_K']]], np.int32)
top_p = np.array([[sampling_param['TOP_P']]], np.float32)
typical_p = np.array([[sampling_param['TYPICAL_P']]], np.float32)
do_sample = np.array([[sampling_param['DO_SAMPLE']]], bool)
random_seed = np.array([[sampling_param['SEED']]], np.uint64)
repetition_penalty = np.array([[sampling_param['REPETITION_PENALTY']]], np.float32)
frequency_penalty = np.array([[sampling_param['FREQUENCY_PENALTY']]], np.float32)
presence_penalty = np.array([[sampling_param['PRESENCE_PENALTY']]], np.float32)
watermark = np.array([[sampling_param['WATERMARK']]], bool)
inputs.append(grpcclient.Inferinput('INPUT_IDS', list(input_ids.shape), "INT64"))
inputs.append(grpcclient.Inferinput('TEMPERATURE', list(temperature.shape), "FP32"))
inputs.append(grpcclient.Inferlnput('TOP_K', list(top_k.shape), "INT32"))
inputs.append(grpcclient.Inferlnput('TOP_P', list(top_p.shape), "FP32"))
inputs.append(grpcclient.Inferinput('TYPICAL_P', list(typical_p.shape), "FP32"))
inputs.append(grpcclient.Inferinput('DO_SAMPLE', list(do_sample.shape), "BOOL"))
inputs.append(grpcclient.Inferinput('SEED', list(random_seed.shape), "UINT64"))
inputs.append(grpcclient.Inferinput('REPETITION_PENALTY"', list(repetition_penalty.shape),
"FP32"))
inputs.append(grpcclient.Inferinput('FREQUENCY_PENALTY', list(frequency_penalty.shape),
"FP32"))
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inputs.append(grpcclient.Inferinput('PRESENCE_PENALTY"', list(presence_penalty.shape), "FP32"))

inputs.append(grpcclient.Inferinput('WATERMARK', list(watermark.shape), "BOOL"))

inputs[0].set_data_from_numpy(input_ids)
inputs[1].set_data_from_numpy(temperature)
inputs[2].set_data_from_numpy(top_k)
inputs[3].set_data_from_numpy(top_p)
inputs[4].set_data_from_numpy(typical_p)
inputs[5].set_data_from_numpy(do_sample)
inputs[6].set_data_from_numpy(random_seed)
inputs[7].set_data_from_numpy(repetition_penalty)
inputs[8].set_data_from_numpy(frequency_penalty)
inputs[9].set_data_from_numpy(presence_penalty)
inputs[10].set_data_from_numpy(watermark)
outputs.append(grpcclient.InferRequestedOutput("OUTPUT_IDS"))
outputs.append(grpcclient.InferRequestedOutput('IBIS_EOS_ATTR'))
triton_client.async_stream_infer(model_name=model_name,
inputs=inputs,
request_id=request_id,
outputs=outputs)
triton_client.stop_stream()
output_ids = []
while not user_data._completed_requests.empty():
data_item = user_data._completed_requests.get()
output_id = data_item.as_numpy("OUTPUT_IDS")
output_ids.extend (output_id)
output = tokenizer.decode(output_ids)
print(f"output:\n{output}")
if _name_=='"__main_"
main()

example/infer_client.py
import sys
from functools import partial
import queue
from tritonclient.utils import *
import tritonclient.grpc as grpcclient
import time
import numpy as np
from transformers import AutoTokenizer
from logger_util import get_logger
logger = get_logger()
class UserData:
def __init__(self):
self.completed_requests = queue.Queue()
def callback(user_data, result, error):
user_data.completed_requests.put((result, error))
class Metrics:
def __init__(self):
selffirst_token_time = 0
self.avg_decode_time = 0
self.max_decode_time = 0
selffull_time =0
self.prompt_lens = 0
self.prompt_token_lens = 0
self.generated_tokens = 0
self.cost_timestamp_Llist = []
self.client_id = -1
def format(self):

generate_token_speed = (self.generated_tokens / self.full_time) if self.full_time != 0 else O

return {'FirstTokenTime": self first_token_time,

'DecodeTime'": self.avg_decode_time, 'MaxDecodeTime": self.max_decode_time,
'GenerateTime": self.full_time, 'InputCharacters': self.prompt_lens,

'InputTokens': self.prompt_token_lens,
'GeneratedTokens": self.generated_tokens,
'GenerateTokenSpeed": generate_token_speed,
'NotEmpty'": 0 if self.generated_tokens == 0 else 1,
'CostTimestamplList': self.cost_timestamp_list,
'ClientID": self.client_id}

class InferRequest:
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def __init__(self, request_id, input_tensor, input_lens, question, sampling_param,
max_iter_times=4096, model_name='ibis_benchmark'):

self.submit_time = 0

self.request_id = request_id

self.input_lens = input_lens

self.question = question
self.input_token_lens = input_tensor.shape[1]

temperature = np.array([[sampling_param['TEMPERATURE']]], np.float32)

top_k = np.array([[sampling_param['TOP_K']]], np.int32)

top_p = np.array([[sampling_param['TOP_P']]], np.float32)

typical_p = np.array([[sampling_param['TYPICAL_P']]], np.float32)

do_sample = np.array([[sampling_param['DO_SAMPLE']]], bool)

random_seed = np.array([[sampling_param['SEED']]], np.uint64)

repetition_penalty = np.array([[sampling_param['REPETITION_PENALTY']]], np.float32)
frequency_penalty = np.array([[sampling_param['FREQUENCY_PENALTY']]], np.float32)
presence_penalty = np.array([[sampling_param['PRESENCE_PENALTY']]], np.float32)
watermark = np.array([[sampling_param['WATERMARK']]], bool)

self.inputs = []

self.inputs.append(grpcclient.Inferinput('INPUT_IDS', list(input_tensor.shape), "INT64"))
self.inputs.append(grpcclient.Inferinput('TEMPERATURE', list(temperature.shape), "FP32"))
self.inputs.append(grpcclient.Inferinput('TOP_K', list(top_k.shape), "INT32"))
self.inputs.append(grpcclient.Inferinput(‘'TOP_P', list(top_p.shape), "FP32"))
self.inputs.append(grpcclient.Inferinput('TYPICAL_P', list(typical_p.shape), "FP32"))
self.inputs.append(grpcclient.Inferinput('DO_SAMPLE', list(do_sample.shape), "BOOL"))
self.inputs.append(grpcclient.Inferinput('SEED", list(random_seed.shape), "UINT64"))
self.inputs.append(grpcclient.Inferinput('REPETITION_PENALTY', list(repetition_penalty.shape),

"FP32"))

self.inputs.append(grpcclient.Inferinput('FREQUENCY_PENALTY', list(frequency_penalty.shape),

"FP32"))

self.inputs.append(grpcclient.Inferinput('PRESENCE_PENALTY", list(presence_penalty.shape),

"FP32"))

self.inputs.append(grpcclient.Inferinput('WATERMARK', list(watermark.shape), "BOOL"))

self.inputs[0].set_data_from_numpy(input_tensor)
self.inputs[1].set_data_from_numpy(temperature)
self.inputs[2].set_data_from_numpy(top_k)
self.inputs[3].set_data_from_numpy(top_p)
self.inputs[4].set_data_from_numpy(typical_p)
self.inputs[5].set_data_from_numpy(do_sample)
self.inputs[6].set_data_from_numpy(random_seed)
self.inputs[7].set_data_from_numpy(repetition_penalty)
self.inputs[8].set_data_from_numpy(frequency_penalty)
self.inputs[9].set_data_from_numpy(presence_penalty)
self.inputs[10].set_data_from_numpy(watermark)

self.outputs = []
self.outputs.append(grpcclient.InferRequestedOutput('OUTPUT_IDS'))
self.outputs.append(grpcclient.InferRequestedOutput('IBIS_EOS_ATTR'))
self. max_iter_times = max_iter_times

self. model_name = model_name

class ModelClient:
def __init__(self, client_id=0, server_url="localhost:8111", verbose=False):

self.server_url = server_url

self.client_id = client_id

self.triton_client = grpcclient.InferenceServerClient(url=server_url, verbose=verbose)
self.user_data = UserData()

self.triton_client.start_stream(callback=partial(callback, self.user_data))

def infer(self, request: InferRequest):

metrics = Metrics()
metrics.client_id = self.client_id
metrics.prompt_lens = request.input_lens
metrics.prompt_token_lens = request.input_token_lens
begin_time = time.time()
try:
logger.info("Send a request, request id : {}".format(request.request_id))
self.triton_client.async_stream_infer(model_name=request.model_name,
inputs=request.inputs,
request_id=request.request_id,

MAERRAS 01 (2026-06-05)

IRIERE © LA/ ARBIRAE 214



MindIE
MindIE LLM FF &35

7 RS CIEEIERERIRE

outputs=request.outputs
)
except Exception as e:
raise e
tokens =[]
last_token_time = time.time()
metrics.cost_timestamp_list.append(last_token_time)
decode_full_time =0
for i in range(request.max_iter_times):
(output_tensor, error) = self.user_data.completed_requests.get()
if error is not None:
logger.error(error)
return False, metrics
gen_tokens = output_tensor.as_numpy(‘OUTPUT_IDS')
for token in gen_tokens:
tokens.append(token)
if metrics.first_token_time == 0:
metrics.first_token_time = time.time() - last_token_time
else:
decode_time = time.time() - last_token_time
gen_token_num = output_tensor.as_numpy('IBIS_EOS_ATTR')[1]
single_decode_time = decode_time / gen_token_num
decode_full_time += decode_time
if decode_time > metrics.max_decode_time:
metrics.max_decode_time = single_decode_time
last_token_time = time.time()
metrics.cost_timestamp_list.append(last_token_time)
inferparam = output_tensor.get_response().parameters['triton_final_response']
if(inferparam.bool_param):
logger.info("recieve a eos token, request id : {}".format(request.request_id))
break
metrics.full_time = time.time() - begin_time
metrics.generated_tokens = len(tokens)
if metrics.generated_tokens > 1:
metrics.avg_decode_time = decode_full_time / (metrics.generated_tokens - 1)
logger.info("return from client infer, request id : {}".format(request.request_id))
return True, metrics

example/logger_util.py

import sys

import loguru

import os, time

os.environ['TZ'] = 'UTC'

time.tzset()

def get_logger():
logger = loguru.logger
logger.add("script.log", level="INFO")
return logger

build.sh
#!/bin/bash
set -e
export MINDIE_LLM_HOME_PATH=/usr/local/Ascend/mindie/latest/mindie-llm
export TRITON_HOME_PATH=/opt/tritonserver
if [ -z "$MINDIE_LLM_HOME_PATH" ]; then
echo "env MINDIE_LLM_HOME_PATH is null, please install mindie and source set_env.sh"
exit 1
fi
COMPILE_OPTIONS=""
if [ $(python3 -c 'import torch; print(torch.compiled_with_cxx11_abi())') == "True" ]; then
USE_CXX11_ABI=ON
else
USE_CXX11_ABI=OFF
fi
COMPILE_OPTIONS="${COMPILE_OPTIONS} -DUSE_CXX11_ABI=$USE_CXX11_ABI"
BUILD_TYPE="Release"
TRITON_VERSION="r24.02"
while getopts "dv:p:" opt; do
case ${opt} in
d)
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BUILD_TYPE="Debug"
V)
TRITON_VERSION=$OPTARG

p)
export TRITON_HOME_PATH=$OPTARG

\?)
echo "Invalid option: -$opt" >&2
exit 1

esac
done
echo "Triton version: ${TRITON_VERSION}"
if [ -z "$TRITON_HOME_PATH" ]; then

echo "env TRITON_HOME_PATH is null, please set env or use -p to tell us where triton is installed."

exit 1
fi
echo "Triton install path: ${TRITON_HOME_PATH}"
if [!-d "$TRITON_HOME_PATH" ]; then

echo "$TRITON_HOME_PATH is not a directory! Please check triton install path."

exit 1
fi
rm -rf build && mkdir build && cd build
COMPILE_OPTIONS="${COMPILE_OPTIONS} -DCMAKE_BUILD_TYPE=$BUILD_TYPE"
COMPILE_OPTIONS="${COMPILE_OPTIONS} -DCMAKE_INSTALL_PREFIX:PATH="pwd/install"
COMPILE_OPTIONS="${COMPILE_OPTIONS} -DTRITON_COMMON_REPO_TAG=$TRITON_VERSION"
COMPILE_OPTIONS="${COMPILE_OPTIONS} -DTRITON_BACKEND_REPO_TAG=$TRITON_VERSION"
COMPILE_OPTIONS="${COMPILE_OPTIONS} -DTRITON_CORE_REPO_TAG=$TRITON_VERSION"
COMPILE_OPTIONS="${COMPILE_OPTIONS} -DTRITON_ENABLE_GPU=OFF"
cmake $COMPILE_OPTIONS ..
make install -j$(npoc)

e CMakelLists.txt
# Copyright 2021, NVIDIA CORPORATION & AFFILIATES. All rights reserved.
#

# Redistribution and use in source and binary forms, with or without

# modification, are permitted provided that the following conditions

# are met:

* Redlistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redlistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of NVIDIA CORPORATION nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

ot R R W R R R R

# THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS “AS IS" AND ANY

# EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

# IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

# PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

# CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

# EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
# PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, LOSS OF USE, DATA, OR

# PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
# OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

# (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
# OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
cmake_minimum_required (VERSION 3.17)

project(tutorialmindiebackend LANGUAGES C CXX)

#

# Options

#

# Must include options required for this project as well as any
# projects included in this one by FetchContent.

#

# GPU support is disabled by default because mindie backend
# doesn't use GPUS.
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#
option(TRITON_ENABLE_GPU "Enable GPU support in backend" OFF)
option(TRITON_ENABLE_STATS "Include statistics collections in backend" ON)
set(TRITON_COMMON_REPO_TAG "main" CACHE STRING "Tag for triton-inference-server/common
repo")
set(TRITON_CORE_REPO_TAG "main" CACHE STRING "Tag for triton-inference-server/core repo")
set(TRITON_BACKEND_REPO_TAG "main" CACHE STRING "Tag for triton-inference-server/backend
repo")
if(NOT CMAKE_BUILD_TYPE)
set(CMAKE_BUILD_TYPE Release)
endif()
add_compile_options(-std=c++17)
set(CMAKE_CXX_STANDARD 17)
set(CMAKE_CXX_STANDARD_REQUIRED ON)
set(CMAKE_SKIP_RPATH TRUE)
if (USE_CXX11_ABI)
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -D_GLIBCXX_USE_CXX11_ABI=1")
else()
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -D_GLIBCXX_USE_CXX11_ABI=0")
endif()
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -pipe -fstack-protector-all")
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -Wall -Wextra")
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -Wno-deprecated-copy")
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -fPIC -Wl|,--build-id=none")
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -Wl|,-z,relro,-z,now")
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -pie -fexceptions")
set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -ftrapv -s")
# add_definitions(-D_GLIBCXX_USE_C99=1)
#
# Dependencies
#
# FetchContent requires us to include the transitive closure of all
# repos that we depend on so that we can override the tags.
#
include (FetchContent)
FetchContent_Declare(
repo-common
GIT_REPOSITORY https://github.com/triton-inference-server/common.git
GIT_TAG ${TRITON_COMMON_REPO_TAG}
GIT_SHALLOW ON
)
FetchContent_Declare(
repo-core
GIT_REPOSITORY https://github.com/triton-inference-server/core.git
GIT_TAG ${TRITON_CORE_REPO_TAG}
GIT_SHALLOW ON
)
FetchContent_Declare(
repo-backend
GIT_REPOSITORY https://github.com/triton-inference-server/backend.git
GIT_TAG S$S{TRITON_BACKEND_REPO_TAG}
GIT_SHALLOW ON
)
FetchContent_MakeAvailable(repo-common repo-core repo-backend)
#
# The backend must be built into a shared library. Use an ldscript to
# hide all symbols except for the TRITONBACKEND API.
#
set(ASCEND_DRIVER_DIR /usr/local/Ascend/driver)
LINK_DIRECTORIES(
SENV{TRITON_HOME_PATH}/lib
SENV{MINDIE_LLM_HOME_PATH}/lib
)
INCLUDE_DIRECTORIES(
SENV{MINDIE_LLM_HOME_PATH}/include
SENV{MINDIE_LLM_HOME_PATH}/include/llm_manager
SENV{MINDIE_LLM_HOME_PATH}/include/llm_manager/utils
S{ASCEND_DRIVER_DIR}/kernel/libc_sec/include
SENV{TRITON_HOME_PATH}/include
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)
file(GLOB_RECURSE SOURCE_FILES "${CMAKE_CURRENT_LIST_DIR}/src/*.cc")
add_Llibrary(triton-mindie-backend SHARED ${SOURCE_FILES})
add_library(
TutorialmindieBackend:triton-mindie-backend ALIAS triton-mindie-backend
)
target_include_directories(
triton-mindie-backend
PRIVATE
S{CMAKE_CURRENT_SOURCE_DIR}/src
)
target_compile_features(triton-mindie-backend PRIVATE cxx_std_11)
target_link_libraries(
triton-mindie-backend
PRIVATE
triton-core-serverapi # from repo-core
triton-core-backendapi # from repo-core
triton-core-serverstub # from repo-core
triton-backend-utils  # from repo-backend
mindie_llm_manager # from mindie-lim
)
set_target_properties(
triton-mindie-backend PROPERTIES
OUTPUT_NAME triton_mindie
)
# Install
install(
TARGETS
triton-mindie-backend
DESTINATION SENV{TRITON_HOME_PATH}/backends/mindie
)

7.2 vLLM EF Text Generator O AIERE

7.2.1 BENE

vLLM f&7}

VLLME— M KIESEIRH ST SN ESRUEIERSIIFFRES 2, FH
PageAttentionfz RS LM FE I KeyFIValueAFER, FEIFOESMIERIE
2. Multi-LoRA. IZHHEIEFOSplitFuseERZHEIRIFME . {E— 1 PythonfRERIFHER
KIESEEUHIEIESR, VWMEAES BTSSR ER T T ZRINA,

VLLM fESREEH RS =NE

VLLMIEZE/E R B INEIERIRBA S N FEIZTVLLMIELRRRARNZIE, SIFEKAE

FE. BatchHi#E. RayRHIRRESRIRSESE; TEBREUHFHESFLMEEIMIndIE LLM
2 {HtaYGeneratorTorchZE—IEZ[IIEAMINd ISR S5 —H{TEIE, SCIInEERERE
AR EUEIR IR

VLLMIEZE T EAE BB Text GeneratoriZRIE RS R J9SEHI{L Text Generator
FEYGeneratorTorch2s, 4AMMBIZIZEAISLHINTSRATforward_tensorflsampleRE s>
AIEXFEAMIndIE LLMAVREUEIEFIEETEE
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Worker 2 © DR > o BRI
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swapped
— Cache  Model
Engine  Shard 2
IR A SRR
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2 A= =144 SplitFuse | LoRA ZiEE
VLLMKRZA
0.3.3 [EMindIE [EMindIE - [EMindIE -
LLM LLM LLM
0.4.2 EMindIE [EMindIE [EMindIE | EIMindIE Qwen-VL
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7.2.2 1&HcIR A

7.2.2.1 vLLM 0.3.3 [RAFEEZRIEHEC IR AE
vllm_npu_0.3.3hRAHI B REEEIN T A

—— cover

— vllm
__init__.py
— requirements.txt
— setup.py
— examples
— start_server.sh
— test_offline.py

— test_offline.sh
— install.sh
— vilm_npu
requirements.txt
setup.py
tests
models
__init__.py
test_models.py
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L— sampler
L— test_sa
vllm_npu

— config.py
— core

schedu
— engine

— __init__.py
—— model_exe

— layers

— utils.py

— utils.py
—— worker

I: __init__.py

mpler.py

ler.py

—— __init__.py
— llm_engine.py
— ray_utils.py

cutor

— ascend_model_loader.py
— __init__.py

__init__.py

sampler.py
— models

ascend

__init__.py
mindie_llm_wrapper.py

__init__.py

— npu_adaptor.py

ascend_worker.py

cache_e

ngine.py

__init__.py
model_runner.py

vilm_npu_0.3.3iRAFEFE(EX T core. engine. model_executor. workerfJ/M&E
R, SvllmEEAEZR PR SRR ——XI RO TS IRIERT

& 7-18 SRPUENABENA

(E3ES

&

core

IZIERAFIFF  “num_batched_tokens” BB SEinBMAE,
MindIE/Si%RISEI 5% 50.4. 20RA—21, ELELSCEEIEXZ
TEITEZE.

engine

ZIERER TEDNE, EERN T HRIRVLLMAEZE BT LAEFBIREN
FREERIworkerSmodel_executort&R . 5Ia0: FErayti@REnNAT
FEIETE “num_gpus” 2R “parallel_config.world_size”
fRRraylEHRERa@®; FEE
DEVICE_TO_WORKER_MODULE_MAPE S Birh#i8(ET :
"npu". "vllm_npu.worker.ascend_worker", F{RTESEIworker

BB LAIERfa{E FBascend_worker o
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model_execut | iZIEREBFSMIndIE LLMBBIRIHHESEMEHITIIE, 88F
or MNFER: “layers” #1 “models” . EHe, “layers” tERFE

REBIBIZ/E, M “models” {ERNEZFTTFEEIEFIE, &
“models” &ERF, BET—PER “MindIELImWrapper” f
2, XPMEBTFLHUL MindIE LLMIZHAEY “GeneratorTorch” %
—&0, FMVLLM REEZRIEIREEFIZENEMIndIE LLMARES
AUEENEIRS ), HMEARR—IZOHTEEME,, b, Z2EE
SCHL T 7R TIEA (warmup ) BRERTERE Y EIEURAVIED
=o

[ERTARINT ascend_model_loader.pyXXf4, JofE4EHY
“ModelRunner” NINEERUEM “get_model” Fi%k.

worker ZIERBE T “Worker” 25 “ModelRunner” ZEHhIER5S
%1, f£ascend_worker.pyfImodel_runner.py5
“MindIELImWrapper” XH, fRIREBRIAINNE . Fk. HEG
WIRE I TR REB IEFTE fSUm i T o

ItEoh, (BT REMEZSH “CacheEngine” AY

“_allocate_kv_cache” ¥, MIFRSRIREWISEIIA—H.

HIERE SIS KRBV

FEVLLMEP N S5h5 |EE RIS HEEE, BUNTEE:
B NERIZOZIINEIRR: BERBERNERNER,
iRk s 1224

“model str” -> “EngineArgs()” -> “LLMEngine.from_engine_args()” ->
“LLMEngine.init() ”

EeERE:

“ModelConfig()” : WIRIRET “VLLM_USE_MODELSCOPE” TE, MM
ModelScope hub FEHITRANEEY, FiKE FHIEERENERRZ.

A ITIESE:  “LLMEngine._init_workers()” -> “Worker.init_model()” : TEX—
LB, RENPUIME. DHhNECEMEINMMFE. “Workerload_model()” ->
“ModelRunner.load_model()” ->
“vllm.model_executor.model_loader.get_model() ”

def load_model(self):

# Add an attribute dynamically, not graceful, but useful

self.model_config.mindie_config = {
"backend_type": BackendType.ATB,
"model_id": self.model_config.model,
"rank": self.rank,
"local_rank": self.local_rank,
"world_size": self.parallel_config.world_size,
"npu_device_id": self.local_rank,

}

self. model_runner.load_model()

del self.model_config.mindie_config

gz ClIIE=7bicH

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT 221



MindIE

MindIE LLM FF&3ER

7 RS CIEEIER AR

“ascend_model_loader.get_model()” -> “mindie_llm_wrapper.load_weights()” -
> “mindie_llm.text_generator.adapter.GeneratorTorch(model_config)” , FAMiIndIE
LLMSCIME R hNa0Z4E

def load_weights(self, load_format: Literal["auto", "safetensors", "pt"] = "auto"):

non

"""Load model weights.
Args:

load_format (Literal[auto, safetensors, pt], optional): The format of weights. Defaults to "auto".
Raises:

ValueError: Format not supported.
if load_format not in ["auto", "safetensors", "pt"]:

raise ValueError("load-format support [safetensors, pt]")
self.weight_dtype = torch.get_default_dtype()
torch.set_default_dtype(torch.float32)
# Replacing the deprecated method with GeneratorTorch
self.atb_model = GeneratorTorch(self.mindie_config)
self.sampler = Sampler(self.atb_model)
self.sampler.logits_as_hidden_states = True
torch.set_default_dtype(self.weight_dtype)

H$IR6 BIEAREISLHI:

p2 Y

B “model_loaderget_model()” EREFIRIELCEIERISLAI, NREFESNS
%, IELLSERHL .

SCPRIERER

“LLMEngine.step” -> “worker.execute_model” ->
“model_runner.execute_model” ->
i, HFE “model_runner” BIRAFEETE “prepare_input_tensor” REFBHEF
XTSRRIV EURHI TR

B, EUESStEEAMINdIEERRETHESER.

def forward(

“

mindie_llm_wrapper.foward” -> MindIEfg

self,

input_ids: torch.Tensor,

positions: torch.Tensor,
kv_caches: List[KVCache],
input_metadata: InputMetadata,
lora_requests: List[LoRARequest],

) -> torch.Tensor:

if kv_caches[0][0] is None:

kv_caches, block_tables, slots = self.create_dummy_kv_cache(input_metadata, input_ids)
else:

if input_metadata.is_prompt:

block_tables = torch.tensor([0], dtype=torch.int32, device="npu")
else:
block_tables = input_metadata.block_tables

slots = input_metadata.slot_mapping
if input_metadata.is_prompt:

input_lengths = input_metadata.prompt_lens.to(torch.int32)

max_seq_len = int(input_metadata.prompt_lens.max())

Im_head_indices = (input_metadata.prompt_lens.cumsum(dim=-1) - 1).to(torch.int64)
else:

input_lengths = input_metadata.context_lens

max_seq_len = input_metadata.max_context_len

lm_head_indices = None
adapter_ids = [lora_request.lora_name if lora_request else None for lora_request in lora_requests]
logits = self.atb_model.forward_tensor(

input_ids,

positions,

input_metadata.is_prompt,

kv_caches,

block_tables,

slots,
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input_lengths,
max_seq_len,
lm_head_indices,
adapter_ids=adapter_ids, # batch_size len
)
return logits
def sample(
self,
hidden_states: torch.Tensor,
sampling_metadata: SamplingMetadata,
) -> Optional[SamplerOutput]:
# hidden_states is logits
next_tokens = self.sampler(hidden_states, sampling_metadata)
return next_tokens

----45R
XIRERE

* 7-19 YrifgE
SEAH KEE {ER
Scheduler ~20017 1822 “num_batched_tokens” i+&iZ4g,
Cache Engine ~3017 AEEKV CacheS #4510, RBEEEO.
Worker ~2501F wERiRA—IZOFEEESH, HE

et R BETEHIAE

Model Loader ~501T BHRSget_model®E, METERER,
Model Runner ~30017 EIRECESH, Bifiget_model, &2

profile_rundXIKV CacheB9¥JIRH S,
{EEXLORAS S HUZIETT = o

MindIE LLM ~1501T AERNNEL. EREIIKY Cache. IR, &
Wrapper MBI ES IR iRAIRTIE .
Sampler ~30017 MSamplingMetadataEE2H, EEER

imSampler, BVLLMBEEGELSR,
FEERIREEVLLMEE,

(MR

BRUCZ AN, BB DEDFBEEH, FIaN: config.pyFlutils.pyEXHEEELLRRDSE
IETH BRI ElRR

7.2.2.2 VLLM 0.4.2 jRZsF BEHELEHECIH EE
vllm_npu_0.4.2hRARRIE REEMDIN TR

vllm_npu

|-- _init__.py

|-- attention

| |-- _init__.py

| |-- backends.py
| |-- selector.py
|-- config.py
|-- core
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[-- _init__.py
-- engine
[-- _init__.py

|-- ascend_engine.py
|-- async_ascend_engine.py
-- executor
- _init__.py
- ascend_executor.py
- ascend_ray_executor.py
- ray_utils.py
-- model_executor
-- __init__.py
-- ascend_model_loader.py
-- layers

|
|
|
| |- _init__.py
|
|

|-- ascend_sampler.py
-- models
|-- _init__.py
|-- ascend
|-- _init__.py
|-- mindie_llm_wrapper.py
-- npu_adaptor.py
-- usage
[-- _init__.py
|-- usage_lib.py
-- utils.py
-- worker
|-- _init__.py
|-- ascend_model_runner.py
|-- ascend_worker.py
|-- cache_engine.py

vilm_npu_0.4.2}RAFEE T attention. engine. executor. model_executor.
usage. worker7RMERR, SvLLMESEIEZSEHRIEZIER ——IIROH TR IRERD .

e attentionf&iR:

E5 TVLLMiEZRFAYAttentionBackendZE, X FBIFE FIFHEMINdIE LLMERE
ERAttentioni T EEIELARKY CachefJshapeSE kB S EHITTEN, FEIZE
AR ST RIEZSRYget_atten_backend ERENHTIT 7 #AE e, NESIE
AR BIWE TRETZERFPattention/FimZE .

e enginef&Eik:

ZIERFEES TVLLMS |Zfrom_engine_argsi&#, vLLM 0.4.2iRAH5|ES
BIZER EZHTEAL, FEEPIREETHEEREENNIARE
executor; XEIIANTHHFIMNZIES S, JNENETERBINME TR, 518
£iEFEvIim_npukh T & 7E X AJAscendExecutorflRayAscendExecutor3s4 52
TR REENZRIEE., 55, XEXIMERFEIERNELRSHEES |
LLMEnginef17E2 R HEIE S |22 AsyncLLMENginefiYfrom_engine_argse&E1 5 5l
FTTESEE, SR EREEZERIIBSIER,

e executorf&if:
ZER P EESCI T [0 Nexecutorss, EAAscendExecutorf(]
AscendExecutorAsync B FBE-RIMERIRIZHIF LS EAEE TRIEE,
RayAscendExecutorflRayAscendExecutorAsyncFllFZRrayo L IMEHIREILEFD
S RBEX TSR,
teAh, fEray_utils.pyshXTinitialize_ray_clusteriREH 1T TES, FEERAER
BERInpulitE Fray LixBaNiRBIEInpultEE, EIWEEFHNERIETE.

e model_executorf&if:

- ZRRALFRIGIEMINdIE LLMREHES MR E, HpEElayersiE
HRF0modelstEtR, 3 BIXI R SR IBFIMRELHEIE
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fEmodelstgiker, {RE T MindIELImWrapperzs, FEiZZEFEIIMIndIE LLM
1EftB9GeneratorTorchZG— 2 O TSLALIRIE, FFMVLLMIESEIEZRRIEURE
ZFPIREEMIndIE LLMEFEERVERIEIESH, NMELE—EOARE
BUEIRARSS; BIb, fEHEHITwarmupiR{ERT(#EAEAYfake datatdiSiREthEZ
KehsCil, SCEUCABUN RS
class MindIELImWrapper(nn.Module):

def __init__(self, mindie_model_config, linear_method=None, lora_config=None):
super(MindIELImWrapper, self).__init_ ()

self. mindie_model_config = mindie_model_config
self.rank = mindie_model_config['rank']
self.local_rank = mindie_model_config['local_rank']
self.npu_id = self.local_rank
self.world_size = mindie_model_config['world_size']
self. mindie_model = None
self.sampler = None
def forward(
self,
input_ids: torch.Tensor,
positions: torch.Tensor,
kv_caches: List[KVCache],
attn_metadata: AttentionMetadata,
) -> torch.Tensor:
is_prompt = attn_metadata.num_prefill_tokens > 0

if kv_caches[0][0] is None:
kv_caches, block_tables, slots = self.create_dummy_kv_cache(attn_metadata, input_ids)
else:
if is_prompt:
block_tables = torch.tensor([0], dtype=torch.int32, device="npu")
else:
block_tables = attn_metadata.decode_metadata.block_tables
slots = attn_metadata.slot_mapping
if is_prompt:
input_lengths = attn_metadata.prefill_metadata.seq_lens_tensor.to(torch.int32)
max_seq_len = int(attn_metadata.prefill_metadata.seq_lens_tensor.max())
Im_head_indices = (attn_metadata.prefill_metadata.seq_lens_tensor.cumsum(dim=-1) -
1).to(torch.int64)
else:
input_lengths = attn_metadata.decode_metadata.seq_lens_tensor
max_seq_len = attn_metadata.decode_metadata.max_seq_len
lm_head_indices = None

logits = self. mindie_model.forward_tensor(input_ids, positions, is_prompt, kv_caches,
block_tables, slots,
input_lengths, max_seq_len, Im_head_indices)
return logits
def compute_logits(self, hidden_states: torch.Tensor,
sampling_metadata: SamplingMetadata) -> torch.Tensor:
return hidden_states
def sample(
self,
logits: torch.Tensor,
sampling_metadata: SamplingMetadata,
) -> Optional[SamplerOutput]:
# hidden_states is logits
next_tokens = self.sampler(logits, sampling_metadata)
return next_tokens
def load_weights(self,
model_name_or_path: str,
cache_dir: Optional[str] = None,
load_format: str = "auto",
revision: Optional[str] = None):
if load_format not in ['auto’, 'safetensors', 'pt']:
raise ValueError('load-format support [safetensors, pt]')
self.weight_dtype = torch.get_default_dtype()
torch.set_default_dtype(torch.float32)
self. mindie_model = GeneratorTorch(self.mindie_model_config)
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self.sampler = AscendSampler(self.mindie_model)
torch.set_default_dtype(self.weight_dtype)
# when warmup, create dummy kvcache, block_tables, slot_mapping
def create_dummy_kv_cache(self, attn_metadata, input_ids):
dummy_block_num =1
dummy_block_size = 128
model_runner = self. mindie_model.model_wrapper.model_runner
kv_cache = [
(
torch.empty(
(dummy_block_num, dummy_block_size, model_runner.num_kv_heads,
model_runner.head_size),
dtype=self.weight_dtype,
device="npu",
)
torch.empty(
(dummy_block_num, dummy_block_size, model_runner.num_kv_heads,
model_runner.head_size),
dtype=self.weight_dtype,
device="npu",
)
)
for _ in range(model_runner.num_layers)
1
max_s = max(attn_metadata.prefill_metadata.seq_lens_tensor)
max_need_block = math.ceil(max_s / dummy_block_size)
batch_size = len(attn_metadata.prefill_metadata.seq_lens_tensor)
block_tables = torch.zeros(batch_size, max_need_block, dtype=int, device="npu")
slot = [i for i in range(dummy_block_size)]
slots = []
warm_up_len = len(input_ids)
while warm_up_len > 0:
if warm_up_len > dummy_block_size:
slots.extend(slot)
warm_up_len -= dummy_block_size
else:
slots.extend(slot[:warm_up_len])
warm_up_len =0
slots = torch.tensor(slots, dtype=torch.long, device="npu")
return kv_cache, block_tables, slots

- frlayerstEtkep, fRESLI 7 AscendSamplerss, HiTVLLMEEAELRRIEHE
EMSEECREMIRSZENIHETE, T TAR:
class AscendSampler(nn.Module):

def __init__(self, mindie_model):
super().__init_ ()
self.mindie_model = mindie_model
self.include_gpu_probs_tensor = False
def forward(
self,
logits: torch.Tensor,
sampling_metadata: SamplingMetadata,
) -> Optional[SamplerOutput]:
_, vocab_size = logits.shape
mindie_sampling_data, mindie_sampling_param = self.construct_data(sampling_metadata,
vocab_size)
probs = torch.softmax(logits, dim=-1, dtype=torch.float)
logprobs = torch.log_softmax(logits, dim=-1, dtype=torch.float)
next_tokens = self.mindie_model.sample(
logits,
sampling_data=mindie_sampling_data,
sampling_param=mindie_sampling_param,

)

sample_results, maybe_sampled_tokens_tensor = recover_data(
sampling_metadata=sampling_metadata,
sampled_tokens=next_tokens,
logprobs=logprobs,
include_gpu_probs_tensor=self.include_gpu_probs_tensor,
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if self.include_gpu_probs_tensor:
if maybe_sampled_tokens_tensor is None:
raise RuntimeError("maybe_sampled_tokens_tensor is None")
on_device_tensors = (probs, logprobs, maybe_sampled_tokens_tensor)
else:
on_device_tensors = None
# Get the logprobs query results.
prompt_logprobs, sample_logprobs = _get_logprobs(
logprobs, sampling_metadata, sample_results)
return _build_sampler_output(sample_results,
sampling_metadata,
prompt_logprobs,
sample_logprobs,
on_device_tensors=on_device_tensors)
def construct_data(
self,
sampling_metadata: SamplingMetadata,
vocab_size: int,
) -> Tuple[SamplingData, SamplingParam]:
all_input_tokens: List[List[int]] = []
prompt_tokens: List[List[int]] = []
output_tokens: List[List[int]] = []
top_ks: List[int] = []
temperatures: List[float] = []
top_ps: List[float] =[]
min_ps: List[float] =[]
presence_penalties: List[float] = []
frequency_penalties: List[float] = []
repetition_penalties: List[float] = []
sampling_seeds: List[int] = []
sample_indices: List[int] = []
do_samples: List[bool] =[] # To Do
do_penalties = False
do_top_p_top_k = False
do_min_p = False
greedy_flag = False

if sampling_metadata.seq_groups is None:

raise RuntimeError("sampling_metadata.seq_group is None, no data received.")
for seq_group in sampling_metadata.seq_groups:

do_samples.append(seq_group.do_sample)

seq_ids = seq_group.seq_ids

sampling_params = seq_group.sampling_params

temperature = sampling_params.temperature

p = sampling_params.presence_penalty

f = sampling_params.frequency_penalty

r = sampling_params.repetition_penalty

top_p = sampling_params.top_p

min_p = sampling_params.min_p

is_greedy = sampling_params.sampling_type == SamplingType.GREEDY

seed = sampling_params.seed

if seed is None:

if is_greedy:
seed =0
else:

lo, hi = torch.iinfo(torch.long).min, torch.iinfo(torch.long).max
seed = random.randint(lo, hi)
if is_greedy:
greedy_flag = True
# k should not be greater than the vocab size.
top_k = min(sampling_params.top_k, vocab_size)
top_k = vocab_size if top_k == -1 else top_k
if temperature < _SAMPLING_EPS:
temperature = 1.0
if not do_top_p_top_k and (top_p < 1.0 - _SAMPLING_EPS
or top_k != vocab_size):
do_top_p_top_k = True
if not do_min_p and min_p > _SAMPLING_EPS:
do_min_p = True
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if not do_penalties:
if abs(p) >= _SAMPLING_EPS:
do_penalties = True
elif abs(f) >= _SAMPLING_EPS:
do_penalties = True
elif abs(r - 1.0) >= _SAMPLING_EPS:
do_penalties = True
is_prompt = seq_group.is_prompt
if (seq_group.is_prompt
and sampling_params.prompt_logprobs is not None):
# For tokens in the prompt that we only need to get
# their logprobs
query_len = seq_group.query_len
if query_len is None:
raise RuntimeError("query_len is None")
prefill_len = len(seq_group.prompt_logprob_indices)
temperatures += [temperature] * prefill_len
sampling_seeds += [seed] * prefill_len
top_ps += [top_p] * prefill_len
top_ks += [top_k] * prefill_len
min_ps += [min_p] * prefill_len
presence_penalties += [0] * prefill_len
frequency_penalties += [0] * prefill_len
repetition_penalties += [1] * prefill_len
prompt_tokens.extend([] for _ in range(prefill_len))
output_tokens.extend([] for _ in range(prefill_len))
all_input_tokens.extend([] for _ in range(prefill_len))
if seq_group.do_sample:
sample_lens = len(seq_group.sample_indices)
if sample_lens != len(seq_ids):
raise ValueError("sample_lens != len(seq_ids)")
for seq_id in seq_ids:
seq_data = seq_group.seq_data[seq_id]
prompt_tokens.append(seq_data.prompt_token_ids)
output_tokens.append(seq_data.output_token_ids)
all_input_tokens.append(seq_data.prompt_token_ids + seq_data.output_token_ids)
temperatures += [temperature] * len(seq_ids)
sampling_seeds += [seed] * len(seq_ids)
top_ps += [top_p] * len(seq_ids)
top_ks += [top_k] * len(seq_ids)
min_ps += [min_p] * len(seq_ids)
presence_penalties += [p] * len(seq_ids)
frequency_penalties += [f] * len(seq_ids)
repetition_penalties += [r] * len(seq_ids)
repetition_penalties = np.array(repetition_penalties, dtype=np.float32)
frequency_penalties = np.array(frequency_penalties, dtype=np.float32)
presence_penalties = np.array(presence_penalties, dtype=np.float32)
temperatures = np.array(temperatures, dtype=np.float32)
top_ks = np.array(top_ks, dtype=np.int32)
top_ps = np.array(top_ps, dtype=np.float32)
sampling_seeds = np.array(sampling_seeds)
do_samples = np.array(do_samples)
max_tokens_len = max([len(tokens) for tokens in all_input_tokens], default=0)
padded_all_input_tokens = [
tokens + [vocab_size] * (max_tokens_len - len(tokens))
for tokens in all_input_tokens
1
padded_all_input_tokens = np.array(padded_all_input_tokens, dtype=np.int32)
output_max_len = max([len(tokens) for tokens in output_tokens], default=0)
padded_output_tokens = [
tokens + [vocab_size] * (output_max_len - len(tokens))
for tokens in output_tokens
1
padded_output_tokens = np.array(padded_output_tokens, dtype=np.int32)
all_input_ids_tensor = _to_tensor(
padded_all_input_tokens,
torch.int32
) if padded_all_input_tokens is not None else None
output_ids_tensor = _to_tensor(
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padded_output_tokens,
torch.int32
) if padded_output_tokens is not None else None
mindie_sampling_data = SamplingData(
all_input_ids=all_input_ids_tensor,
output_ids=output_ids_tensor

)
if greedy_flag:
mindie_sampling_param = None
else:
mindie_sampling_param = SamplingParam.from_numpy(
repetition_penalty=repetition_penalties,
frequency_penalty=frequency_penalties,
presence_penalty=presence_penalties,
temperature=temperatures,
top_k=top_ks,
top_p=top_ps,
seed=sampling_seeds,
do_sample=do_samples,
to_tensor=_to_tensor,
)

return (mindie_sampling_data, mindie_sampling_param)

def recover_data(

sampling_metadata: SamplingMetadata,
sampled_tokens: np.ndarray,

logprobs: torch.Tensor,
include_gpu_probs_tensor: bool,

) -> Tuple[SampleResultType, Optional[torch.Tensor]]:

categorized_seq_group_ids: Dict[SamplingType,
List[int]] = {t: []
for t in SamplingType}
categorized_sample_indices = sampling_metadata.categorized_sample_indices
for i, seq_group in enumerate(sampling_metadata.seq_groups):
sampling_params = seq_group.sampling_params
sampling_type = sampling_params.sampling_type
categorized_seq_group_ids[sampling_type].append(i)
sample_results_dict: Dict[int, Tuple[List[int], List[int]]] = {}
sample_metadata = {}
# Create output tensor for sampled token ids.
if include_gpu_probs_tensor:
sampled_token_ids_tensor = torch.empty(logprobs.shape[0],
1
dtype=torch.long,
device=logprobs.device)
else:
sampled_token_ids_tensor = None
for sampling_type in SamplingType:
sample_indices = categorized_sample_indices[sampling_type][:, 0]
num_tokens = len(sample_indices)
if num_tokens == 0:
continue
seq_group_id = categorized_seq_group_ids[sampling_type]
seq_groups = [sampling_metadata.seq_groups[i] for i in seq_group_id]
sample_metadata[sampling_type] = (seq_group_id, seq_groups)
for sampling_type in SamplingType:
if sampling_type not in sample_metadata:
continue
(seq_group_id, seq_groups) = sample_metadata[sampling_type]
if sampling_type in (SamplingType.GREEDY, SamplingType.RANDOM,

SamplingType.RANDOM_SEED):

sample_results = normal_wrap(seq_groups, sampled_tokens)
elif sampling_type == SamplingType.BEAM:
sample_results = beam_wrap(seq_groups, sampled_tokens)
sample_results_dict.update(zip(seq_group_id, sample_results))
sample_results = [
sample_results_dict.get(i, ([1, [1))
for i in range(len(sampling_metadata.seq_groups))
1

return sample_results, sampled_token_ids_tensor
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def normal_wrap(
selected_seq_groups: List[SequenceGroupToSample],
samples: np.ndarray,

samples = samples.tolist()
sample_idx =0
results: SampleResultType =[]
for seq_group in selected_seq_groups:
if not seq_group.do_sample:
results.append(([], [1))
continue
seq_ids = seq_group.seq_ids
num_parent_seqs = len(seq_ids)
parent_ids = list(range(num_parent_seqs))
next_token_ids = [samples[sample_idx]]
results.append((next_token_ids, parent_ids))
sample_idx += num_parent_seqs
return results
548, ZIERPEES TVLLMIEZEAYget_modelF
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from typing import Dict, List
class MultiModalData:
"""Multi modal input for MindIE LLM.
Args:
data_list: List of input data in the format of dict. For example:
[
{"image": url_of_image1},
{"image": url_of_image1},
{"text": input_prompt1},
{"text": input_prompt1}
1

nnn

def __init__(self, data_list: List[Dict[str, str]]):
self.data_list = data_list

b. fEvllm_npu/transformers_utils/mindie_tokenizer.pySX (45| N T

MindIETokenizerskXd#ZMindIE LLMAJEIZLIE .
from typing import List, Optional
from transformers import PreTrainedTokenizer
from vllm.transformers_utils.tokenizer_group.base_tokenizer_group import (
BaseTokenizerGroup)
from vllm.transformers_utils.tokenizer import get_lora_tokenizer, get_lora_tokenizer_async
from vllm.lora.request import LoRARequest
from atb_llm.runner.tokenizer_wrapper import TokenizerWrapper
class MindIETokenizer(BaseTokenizerGroup):
"""A group of tokenizers that can be used for LoRA adapters.
def __init__(self, model_path: str):
self.tokenizer_wrapper = TokenizerWrapper(model_path)
self.tokenizer = self.tokenizer_wrapper.tokenizer
self.lora_tokenizers = None
self.enable_lora = False
def ping(self) -> bool:
"""Check if the tokenizer group is alive.
return True
def get_max_input_len(self,
lora_request: Optional[LoRARequest] = None
) -> Optional[int]:
"""Get the maximum input length for the LoRA request."""
return O
def encode(self,
prompt: str,
request_id: Optional[str] = None,
lora_request: Optional[LoRARequest] = None) -> List[int]:
tokenizer = self.get_lora_tokenizer(lora_request)
return tokenizer.encode (prompt)
async def encode_async(
self,
prompt: str,
request_id: Optional[str] = None,
lora_request: Optional[LoRARequest] = None) -> List[int]:
tokenizer = await self.get_lora_tokenizer_async(lora_request)
return tokenizer.encode(prompt)
def get_lora_tokenizer(
self,
lora_request: Optional[LoRARequest] = None
) -> "PreTrainedTokenizer":
if not lora_request or not self.enable_lora:
return self.tokenizer
if lora_request.lora_int_id not in self.lora_tokenizers:
tokenizer = (get_lora_tokenizer(
lora_request, **self.tokenizer_config) or self.tokenizer)
self.lora_tokenizers.put(lora_request.lora_int_id, tokenizer)
return tokenizer
else:
return self.lora_tokenizers.get(lora_request.lora_int_id)
async def get_lora_tokenizer_async(
self,
lora_request: Optional[LoRARequest] = None
) -> "PreTrainedTokenizer":
if not lora_request or not self.enable_lora:

nnn

nn
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return self.tokenizer

if lora_request.lora_int_id not in self.lora_tokenizers:
tokenizer = (await get_lora_tokenizer_async(

lora_request, **self.tokenizer_config) or self.tokenizer)

self.lora_tokenizers.put(lora_request.lora_int_id, tokenizer)
return tokenizer

else:
return self.lora_tokenizers.get(lora_request.lora_int_id)

fEvllm_npu/entrypoints/lIlm.py {4+ EHE X generatelRiE], SIABIES
HHRAYRIANE -

import torch

from typing import List, Optional, Union

from vllm.lora.request import LoRARequest

from vllm.outputs import RequestOutput

from vllm.sampling_params import SamplingParams

from vllm.transformers_utils.detokenizer import Detokenizer

from vllm_npu.transformers_utils import MindIETokenizer

from vllm_npu.sequence import MultiModalData

def generate(
self,
prompts: Optional[Union[str, List[str]]] = None,
sampling_params: Optional[Union[SamplingParams,
List[SamplingParams]]] = None,
prompt_token_ids: Optional[List[List[int]]] = None,
use_tqdm: bool = True,
lora_request: Optional[LoRARequest] = None,
multi_modal_data_list: Optional[List[MultiModalData]] = None,
) -> List[RequestOutput]:
"""Generates the completions for the input prompts.
Args:
prompts: A list of prompts to generate completions for.
sampling_params: The sampling parameters for text generation. If
None, we use the default sampling parameters.
When it is a single value, it is applied to every prompt.
When it is a list, the list must have the same length as the
prompts and it is paired one by one with the prompt.
prompt_token_ids: A list of token IDs for the prompts. If None, we
use the tokenizer to convert the prompts to token IDs.
use_tqdm: Whether to use tqdm to display the progress bar.
lora_request: LoRA request to use for generation, if any.
multi_modal_data_list: List of Multi modal data. Each element in this list
is organized in the form of List[Dict[str, str]]
Returns:
A list of "RequestOutput’ objects containing the generated
completions in the same order as the input prompts.
if prompts is None and prompt_token_ids is None and multi_modal_data_list is None:
raise ValueError("Either prompts or prompt_token_ids of multi_modal_data must be "
"provided.")
if self.llm_engine.model_config.skip_tokenizer_init \
and prompts is not None:
raise ValueError("prompts must be None if skip_tokenizer_init "
"is True")
if isinstance(prompts, str):
# Convert a single prompt to a list.
prompts = [prompts]
if (prompts is not None and prompt_token_ids is not None
and len(prompts) != len(prompt_token_ids)):
raise ValueError("The lengths of prompts and prompt_token_ids "
"must be the same.")
if multi_modal_data_list and self.llm_engine.tokenizer is None:
self.llm_engine.tokenizer = MindIETokenizer(self.llm_engine.model_config.model)
self.llm_engine.detokenizer = Detokenizer(self.llm_engine.tokenizer)
self.llm_engine.output_processor.detokenizer = self.llm_engine.detokenizer
if prompts is not None:
num_requests = len(prompts)
elif multi_modal_data_list is not None:
num_requests = len(multi_modal_data_list)
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else:
assert prompt_token_ids is not None
num_requests = len(prompt_token_ids)
if sampling_params is None:
# Use default sampling params.
sampling_params = SamplingParams()
elif isinstance(sampling_params,
list) and len(sampling_params) != num_requests:
raise ValueError("The lengths of prompts and sampling_params "
"must be the same.")
# Add requests to the engine.
for i in range(num_requests):
prompt = prompts[i] if prompts is not None else None
token_ids = None if prompt_token_ids is None else prompt_token_ids[
il
if multi_modal_data_list:
token_ids = self.llm_engine.tokenizer.tokenizer_wrapper.tokenize(
multi_modal_data_list[i].data_list).tolist()
# print(token_ids)
self._add_request(
prompt,
sampling_params[i]
if isinstance(sampling_parames, list) else sampling_params,
token_ids,
lora_request=lora_request,
# Get ith image while maintaining the batch dim.
multi_modal_data=None,
)
outputs = self._run_engine(use_tqdm)
for output in outputs:
token_ids = output.outputs[0].token_ids
token_ids_tensor = torch.tensor(token_ids, dtype=torch.int64)
mindie_generated_text = self.llm_engine.tokenizer.tokenizer.decode(token_ids_tensor, False)
output.outputs[0].text = mindie_generated_text
return outputs

d. {&vllm_npu/worker/ascend_model_runner.pyS{4, EEFMVLLMIEZRE
S N\BY_prepare_fake_inputsEig, BFESMIZEREAT

def _prepare_fake_inputs(
sed_len: int, model_config: ModelConfig):
"""Prepare fake inputs for profile run."""
if getattr(model_config.hf_config, "visual", None) is not None:
img_start_id = model_config.hf_config.visual["image_start_id"]
img_end_id = img_start_id + 1
img_patch_id = img_start_id + 2
fake_img_token_ids = [24669, 220, 16, 25, 151857, 120, 121] + \
[img_patch_id] * 254 + [img_end_id, 198]
img_token_nums = len(fake_img_token_ids)
if seq_len < img_token_numes:
raise ValueError(f"The number of max_model_len/max_num_segs is smaller than the
img_token_nums({img_token_nums}) of Qwen-VL.")
prompt_tokens = fake_img_token_ids + \
[0] * (seq_len - img_token_nums)
else:
prompt_tokens = [0] * seq_len
fake_image_input = None
return SequenceData(prompt_tokens), fake_image_input

HE, BRZREERDRICEBEN .

seq_data, fake_multi_modal_input = _prepare_fake_inputs(
seq_len, self.model_config)

e. fEvllm_npu/entrypoints/_init__.pyARif{Tgenerate EREHIEE
from vllm_npu.entrypoints.llm import generate
import vllm.entrypoints.llm as vllm_entry_llm
vllm_entry_lIm.LLM.generate = generate

#Evllm_npu/transformers_utils/__init__.pyH#HITEZEBNSN .

from .mindie_tokenizer import MindIETokenizer
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f. fEvlim_npu/_init__.pyS{4iRINFIERNSAN .
import vllm_npu.transformers_utils
import vllm_npu.entrypoints
import vllm.sequence as v_sequence

v_sequence.MultiModalData = MultiModalData

&a, SEXEMINdIE LLMAYEEEEMHENAILIBE, W0KT7-20F 7R,

7= 7-20 X342 MindIE LLM BYKEEEBMHES RIS E

EEAN KBE YR

MindIELImWrapper ~12017 IHEMindIE-LLMIEEYE FS
#=0O.

AscendSampler.py ~3001T IHEMIndIE-LLMS4bEEE
H.

AscendModelRunner ~17017 [RAEEZE AR 244

ModelRunnerdr 9 §EER
#execute_model,
load_model#0profile_run
RUERS, AEXEERES
ANEDEBRASAN
MindIELImWrapper .

7.2.2.3 BIRRESEMRS

BIRSM
o EZN(MindIELEIER ) P “LERENFIEG" EHAIREFIEGRIRE .
o BN (MIndIEZEER ) F “LEFLRFE" ETHTMCANN. Python
3.10.2. PyTorch 2.1.04EZ2#0Torch_NPU 2.1.03f{4HI% %,
o EZN(MindIELZEIER ) F “WIEYFEMIndIE” EFTHMINdIERIRE,
RRIR
i

B1 Z&Evllm_npu5vilim,
[ ]

1%087.2.2 IEFCiHAA57.2.3 HAIRBEDRNES, SRR I FHRERXI N
BREMFEE, LALLM 0.3 3MRA1941, SIESUG IR LA T EREN .
— cover
— vilm
__init__.py
— requirements.txt
— setup.py
— examples
— start_server.sh
— test_offline.py
— test_offline.sh
— install.sh
— villm_npu
requirements.txt

setup.py
tests
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models
__init__.py
test_models.py
sampler
test_sampler.py
vllm_npu
— config.py
— core

t __init__.py

scheduler.py
—— engine
— __init__.py
— llm_engine.py
— ray_utils.py
— __init__.py
— model_executor
— ascend_model_loader.py
— __init__.py
— layers
__init__.py
sampler.py
—— models
ascend

__init__.py
mindie_llm_wrapper.py

__init__.py
— utils.py
— npu_adaptor.py
— utils.py
—— worker
ascend_worker.py
cache_engine.py
__init__.py
model_runner.py

HitthR AR E FHHRERN I N SRt T eI . BUSepkfE, HAZBRT, HiT

LRI

ikl

IBRITMEIRETE, B %R MM &R =LY .

bash install.sh

HAHITREE, ATBEL TGS ERR =M.
pip show vllm

pip show vllm_npu

ESRMUATEMUET, WIRBBRERI.

Name: vllm

Version: 0.3.3

Summary: A high-throughput and memory-efficient inference and serving engine for LLMs
Home-page: https://github.com/vllm-project/vilm

Author: vLLM Team

Author-email:

License: Apache 2.0

Requires: fastapi, ninja, numpy, outlines, prometheus_client, psutil, pydantic, pynvml, ray,
sentencepiece, transformers, uvicorn

Required-by:

Name: vllm-npu

Version: 0.3.3

Summary: A high-throughput and memory-efficient inference and serving engine for LLMs
Home-page: UNKNOWN

Author: Huawei

Author-email:

License: Apache 2.0

Requires: absl-py, accelerate, attrs, cloudpickle, decorator, numpy, pandas, psutil, ray, scipy, tornado,
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transformers
Required-by:

$E2 HikEvLLMARSS .

LB A4S T AYexamplest& R P FE B SLHIEF T LHEIERY R B demofl
A, B Htest offline.shFstart_serversh, {ERGEWNT:

BEHIE: EEEKtest_offline.shdAdmodel_pathSEISTEEERIREZR, AREIEN
test_offline.pysfidtensor_parallel_size2EISE(ERBAIREL, LAMKtest_offline.py
FHYprompts TSR INEEHIERIprompt S, RRIEITHIZA

bash test_offline.sh

R Bt iistart_servershdhpImode SHUSEREIKIR, FHiRil-tpS
¥, EHIRMFIEEERRH, ABRZETHA, RIaTHGEVLLMARSS .

bash start_server.sh

I3 EPigRfEAcurl. requestsFH N AIRSBIHAXHIEIENK .

ikl

INRFBAEAhttpstMYRIXIBR, FEERBVLLMEIEENNANES, USEF
httpstM¥ifia (IESEBVLLMIAY, REBLUTSH: --ssl-keyfile, --ssl-certfile, --
ssl-ca-certs, --ssl-cert-regs) o

XERImodel_pathFBESHEARSS FEENIMode SEUIRIT— o

curl https://localhost:8004/v1/completions \
-H "Content-Type: application/json" \
-dY

}l

"model": "model_path",
"max_tokens": 1,
"temperature™: 0O,

"top_p": 0.9,
"prompt": "The future of Al is"
TR

7.2.3 BEEHULED

7.2.3.1 vLLM 0.3.3 [RASEEEB

1.

.Jcover

a. ./cover/vllm/_init__.py

""vLLM: a high-throughput and memory-efficient inference engine for LLMs"""
import vllm_npu
from vllm.engine.arg_utils import AsyncEngineArgs, EngineArgs
from vllm.engine.async_llm_engine import AsyncLLMEngine
from vllm.engine.llm_engine import LLMEngine
from vllm.engine.ray_utils import initialize_cluster
from vllm.entrypoints.llm import LLM
from vllm.outputs import CompletionOutput, RequestOutput
from vllm.sampling_params import SamplingParams
__version__="0.3.3"
_all_=[

"LLM",

"SamplingParams",

"RequestOutput",

"CompletionOutput",
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b.

"LLMEngine",
"EngineArgs",
"AsyncLLMEngine",
"AsyncEngineArgs",
"initialize_cluster",

]

.Jcover/requirements.txt

ninja # For faster builds.

psutil

ray ==2.9.3

sentencepiece # Required for LLaMA tokenizer.
numpy

transformers >= 4.38.0 # Required for Gemma.
fastapi

uvicorn[standard]

pydantic >= 2.0 # Required for OpenAl server.
prometheus_client >= 0.18.0

pynvml == 11.5.0

outlines >= 0.0.27

.Jcover/setup.py
import contextlib
import io
import os
import re
import subprocess
import warnings
from pathlib import Path
from typing import List, Set
from packaging.version import parse, Version
import setuptools
import torch
import torch.utils.cpp_extension as torch_cpp_ext
from torch.utils.cpp_extension import BuildExtension, CUDAExtension, CUDA_HOME,
ROCM_HOME
ROOT_DIR = os.path.dirname(__file_ )
# If you are developing the C++ backend of vLLM, consider building vLLM with
# “python setup.py develop® since it will give you incremental builds.
# The downside is that this method is deprecated, see
# https://github.com/pypa/setuptools/issues/917
MAIN_CUDA_VERSION = "12.1"
# Supported NVIDIA GPU architectures.
NVIDIA_SUPPORTED_ARCHS = {"7.0", "7.5", "8.0", "8.6", "8.9", "9.0"}
ROCM_SUPPORTED_ARCHS = {"gfx908", "gfx90a", "gfx942", "gfx1100"}
# SUPPORTED_ARCHS = NVIDIA_SUPPORTED_ARCHS.union(ROCM_SUPPORTED_ARCHS)
def _is_hip() -> bool:
return torch.version.hip is not None
def _is_neuron() -> bool:
torch_neuronx_installed = True
try:
subprocess.run(["neuron-Is"], capture_output=True, check=True)
except (FileNotFoundError, PermissionError):
torch_neuronx_installed = False
return torch_neuronx_installed
def _is_cuda() -> bool:
return (torch.version.cuda is not None) and not _is_neuron()
# Compiler flags.
CXX_FLAGS = ["-g", "-02", "-std=c++17"]
# TODO(woosuk): Should we use -03?
NVCC_FLAGS = ["-02", "-std=c++17"]
if _is_hip():
if ROCM_HOME is None:
raise RuntimeError(
"Cannot find ROCM_HOME. ROCm must be available to build the package."
)
NVCC_FLAGS += ["-DUSE_ROCM"]
NVCC_FLAGS += ["-U__HIP_NO_HALF_CONVERSIONS_ "]
NVCC_FLAGS += ["-U__HIP_NO_HALF_OPERATORS_ "]
if _is_cuda() and CUDA_HOME is None:
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raise RuntimeError(
"Cannot find CUDA_HOME. CUDA must be available to build the package.")
ABI = 1 if torch._C._GLIBCXX_USE_CXX11_ABI else 0
CXX_FLAGS += [f"-D_GLIBCXX_USE_CXX11_ABI={ABI}"]
NVCC_FLAGS += [f"-D_GLIBCXX_USE_CXX11_ABI={ABI}"]
def get_hipcc_rocm_version():
# Run the hipcc --version command
result = subprocess.run(['hipcc', '--version'],
stdout=subprocess.PIPE,
stderr=subprocess.STDOUT,
text=True)
# Check if the command was executed successfully
if result.returncode != 0:
print("Error running 'hipcc --version'')
return None
# Extract the version using a regular expression
match = re.search(r'HIP version: (\S+)', result.stdout)
if match:
# Return the version string
return match.group(1)
else:
print("Could not find HIP version in the output")
return None
def glob(pattern: str):
root = Path(__name__).parent
return [str(p) for p in root.glob(pattern)]
def get_neuronxcc_version():
import sysconfig
site_dir = sysconfig.get_paths()["purelib"]
version_file = os.path.join(site_dir, "neuronxcc", "version",
"_init__.py")
# Check if the command was executed successfully
with open(version_file, "rt") as fp:
content = fp.read()
# Extract the version using a regular expression
match = re.search(r"__version__ = '(\S+)"", content)
if match:
# Return the version string
return match.group(1)
else:
raise RuntimeError("Could not find HIP version in the output")
def get_nvcc_cuda_version(cuda_dir: str) -> Version:
"""Get the CUDA version from nvcc.
Adapted from https://github.com/NVIDIA/apex/blob/
8b7a1ff183741dd8f9b87e7bafd04cfde99cea28/setup.py
nvcc_output = subprocess.check_output([cuda_dir + "/bin/nvcc", "-V"],
universal_newlines=True)
output = nvcc_output.split()
release_idx = output.index("release") + 1
nvcc_cuda_version = parse(output[release_idx].split(",")[0])
return nvcc_cuda_version
def get_pytorch_rocm_arch() -> Set[str]:
"""Get the cross section of Pytorch,and vllm supported gfx arches
ROCM can get the supported gfx architectures in one of two ways
Either through the PYTORCH_ROCM_ARCH env var, or output from
rocm_agent_enumerator.
In either case we can generate a list of supported arch's and
cross reference with VLLM's own ROCM_SUPPORTED_ARCHs.
env_arch_list = os.environ.get("PYTORCH_ROCM_ARCH", None)
# If we don't have PYTORCH_ROCM_ARCH specified pull the list from
rocm_agent_enumerator
if env_arch_list is None:
command = "rocm_agent_enumerator"
env_arch_list = subprocess.check_output([command]).decode('utf-8')\
strip().replace("\n", ";")
arch_source_str = "rocm_agent_enumerator"
else:
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arch_source_str = "PYTORCH_ROCM_ARCH env variable"
# List are separated by ; or space.
pytorch_rocm_arch = set(env_arch_list.replace(" ", ";").split(";"))
# Filter out the invalid architectures and print a warning.
arch_list = pytorch_rocm_arch.intersection(ROCM_SUPPORTED_ARCHS)
# If none of the specified architectures are valid, raise an error.
if not arch_list:
raise RuntimeError(
f"None of the ROCM architectures in {arch_source_str} "
f"({env_arch_list}) is supported. "
f"Supported ROCM architectures are: {ROCM_SUPPORTED_ARCHS}.")
invalid_arch_list = pytorch_rocm_arch - ROCM_SUPPORTED_ARCHS
if invalid_arch_list:
warnings.warn(
f"Unsupported ROCM architectures ({invalid_arch_list}) are "
f"excluded from the {arch_source_str} output "
f"({env_arch_list}). Supported ROCM architectures are: "
f"{ROCM_SUPPORTED_ARCHS}.",
stacklevel=2)
return arch_list

def get_torch_arch_list() -> Set[str]:

# TORCH_CUDA_ARCH_LIST can have one or more architectures,
# e.g. "8.0" or "7.5,8.0,8.6+PTX". Here, the "8.6+PTX" option asks the
# compiler to additionally include PTX code that can be runtime-compiled
# and executed on the 8.6 or newer architectures. While the PTX code will
# not give the best performance on the newer architectures, it provides
# forward compatibility.
env_arch_list = os.environ.get("TORCH_CUDA_ARCH_LIST", None)
if env_arch_list is None:
return set()
# List are separated by ; or space.
torch_arch_list = set(env_arch_list.replace(" ", ";").split(";"))
if not torch_arch_list:
return set()
# Filter out the invalid architectures and print a warning.
valid_archs = NVIDIA_SUPPORTED_ARCHS.union(
{s + "+PTX"
for s in NVIDIA_SUPPORTED_ARCHS?})
arch_list = torch_arch_list.intersection(valid_archs)
# If none of the specified architectures are valid, raise an error.
if not arch_list:
raise RuntimeError(
"None of the CUDA architectures in "'TORCH_CUDA_ARCH_LIST env "
f"variable ({env_arch_list}) is supported. "
f"Supported CUDA architectures are: {valid_archs}.")
invalid_arch_Llist = torch_arch_list - valid_archs
if invalid_arch_list:
warnings.warn(
f"Unsupported CUDA architectures ({invalid_arch_list}) are "
"excluded from the "TORCH_CUDA_ARCH_LIST" env variable "
f"({env_arch_list}). Supported CUDA architectures are: "
f"{valid_archs}.",
stacklevel=2)
return arch_list

if _is_hip():

rocm_arches = get_pytorch_rocm_arch()
NVCC_FLAGS += ["--offload-arch=" + arch for arch in rocm_arches]

else:

# First, check the TORCH_CUDA_ARCH_LIST environment variable.
compute_capabilities = get_torch_arch_list()

if _is_cuda() and not compute_capabilities:

# If TORCH_CUDA_ARCH_LIST is not defined or empty, target all available
# GPUs on the current machine.
device_count = torch.cuda.device_count()
for i in range(device_count):

major, minor = torch.cuda.get_device_capability (i)

if major < 7:

raise RuntimeError(
"GPUs with compute capability below 7.0 are not supported.")
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compute_capabilities.add (f"{major}{minor}")
ext_modules =[]
if _is_cuda():
nvcc_cuda_version = get_nvcc_cuda_version(CUDA_HOME)
if not compute_capabilities:
# If no GPU is specified nor available, add all supported architectures
# based on the NVCC CUDA version.
compute_capabilities = NVIDIA_SUPPORTED_ARCHS.copy()
if nvcc_cuda_version < Version("11.1"):
compute_capabilities.remove("8.6")
if nvcc_cuda_version < Version("11.8"):
compute_capabilities.remove("8.9")
compute_capabilities.remove("9.0")
# Validate the NVCC CUDA version.
if nvcc_cuda_version < Version("11.0"):
raise RuntimeError(
"CUDA 11.0 or higher is required to build the package.")
if (nvcc_cuda_version < Version("11.1")
and any(cc.startswith("8.6") for cc in compute_capabilities)):
raise RuntimeError(
"CUDA 11.1 or higher is required for compute capability 8.6.")
if nvcc_cuda_version < Version("11.8"):
if any(cc.startswith("8.9") for cc in compute_capabilities):
# CUDA 11.8 is required to generate the code targeting compute capability 8.9.
# However, GPUs with compute capability 8.9 can also run the code generated by
# the previous versions of CUDA 11 and targeting compute capability 8.0.
# Therefore, if CUDA 11.8 is not available, we target compute capability 8.0
# instead of 8.9.
warnings.warn(
"CUDA 11.8 or higher is required for compute capability 8.9. "
"Targeting compute capability 8.0 instead.",
stacklevel=2)
compute_capabilities = set(cc for cc in compute_capabilities
if not cc.startswith("8.9"))
compute_capabilities.add("8.0+PTX")
if any(cc.startswith("9.0") for cc in compute_capabilities):
raise RuntimeError(
"CUDA 11.8 or higher is required for compute capability 9.0.")
NVCC_FLAGS_PUNICA = NVCC_FLAGS.copy()
# Add target compute capabilities to NVCC flags.
for capability in compute_capabilities:
num = capability[0] + capability[2]
NVCC_FLAGS += ["-gencode", f"arch=compute_{num},code=sm_{num}"]
if capability.endswith("+PTX"):
NVCC_FLAGS += [
"-gencode", f"arch=compute_{num},code=compute_{num}"
1
if int(capability[0]) >= 8:
NVCC_FLAGS_PUNICA += [
"-gencode", f"arch=compute_{num},code=sm_{num}"
1
if capability.endswith("+PTX"):
NVCC_FLAGS_PUNICA += [
"-gencode", f"arch=compute_{num},code=compute_{num}"

1
# Use NVCC threads to parallelize the build.
if nvcc_cuda_version >= Version("11.2"):
nvcc_threads = int(os.getenv("NVCC_THREADS", 8))
num_threads = min(os.cpu_count(), nvcc_threads)
NVCC_FLAGS += ["--threads", str(num_threads)]
if nvcc_cuda_version >= Version("11.8"):
NVCC_FLAGS += ["-DENABLE_FP8_E5M2"]
# changes for punica kernels
NVCC_FLAGS += torch_cpp_ext. COMMON_NVCC_FLAGS
REMOVE_NVCC_FLAGS = [
'-D__CUDA_NO_HALF_OPERATORS_ ',
'-D__ CUDA_NO_HALF_CONVERSIONS_ ',
'-D__CUDA_NO_BFLOAT16_CONVERSIONS_ ',
'-D__ CUDA_NO_HALF2_OPERATORS_ |,
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]
for flag in REMOVE_NVCC_FLAGS:

with contextlib.suppress(ValueError):
torch_cpp_ext. COMMON_NVCC_FLAGS.remove(flag)
install_punica = bool(int(os.getenv("VLLM_INSTALL_PUNICA_KERNELS", "0")))
device_count = torch.cuda.device_count()
for i in range(device_count):
major, minor = torch.cuda.get_device_capability (i)
if major < 8:
install_punica = False
break
if install_punica:
ext_modules.append(
CUDAExtension(
name="vllm._punica_C",
sources=["csrc/punica/punica_ops.cc"] +
glob("csrc/punica/bgmv/*.cu"),
extra_compile_args={
"cxx": CXX_FLAGS,
"nvec": NVCC_FLAGS_PUNICA,
L
)
elif _is_neuron():
neuronxcc_version = get_neuronxcc_version()
vllm_extension_sources = [

if _is_cuda():
vllm_extension_sources.append("csrc/quantization/awqg/gemm_kernels.cu")
vllm_extension_sources.append(
"csrc/quantization/marlin/marlin_cuda_kernel.cu")
vllm_extension_sources.append("csrc/custom_all_reduce.cu")
# Add MoE kernels.
ext_modules.append(
CUDAExtension(
name="vllm._moe_C",
sources=glob("csrc/moe/*.cu") + glob("csrc/moe/*.cpp"),
extra_compile_args={
"exx": CXX_FLAGS,
"nvcc": NVCC_FLAGS,

by
)
if not _is_neuron():
vllm_extension = CUDAExtension(
name="vllm._C",
sources=vllm_extension_sources,
extra_compile_args={
"exx": CXX_FLAGS,
"nvcc": NVCC_FLAGS,
L
libraries=["cuda"] if _is_cuda() else [],
)

ext_modules.append(vllm_extension)
def get_path(*filepath) -> str:
return os.path.join(ROOT_DIR, *filepath)
def find_version(filepath: str) -> str:
"""Extract version information from the given filepath.
Adapted from https://github.com/ray-project/ray/blob/
0b190ee1160eecad9796bc091e07eaebf4c85b511/python/setup.py
with open(filepath) as fp:
version_match = re.search(r"A__version__ = ['\"]1([A"\"1*)['\"]",
fp.read(), re.M)
if version_match:
return version_match.group(1)
raise RuntimeError("Unable to find version string.")
def get_vllm_version() -> str:
version = find_version(get_path("vllm", "__init__.py"))
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return version
if _is_hip():
# Get the HIP version
hipcc_version = get_hipcc_rocm_version()
if hipcc_version != MAIN_CUDA_VERSION:
rocm_version_str = hipcc_version.replace(".", "")[:3]
version += f"+rocm{rocm_version_str}"
elif _is_neuron():
# Get the Neuron version
neuron_version = str(neuronxcc_version)
if neuron_version '= MAIN_CUDA_VERSION:
neuron_version_str = neuron_version.replace(".", "")[:3]
version += f"+neuron{neuron_version_str}"
else:
cuda_version = str(nvcc_cuda_version)
if cuda_version !'= MAIN_CUDA_VERSION:
cuda_version_str = cuda_version.replace(".", "")[:3]
version += f"+cu{cuda_version_str}"
return version
def read_readme() -> str:
"""Read the README file if present."""
p = get_path("README.md")
if os.path.isfile(p):
return io.open(get_path("README.md"), "r", encoding="utf-8").read()
else:
return
def get_requirements() -> List[str]:
"""Get Python package dependencies from requirements.txt."""
if _is_hip():
with open(get_path("requirements-rocm.txt")) as f:
requirements = f.read().strip().split("\n")
elif _is_neuron():
with open(get_path("requirements-neuron.txt")) as f:
requirements = f.read().strip().split("\n")
else:
with open(get_path("requirements.txt")) as f:
requirements = f.read().strip().split("\n")
return requirements
package_data = {
"vllm": ["py.typed", "model_executor/layers/fused_moe/configs/*.json"]

nn

}
if os.environ.get("VLLM_USE_PRECOMPILED"):
ext_modules = []
package_data["vllm"].append("*.so")
setuptools.setup(
name="vllm",
version=get_vllm_version(),
author="vLLM Team",
license="Apache 2.0",
description=("A high-throughput and memory-efficient inference and "
"serving engine for LLMs"),
long_description=read_readme(),
long_description_content_type="text/markdown",
url="https://github.com/vllm-project/vlim",
project_urls={
"Homepage": "https://github.com/vllm-project/vllm",
"Documentation": "https://vllm.readthedocs.io/en/latest/",
1
classifiers=[
"Programming Language :: Python :: 3.8",
"Programming Language :: Python :: 3.9",
"Programming Language :: Python :: 3.10",
"Programming Language :: Python :: 3.11",
"License :: OSI Approved :: Apache Software License",
"Topic :: Scientific/Engineering :: Artificial Intelligence",
1,
packages=setuptools.find_packages(exclude=("benchmarks", "csrc", "docs",
"examples", "tests")),
python_requires=">=3.8",
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install_requires=get_requirements(),
ext_modules=ext_modules,
cmdclass={"build_ext": BuildExtension} if not _is_neuron() else {},
package_data=package_data,
)

2. ./examples

a. ./examples/start_server.sh
#!/bin/bash
# ATBIMEEFINETE
export ATB_LAYER_INTERNAL_TENSOR_REUSE=1
export ATB_WORKSPACE_MEM_ALLOC_GLOBAL=1
export ATB_OPERATION_EXECUTE_ASYNC=1
export TASK_QUEUE_ENABLE=1
export ATB_CONTENT_NCHW_TO_ND=1
export ATB_CONTEXT_WORKSPACE_RING=1
export HCCL_BUFFSIZE=120
export LCCL_DETERMINISTIC=1
export HCCL_DETERMINISTIC=1
export ATB_OPSRUNNER_KERNEL_CACHE_LOCAL_COUNT=8
export ATB_OPSRUNNER_KERNEL_CACHE_GLOABL_COUNT=16
export ATB_LAUNCH_KERNEL_WITH_TILING=0
export VLLM_NO_USAGE_STATS=1 # close vllm usage messages to avoid errors
python -m vilm.entrypoints.openai.api_server --model=facebook/opt-125m --trust-remote-code
--enforce-eager --worker-use-ray

b. ./examples/test_offline.py
from vllm import LLM, SamplingParams
import json
import argparse
parser = argparse.ArgumentParser()
parser.add_argument('--model_path', type=str, default="facebook/opt-125m")
# input prompts for test
prompts = [
"Hello, my name is",
"The president of the United States is",
"The capital of France is",
"The future of Al is",
]
sampling_params = SamplingParams(max_tokens=512, temperature=0)
args = parser.parse_args()
model_path = args.model_path
llm = LLM(model=model_path,
max_model_len=4096, # max length of prompt
tensor_parallel_size=8, # number of NPUs to be used
max_num_seqs=256, # max batch number
enforce_eager=True, # disable CUDA graph mode
trust_remote_code=True, # If the model is a custom model not yet available in the
HuggingFace transformers library

outputs = llm.generate(prompts, sampling_params)
for i, output in enumerate(outputs):
prompt = output.prompt
generated_text = output.outputs[0].text
print(f"req_num: {if\nPrompt: {prompt!r}\nGenerated text: {generated_text!r}")

c. ./examples/test_offline.sh
#!/bin/bash
# ATBIIERERETE
export ATB_LAYER_INTERNAL_TENSOR_REUSE=1
export ATB_WORKSPACE_MEM_ALLOC_GLOBAL=1
export ATB_OPERATION_EXECUTE_ASYNC=1
export TASK_QUEUE_ENABLE=1
export ATB_CONTENT_NCHW_TO_ND=1
export ATB_CONTEXT_WORKSPACE_RING=1
export HCCL_BUFFSIZE=120
export LCCL_DETERMINISTIC=1
export HCCL_DETERMINISTIC=true
export ATB_OPSRUNNER_KERNEL_CACHE_LOCAL_COUNT=8
export ATB_OPSRUNNER_KERNEL_CACHE_GLOABL_COUNT=16

NiERAS 01 (2026-06-05) IRIERE © LA/ ARBIRAE 243



MindIE
MindIE LLM FF &35

7 RS CIEEIERERIRE

export ATB_LAUNCH_KERNEL_WITH_TILING=0
export VLLM_NO_USAGE_STATS=1 # close vllm usage messages to avoid errors
python3 test_offline.py --model_path facebook/opt-125m

3. ./vllm_npu/tests

a.

Jvllm_npu/tests/models/test_models.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
from typing import Union
import pytest
import torch
from mindie_llm.modeling.backend_type import BackendType
from pytest_mock import MockerFixture
from vllm.config import ModelConfig, ParallelConfig
from vllm.model_executor.input_metadata import InputMetadata
from vllm_npu import DeviceConfig
from vllm_npu.model_executor.models.ascend.mindie_llm_wrapper import MindIELImWrapper
from vllm_npu.worker.ascend_worker import Worker
MODELS = ["Ascend/Mock-Model-42B"]
PARAMS = [
{"rank": 0, "local_rank": 0, "world_size": 1},
{"rank": 1, "local_rank": 1, "world_size": 2},
]
@pytest.mark.parametrize("model", MODELS)
@pytest.mark.parametrize("params", PARAMS)
@pytest.mark.parametrize("dtype", [torch.bfloat16])
def test_load_model(
mocker: MockerFixture, model: str, params: list[dict[str, int]], dtype: Union[str, torch.dtype]
) -> None:
world_size, local_rank, rank = params.get("world_size"), params.get("local_rank"),
params.get("rank")
mock_parallel_config = mocker.MagicMock(spec=ParallelConfig)
mock_parallel_config.world_size = world_size
mock_model_config = mocker.MagicMock(spec=ModelConfig)
mock_model_config.model = model
mock_model_config.dtype = dtype
mock_model_config.load_format = "auto"
mock_model_config.max_context_len_to_capture = 0
worker = Worker(mock_model_config, mock_parallel_config, None, DeviceConfig(),
local_rank, rank, None)
mock_get_model =
mocker.patch("vllm_npu.model_executor.ascend_model_loader.MindIELImWrapper")
worker.load_model()
# Check if the args are correctly passed to backend
mock_get_model.assert_called_once_with(

"backend_type": BackendType.ATB,
"model_id": model,
"rank": rank,
"local_rank": local_rank,
"world_size": world_size,
"npu_device_id": local_rank,
}
) "non

@pytest.mark.parametrize("load_format", ["auto", "safetensors", "pt"])
def test_load_weights(mocker: MockerFixture, load_format: str) -> None:
mocker.patch("torch.get_default_dtype", return_value=torch.float32)
mocker.patch("torch.set_default_dtype")
mock_generator_torch =
mocker.patch("vllm_npu.model_executor.models.ascend.mindie_llm_wrapper.GeneratorTorch")
mock_sampler =
mocker.patch("vllm_npu.model_executor.models.ascend.mindie_llm_wrapper.Sampler")
mindie_llm_wrapper = MindIELImWrapper(mocker.ANY)
# Testing supported formats, raising inside
mindie_llm_wrapper.load_weights(load_format)
# Testing GeneratorTorch and Sampler call counts
mock_generator_torch.assert_called_once()
mock_sampler.assert_called_once()
# Testing unsupported format
try:
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b.

mindie_llm_wrapper.load_weights("unsupported")
except ValueError as e:
if "load-format support [safetensors, pt]" not in str(e):
raise AssertionError("Error message does not match expected text for unsupported
formats") from e
else:
raise AssertionError("Expected a ValueError for unsupported format, but none was raised")
@pytest.mark.parametrize("with_kv_cache", [True, False])
@pytest.mark.parametrize("is_prompt", [True, False])
def test_forward(mocker: MockerFixture, with_kv_cache: bool, is_prompt: bool) -> None:
mocker.patch("torch.get_default_dtype", return_value=torch.float32)
mocker.patch("torch.set_default_dtype")
mocker.patch("vllm_npu.model_executor.models.ascend.mindie_llm_wrapper.GeneratorTorch")
mocker.patch("vllm_npu.model_executor.models.ascend.mindie_llm_wrapper.Sampler")
wrapper = MindIELImWrapper(mocker.ANY)
wrapper.load_weights()
mock_forward_tensor = mocker.patch.object(
wrapper.mindie_model, "forward_tensor", return_value=torch.tensor([[0.1, 0.2, 0.3]])
)
input_ids = torch.tensor([[1, 2, 3]])
positions = torch.tensor([[O, 1, 2]])
kv_caches = [(torch.tensor([0]), torch.tensor([0]))] if with_kv_cache else [(None, None)]
lora_requests = [None]
mock_input_metadata = mocker.MagicMock(spec=InputMetadata)
mock_input_metadata.is_prompt = is_prompt
mock_input_metadata.prompt_lens = torch.tensor([3], dtype=torch.int32)
mock_input_metadata.context_lens = torch.tensor([3], dtype=torch.int32)
mock_input_metadata.max_context_len = 3
mock_input_metadata.block_tables = torch.tensor([[0]], dtype=torch.int32, device="npu")
mock_input_metadata.slot_mapping = torch.tensor([0, 1, 2], dtype=torch.int64)
wrapper.forward(input_ids, positions, kv_caches, mock_input_metadata, lora_requests)
if is_prompt:
expected_lengths = mock_input_metadata.prompt_lens.to(torch.int32)
expected_max_seq_len = int(mock_input_metadata.prompt_lens.max())
expected_lm_head_indices = (mock_input_metadata.prompt_lens.cumsum(dim=-1) -
1).to(torch.int64)
else:
expected_lengths = mock_input_metadata.context_lens
expected_max_seq_len = mock_input_metadata.max_context_len
expected_lm_head_indices = None
if with_kv_cache:
expected_kv_caches = kv_caches
expected_block_tables = mock_input_metadata.block_tables
expected_slots = mock_input_metadata.slot_mapping
else:
_, expected_block_tables, expected_slots =
wrapper.create_dummy_kv_cache(mock_input_metadata, input_ids)
# Hard to compare this object
expected_kv_caches = mockerANY
expected_adapter_ids = [None]
mock_forward_tensor.assert_called_once_with(
input_ids,
positions,
is_prompt,
expected_kv_caches,
expected_block_tables,
expected_slots,
expected_lengths,
expected_max_seq_len,
expected_lm_head_indices,
adapter_ids = expected_adapter_ids,

)

Jvllm_npu/tests/sampler/test_sampler.py

# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
import random

from typing import Union

import numpy as np

import pytest

import torch
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from mindie_llm.text_generator.utils.sampling_metadata import (
DoSampleMetadata,
PenaltyMetadata,
SamplingData,
SamplingParam,
SeedMetadata,
TopKMetadata,
TopPMetadata,
)
from pytest_mock import MockerFixture
from vllm.sampling_params import _SAMPLING_EPS
from vllm.sequence import SamplingParams, SequenceData, SequenceGroupMetadata
from vllm.worker.model_runner import ModelRunner
from vllm_npu.model_executor.layers.sampler import Sampler
torch.npu.set_device("npu")
def _prepare_test(
batch_size: int, is_prompt: bool = True, random_seq_length: bool = False, temprature:
Union[int, float] = 0
) -> tuple[torch.Tensor, Sampler]:
torch.npu.set_device("npu")
sampler = Sampler(None)
model_runner = ModelRunner(None, None, None, None, None)
model_runner.set_block_size(128)
model_runnersliding_window = None
seq_group_metadata_list = []
prompt_lens =[]
for i in range(batch_size):
token_ids = list(range(random.randint(1, 128))) if random_seq_length else [1, 2, 3]
seq_group_metadata_list.append(
SequenceGroupMetadata(
request_id=f"test_{i}",
is_prompt=is_prompt,
seq_data={0: SequenceData(token_ids)},
sampling_params=SamplingParams(temperature=temprature),
block_tables={0: [1]},
)
)
prompt_lens.append(seq_group_metadata_list[-1].seq_data[0].get_len())
sampling_metadata = model_runner._prepare_sample(seq_group_metadata_list, prompt_lens,
prompt_lens)
return sampling_metadata, sampler
@pytest.mark.parametrize("vocab_size", [32000])
@pytest.mark.parametrize("dtype", [torch.bfloat16])
def test_forward(mocker: MockerFixture, vocab_size: int, dtype: torch.dtype):
batch_size = random.randint(1, 256)
sampling_metadata, sampler = _prepare_test(batch_size)
fake_logits = torch.full((batch_size, vocab_size), 1e-1, dtype=dtype)
fake_tokens = np.arange(batch_size)
fake_sample_results = [([i], [0]) for i in range(batch_size)]
deconstructor = sampler.get_sample_data_and_param
reconstructor = sampler.get_sample_results
mock_process = mocker.patch(
"vllm_npu.model_executor.layers.sampler._apply_logits_processors",
return_value=fake_logits
)
mock_atb_model = mocker.patch.object(sampler, "atb_model")
mock_deconstructor = mocker.patch.object(
sampler, "get_sample_data_and_param", side_effect=lambda *args, *kwargs:
deconstructor(*args, **kwargs)
)
mock_backend_sample = mocker.patch.object(mock_atb_model, "sample",
return_value=fake_tokens)
mock_reconstructor = mocker.patch.object(
sampler, "get_sample_results", side_effect=lambda *args, **kwargs: reconstructor(*args,
**kwargs)

mock_logprobs = mocker.patch(
"vllm_npu.model_executor.layers.sampler._get_logprobs", return_value=(mocker.ANY,
mocker.ANY)
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mocker.patch("vllm_npu.model_executor.layers.sampler._build_sampler_output")
sampler.forward(fake_logits, sampling_metadata)
mock_process.assert_called_once_with(fake_logits, sampling_metadata)
mock_deconstructor.assert_called_once_with(sampling_metadata, vocab_size)
mock_backend_sample.assert_called_once_with(fake_logits, mocker.ANY, mocker.ANY)
mock_reconstructor.assert_called_once_with(sampling_metadata, fake_tokens)
mock_logprobs.assert_called_once_with(mocker.ANY, sampling_metadata,
fake_sample_results)
@pytest.mark.parametrize("temperature”, [0, 0.1, 1, 10])
@pytest.mark.parametrize("vocab_size", [32000])
def test_sample_data_and_param(temperature, vocab_size):
batch_size = random.randint(1, 256)
sampling_metadata, sampler = _prepare_test(batch_size, temprature=temperature)
sampling_data, sampling_param = sampler.get_sample_data_and_param(sampling_metadata,
vocab_size)
# Sampling data
if not isinstance(sampling_data, SamplingData):
raise TypeError("The returned object is not an instance of SamplingData.")
if not hasattr(sampling_data, "all_input_ids"):
raise AttributeError("SamplingData does not have the 'all_input_ids' attribute.")
if not hasattr(sampling_data, "output_ids"):
raise AttributeError("SamplingData does not have the 'output_ids' attribute.")
if not isinstance(sampling_data.all_input_ids, torch.Tensor):
raise TypeError("all_input_ids should be a tensor.")
if not isinstance(sampling_data.output_ids, torch.Tensor):
raise TypeError("output_ids should be a tensor.")
if sampling_data.all_input_ids.dtype != torch.int32:
raise ValueError("The dtype of all_input_ids should be int32.")
if sampling_data.output_ids.dtype != torch.int32:
raise ValueError("The dtype of output_ids should be int32.")
# Sampling param
if temperature < _SAMPLING_EPS:
if sampling_param is not None:
raise ValueError("Sampling data should be None in greedy mode.")
else:
if not isinstance(sampling_param, SamplingParam):
raise TypeError("The returned object is not an instance of SamplingParam.")
if not hasattr(sampling_param, "penalty_meta"):
raise AttributeError("SamplingParam does not have the 'penalty_meta' attribute.")
if not hasattr(sampling_param, "temperature"):
raise AttributeError("SamplingParam does not have the 'temperature' attribute.")
if not hasattr(sampling_param, "top_k_meta"):
raise AttributeError("SamplingParam does not have the 'top_k_meta' attribute.")
if not hasattr(sampling_param, "top_p_meta"):
raise AttributeError("SamplingParam does not have the 'top_p_meta' attribute.")
if not hasattr(sampling_param, "seed_meta"):
raise AttributeError("SamplingParam does not have the 'seed_meta' attribute.")
if not hasattr(sampling_param, "do_sample_meta"):
raise AttributeError("SamplingParam does not have the 'do_sample_meta' attribute.")
if not isinstance(sampling_param.penalty_meta, PenaltyMetadata):
raise TypeError("penalty_meta should be an instance of PenaltyMetadata.")
if temperature != 1:
if not isinstance(sampling_param.temperature, torch.Tensor):
raise TypeError("Temperature should be a tensor.")
else:
if sampling_param.temperature is not None:
raise ValueError("Temperature tensors should be None.")
if not isinstance(sampling_param.top_k_meta, TopKMetadata):
raise TypeError("top_k_meta should be an instance of TopKMetadata.")
if not isinstance(sampling_param.top_p_meta, TopPMetadata):
raise TypeError("top_p_meta should be an instance of TopPMetadata.")
if not isinstance(sampling_param.seed_meta, SeedMetadata):
raise TypeError("seed_meta should be an instance of SeedMetadata.")
if not isinstance(sampling_param.do_sample_meta, DoSampleMetadata):
raise TypeError("do_sample_meta should be an instance of DoSampleMetadata.")
def test_sample_results_reconstruction():
batch_size = random.randint(1, 256)
sampling_metadata, sampler = _prepare_test(batch_size)
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samples = np.arange(batch_size)
sample_results = sampler.get_sample_results(sampling_metadata, samples)
expected_sample_results = [([i], [0]) for i in range(batch_size)]
if sample_results != expected_sample_results:
raise ValueError(f"Sample results mismatch: Expected {expected_sample_results}, got
{sample_results}.")
selected_seq_groups = [([0], SamplingParams()), ([1, 2, 3], SamplingParams()), ([4, 5],
SamplingParams())]
samples = np.array([101, 102, 103, 104, 105, 106])
results = sampler.extract_next_tokens_and_parents(selected_seq_groups, samples)
expected_results = [([101], [0]), ([102], [O, 1, 2]), ([105], [0, 11)]
if results != expected_results:
raise ValueError(f"Results mismatch: Expected {expected_results}, got {results}.")
@pytest.mark.parametrize("is_prompt", [True, False])
@pytest.mark.parametrize("vocab_size", [32000])
def test_token_padding(is_prompt, vocab_size):
batch_size = random.randint(1, 256)
sampling_metadata, sampler = _prepare_test(batch_size, is_prompt, True)
sampling_data, _ = sampler.get_sample_data_and_param(sampling_metadata, vocab_size)
# Note that if padding fails, then sampling_data cannot be constructed.
# So we just check some basic shape info here.
if sampling_data.all_input_ids.shape[0] != batch_size:
raise ValueError(
f"Expected all_input_ids to have shape[0] of {batch_size}, but got
{sampling_data.all_input_ids.shape[0]}."
)
if sampling_data.output_ids.shape[0] != batch_size:
raise ValueError(
f"Expected output_ids to have shape[0] of {batch_size}, but got
{sampling_data.output_ids.shape[0]}."
)

4. . /vllm_npu/vllm_npu/core

a.

Jvllm_npu/vllm_npu/core/__init__.py

# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
from vllm_npu.core.scheduler import _schedule

from vllm.core.scheduler import Scheduler

Scheduler._schedule = _schedule

JvUlm_npu/vllm_npu/core/sheduler.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
# Part of codes in this file was copied from project [vVLLM Team][vllm]
import time
from typing import Dict, List, Deque, Optional
from collections import deque
from vllm.core.block_manager import AllocStatus
from vllm.sequence import SequenceGroup, SequenceStatus
from vllm.core.scheduler import logger, SchedulerOutputs
def _schedule(self) -> SchedulerOutputs:
# Blocks that need to be swapped or copied before model execution.
blocks_to_swap_in: Dict[int, int] = {3}
blocks_to_swap_out: Dict[int, int] = {}
blocks_to_copy: Dict[int, List[int]] = {}
# Fix the current time.
now = time.monotonic()
# Join waiting sequences if possible.
if not self.swapped:
ignored_seq_groups: List[SequenceGroup] =[]
scheduled: List[SequenceGroup] = []
# The total number of sequences on the fly, including the
# requests in the generation phase.
num_curr_seqgs = sum(seq_group.get_max_num_running_seqs()
for seq_group in self.running)
num_batched_tokens = 0
curr_loras = set(
seq_group.lora_int_id
for seq_group in self.running) if self.lora_enabled else None
# Optimization: We do not sort the waiting queue since the preempted
# sequence groups are added to the front and the new sequence groups
# are added to the back.
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leftover_waiting_sequences = deque()
while self.waiting:
seq_group = self.waiting[0]
waiting_seqs = seq_group.get_seqs(
status=SequenceStatus.WAITING)
assert len(waiting_seqgs) == 1, (
"Waiting sequence group should have only one prompt "
"sequence.")
num_prompt_tokens = waiting_seqs[0].get_len()
if num_prompt_tokens > self.prompt_limit:
logger.warning(
f"Input prompt ({num_prompt_tokens} tokens) is too long"
f" and exceeds limit of {self.prompt_limit}")
for seq in waiting_seqs:
seq.status = SequenceStatus.FINISHED_IGNORED
ignored_seq_groups.append(seq_group)
self.waiting.popleft()
continue
# If the sequence group cannot be allocated, stop.
can_allocate = self.block_manager.can_allocate(seq_group)
if can_allocate == AllocStatus.LATER:
break
elif can_allocate == AllocStatus.NEVER:
logger.warning(
f"Input prompt ({num_prompt_tokens} tokens) is too long"
f" and exceeds the capacity of block_manager")
for seq in waiting_seqs:
seq.status = SequenceStatus.FINISHED_IGNORED
ignored_seq_groups.append(seq_group)
self.waiting.popleft()
continue
lora_int_id = 0
if self.lora_enabled:
lora_int_id = seq_group.lora_int_id
if lora_int_id > 0 and lora_int_id not in curr_loras and len(
curr_loras) >= self.lora_config.max_loras:
# We don't have a space for another LoRA, so
# we ignore this request for now.
leftover_waiting_sequences.appendleft(seq_group)
self.waiting.popleft()
continue
# If the number of batched tokens exceeds the limit, stop.
if (num_batched_tokens + num_prompt_tokens >
self.scheduler_config.max_num_batched_tokens):
break
# The total number of sequences in the RUNNING state should not
# exceed the maximum number of sequences.
num_new_seqs = seq_group.get_max_num_running_seqs()
if (num_curr_segs + num_new_seqs >
self.scheduler_config.max_num_seqs):
break
if lora_int_id > 0O:
curr_loras.add(lora_int_id)
self.waiting.popleft()
self._allocate(seq_group)
self.running.append(seq_group)
num_batched_tokens += num_prompt_tokens
num_curr_seqgs += num_new_seqs
scheduled.append(seq_group)
self.waiting.extendleft(leftover_waiting_sequences)
if scheduled or ignored_seq_groups:
scheduler_outputs = SchedulerOutputs(
scheduled_seq_groups=scheduled,
prompt_run=True,
num_batched_tokens=num_batched_tokens,
blocks_to_swap_in=blocks_to_swap_in,
blocks_to_swap_out=blocks_to_swap_out,
blocks_to_copy=blocks_to_copy,
ignored_seq_groups=ignored_seq_groups,
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)
return scheduler_outputs
# NOTE(woosuk): Preemption happens only when there is no available slot
# to keep all the sequence groups in the RUNNING state.
# In this case, the policy is responsible for deciding which sequence
# groups to preempt.
self.running = self.policy.sort_by_priority(now, self.running)
# Reserve new token slots for the running sequence groups.
running: Deque[SequenceGroup] = deque()
preempted: List[SequenceGroup] =[]
while self.running:
seq_group = self.running.popleft()
while not self.block_manager.can_append_slot(seq_group):
if self.running:
# Preempt the lowest-priority sequence groups.
victim_seq_group = self.running.pop()
self._preempt(victim_seq_group, blocks_to_swap_out)
preempted.append (victim_seq_group)
else:
# No other sequence groups can be preempted.
# Preempt the current sequence group.
self._preempt(seq_group, blocks_to_swap_out)
preempted.append(seq_group)
break
else:
# Append new slots to the sequence group.
self._append_slot(seq_group, blocks_to_copy)
running.append(seq_group)
self.running = running
# Swap in the sequence groups in the SWAPPED state if possible.
self.swapped = self.policy.sort_by_priority(now, self.swapped)
if not preempted:
num_curr_seqgs = sum(seq_group.get_max_num_running_seqs()
for seq_group in self.running)
curr_loras = set(
seq_group.lora_int_id
for seq_group in self.running) if self.lora_enabled else None
leftover_swapped = deque()
while self.swapped:
seq_group = self.swapped[0]
lora_int_id = 0
if self.lora_enabled:
lora_int_id = seq_group.lora_int_id
if lora_int_id > 0 and lora_int_id not in curr_loras and len(
curr_loras) >= self.lora_config.max_loras:
# We don't have a space for another LoRA, so
# we ignore this request for now.
leftover_swapped.appendleft(seq_group)
self.swapped.popleft()
continue
# If the sequence group cannot be swapped in, stop.
if not self.block_manager.can_swap_in(seq_group):
break
# The total number of sequences in the RUNNING state should not
# exceed the maximum number of sequences.
num_new_seqs = seq_group.get_max_num_running_seqs()
if (num_curr_segs + num_new_seqs >
self.scheduler_config.max_num_seqs):
break
if lora_int_id > 0O:
curr_loras.add(lora_int_id)
self.swapped.popleft()
self._swap_in(seq_group, blocks_to_swap_in)
self._append_slot(seq_group, blocks_to_copy)
num_curr_seqs += num_new_seqs
self.running.append(seq_group)
self.swapped.extendleft(leftover_swapped)
# Each sequence in the generation phase only takes one token slot.
# Therefore, the number of batched tokens is equal to the number of
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# sequences in the RUNNING state.

num_batched_tokens = sum(
seq_group.num_seqs(status=SequenceStatus.RUNNING)
for seq_group in self.running)

scheduler_outputs = SchedulerOutputs(
scheduled_seq_groups=self.running,
prompt_run=False,
num_batched_tokens=num_batched_tokens,
blocks_to_swap_in=blocks_to_swap_in,
blocks_to_swap_out=blocks_to_swap_out,
blocks_to_copy=blocks_to_copy,
ignored_seq_groups=[],

)

return scheduler_outputs
5. . Nlm_npu/vllm_npu/engine

a. ./vllm_npu/vllm_npu/engine/__init__.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
from vllm_npu.config import DeviceConfig
from vllm_npu.utils import get_ip
from vllm_npu.engine.llm_engine import DEVICE_TO_WORKER_MODULE_MAP
from vllm_npu.engine.ray_utils import initialize_cluster
from vllm.engine import arg_utils, llm_engine, ray_utils
arg_utils.DeviceConfig = DeviceConfig
llm_engine.DEVICE_TO_WORKER_MODULE_MAP = DEVICE_TO_WORKER_MODULE_MAP
llm_engine.get_ip = get_ip
llm_engine.initialize_cluster = initialize_cluster
ray_utils.get_ip = get_ip
ray_utils.initialize_cluster = initialize_cluster

b. ./vllm_npu/vllm_npu/engine/llm_engine.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
DEVICE_TO_WORKER_MODULE_MAP = {
"cuda": "vllm.worker.worker",
"neuron": "vllm.worker.neuron_worker",
"npu": "vllm_npu.worker.ascend_worker",

}

c. ./vllm_npu/vllm_npu/engine/ray_utils.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
# Part of codes in this file was copied from project [vVLLM Team][vllm]
from typing import Optional, Tuple, TYPE_CHECKING
from vllm.config import ParallelConfig
from vllm.utils import is_hip
from vllm.logger import init_logger
logger = init_logger(__name_)
try:
import ray
except ImportError as e:
logger.warning(f"Failed to import Ray with {e!r}. "
"For distributed inference, please install Ray with "
"“pip install ray™.")
ray = None
if TYPE_CHECKING:
from ray.util.placement_group import PlacementGroup
def initialize_cluster(
parallel_config: ParallelConfig,
engine_use_ray: bool = False,
ray_address: Optional[str] = None,
) -> Optional["PlacementGroup"]:
"""Initialize the distributed cluster probably with Ray.
Args:
parallel_config: The configurations for parallel execution.
engine_use_ray: Whether to use Ray for async engine.
ray_address: The address of the Ray cluster. If None, uses
the default Ray cluster address.
Returns:
An optional "PlacementGroup’. It includes the specification
of the resources for each distributed worker. None if Ray is
not used.
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if parallel_config.worker_use_ray or engine_use_ray:
if ray is None:
raise ImportError(
"Ray is not installed. Please install Ray to use distributed "
"serving.")
# Connect to a ray cluster.
if is_hip():
ray.init(address=ray_address,
ignore_reinit_error=True,
num_gpus=parallel_config.world_size)
else:
"""start adapt"""
ray.init(address=ray_address, ignore_reinit_error=True,
num_gpus=parallel_config.world_size)
end adapt"""
if not parallel_config.worker_use_ray:
assert parallel_config.world_size == 1, (
"Ray is required if parallel_config.world_size > 1.")
return None
# Create placement group for worker processes
current_placement_group = ray.util.get_current_placement_group()
if current_placement_group:
# We are in a placement group
bundles = current_placement_group.bundle_specs
# Verify that we can use the placement group.
gpu_bundles =0
for bundle in bundles:
bundle_gpus = bundle.get("GPU", 0)
if bundle_gpus > 1:
raise ValueError(
"Placement group bundle cannot have more than 1 GPU.")
if bundle_gpus:
gpu_bundles += 1
if parallel_config.world_size > gpu_bundles:
raise ValueError(
"The number of required GPUs exceeds the total number of "
"available GPUs in the placement group.")

nnn

else:
num_gpus_in_cluster = ray.cluster_resources().get("GPU", 0)
if parallel_config.world_size > num_gpus_in_cluster:
raise ValueError(
"The number of required GPUs exceeds the total number of "
"available GPUs in the cluster.")
# Create a new placement group
placement_group_specs = ([{"GPU": 1}] * parallel_config.world_size)
current_placement_group = ray.util.placement_group(
placement_group_specs)
# Wait until PG is ready - this will block until all
# requested resources are available, and will timeout
# if they cannot be provisioned.
ray.get(current_placement_group.ready(), timeout=1800)
return current_placement_group

6. ./vllm_npu/vllm_npu/model_executor

a. . /vllm_npu/vllm_npu/model_executor/ascend_model_loader.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
# Part of code in this file was copied from project [VLLM Team][vllm]
""Utilities for selecting and loading models."""
import contextlib
import torch
import torch.nn as nn
from vllm.config import DeviceConfig, ModelConfig
from vllm.logger import init_logger
from vllm.model_executor.weight_utils import initialize_dummy_weights
from vllm_npu.model_executor.models.ascend.mindie_llm_wrapper import MindIELImWrapper
logger = init_logger(__name_)
@contextlib.contextmanager
def _set_default_torch_dtype(dtype: torch.dtype):
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"""Sets the default torch dtype to the given dtype.
old_dtype = torch.get_default_dtype()
torch.set_default_dtype(dtype)
yield
torch.set_default_dtype(old_dtype)
def get_model(
model_config: ModelConfig,
device_config: DeviceConfig,
**kwargs,
) -> nn.Module:
"""Get model with MindIELImWrapper
Args:
model_config (ModelConfig): Model configs.
device_config (DeviceConfig): Device configs.
mindie_model_config (dict[str, Any]): MindIE configs.
Raises:
ValueError: LoRA not supported.
Returns:
nn.Module: Model.
if kwargs.get("lora_config"):
logger.info(
"Using LoRA(s) with MindIE backend:\n"
"Please make sure your '--lora-modules' matches with your 'lora_adapter.json' in the
model directory!\n"
"Current config for LoRA(s): %s",
kwargs.get("lora_config"),

)
with _set_default_torch_dtype(model_config.dtype):
with torch.device(device_config.device):
model = MindIELImWrapper(model_config.mindie_config)
if model_config.load_format == "dummy":
initialize_dummy_weights(model)
else:
model.load_weights(model_config.load_format)
model = model.npu()
model = model.eval()
# For compatibility, move the config to the first hierarchy
model.config = model.mindie_model.model_wrapper.model_runner.config
return model

Jvllm_npu/vllm_npu/model_executor/utils.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
import importlib
import torch
from vllm.config import DeviceConfig, ModelConfig
DEVICE_TO_MODEL_LOADER_MAP = {
"cuda": "vllm.model_executor.model_loader",
"neuron": "vllm.model_executor.neuron_model_loader",
"npu": "vllm_npu.model_executor.ascend_model_loader",
}
def get_model(model_config: ModelConfig, device_config: DeviceConfig, **kwargs) ->
torch.nn.Module:
model_loader_module = DEVICE_TO_MODEL_LOADER_MAP[device_config.device_type]
imported_model_loader = importlib.import_module(f"{model_loader_module}")
get_model_fn = imported_model_loader.get_model
return get_model_fn(model_config, device_config, **kwargs)

Jvllm_npu/vllm_npu/model_executor/__init__.py

# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.

import vllm_npu.model_executor.ascend_model_loader

import vllm_npu.model_executor.models.ascend.mindie_llm_wrapper

from vllm_npu.model_executor.utils import DEVICE_TO_MODEL_LOADER_MAP, get_model
from vllm.model_executor import utils

from vllm import model_executor

model_executor.get_model = get_model

utils.DEVICE_TO_MODEL_LOADER_MAP = DEVICE_TO_MODEL_LOADER_MAP

Jvllm_npu/vllm_npu/model_executor/layers/__init__.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
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Jvllm_npu/vllm_npu/model_executor/layers/sampler.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
# Part of codes in this file was copied from project [vLLM Team][vllm]
"""A layer that samples the next tokens from the model's outputs."""
from random import randint
from typing import Dict, List, Optional, Tuple
import numpy as np
import torch
import torch.nn as nn
from mindie_llm.text_generator.adapter.generator_torch import GeneratorTorch
from mindie_llm.text_generator.utils.sampling_metadata import SamplingData, SamplingParam
from vllm.model_executor.layers.sampler import _apply_logits_processors,
_build_sampler_output, _get_logprobs
from vllm.model_executor.sampling_metadata import SamplingMetadata
from vllm.sampling_params import SamplingParams, SamplingType
from vllm.sequence import SamplerOutput
_SAMPLING_EPS = 1e-5
def _to_tensor(data, dtype=None):
if dtype:
return torch.tensor(data, dtype=dtype, device=torch.device("npu"))
else:
return torch.tensor(data, device=torch.device("npu"))
class Sampler(nn.Module):
"""Adapts the vLLM sample function to the backend sample function in MindIE."""
def __init__(self, atb_model: GeneratorTorch) -> None:
super().__init_ ()
self.atb_model = atb_model
def forward(self, logits: torch.Tensor, sampling_metadata: SamplingMetadata) ->
Optional[SamplerOutput]:
_, vocab_size = logits.shape
if not sampling_metadata.perform_sampling:
return None
# Apply logits processors (if any).
logits = _apply_logits_processors(logits, sampling_metadata)
sampling_data, sampling_param = self.get_sample_data_and_param(sampling_metadata,
vocab_size)
logprobs = torch.log_softmax(logits, dim=-1, dtype=torch.float)
next_tokens = self.atb_model.sample(logits, sampling_data, sampling_param)
# Sample the next tokens.
sample_results = self.get_sample_results(sampling_metadata, next_tokens)
# Get the logprobs query results.
prompt_logprobs, sample_logprobs = _get_logprobs(logprobs, sampling_metadata,
sample_results)
return _build_sampler_output(sample_results, sampling_metadata, prompt_logprobs,
sample_logprobs)
def get_sample_data_and_param(
self,
sampling_metadata: "SamplingMetadata",
vocab_size: int,
) -> tuple[SamplingData, SamplingParam]:
"""Get sample data and parameter from sampling metadata.
Args:
sampling_metadata (SamplingMetadata): Sampling metadata.
vocab_size (int): Vocabulary size.
Returns:
tuple[SamplingData, SamplingParam]: Sample data and parameter.
all_input_tokens: List[List[int]] = []
prompt_tokens: List[List[int]] = []
output_tokens: List[List[int]] = []
top_ks: List[int] = []
temperatures: List[float] = []
top_ps: List[float] =[]
min_ps: List[float] = []
presence_penalties: List[float] = []
frequency_penalties: List[float] = []
repetition_penalties: List[float] = []
seeds: List[int] = []
do_penalties = False
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do_top_p_top_k = False
do_min_p = False
for i, seq_group in enumerate(sampling_metadata.seq_groups):
seq_ids, sampling_params = seq_group
temperature = sampling_params.temperature
p = sampling_params.presence_penalty
f = sampling_params.frequency_penalty
r = sampling_params.repetition_penalty
top_p = sampling_params.top_p
min_p = sampling_params.min_p
# k should not be greater than the vocab size.
top_k = min(sampling_params.top_k, vocab_size)
top_k = vocab_size if top_k == -1 else top_k
is_greedy = sampling_params.sampling_type == SamplingType.GREEDY
seed = sampling_params.seed or (
0 if is_greedy else randint(torch.iinfo(torch.long).min, torch.iinfo(torch.long).max)
)
if temperature < _SAMPLING_EPS:
# NOTE: Zero temperature means deterministic sampling
# (i.e., greedy sampling or beam search).
# Set the temperature to 1 to avoid division by zero.
temperature = 1.0
if not do_top_p_top_k and (top_p < 1.0 - _SAMPLING_EPS or top_k != vocab_size):
do_top_p_top_k = True
if not do_min_p and min_p > _SAMPLING_EPS:
do_min_p = True
if not do_penalties and any(
[abs(p) >= _SAMPLING_EPS, abs(f) >= _SAMPLING_EPS, abs(r - 1.0) >=
_SAMPLING_EPS]
):
do_penalties = True
if i < sampling_metadata.num_prompts and sampling_params.prompt_logprobs is not
None:
# For tokens in the prompt that we only need to get their logprobs
prompt_len = sampling_metadata.prompt_lens[i]
temperatures += [temperature] * (prompt_len - 1)
seeds += [seed] * (prompt_len - 1)
top_ps += [top_p] * (prompt_len - 1)
top_ks += [top_k] * (prompt_len - 1)
min_ps += [min_p] * (prompt_len - 1)
presence_penalties += [0] * (prompt_len - 1)
frequency_penalties += [0] * (prompt_len - 1)
repetition_penalties += [1] * (prompt_len - 1)
prompt_tokens.extend([] for _ in range(prompt_len - 1))
output_tokens.extend([] for _ in range(prompt_len - 1))
all_input_tokens.extend([] for _ in range(prompt_len - 1))
for seq_id in seq_ids:
seq_data = sampling_metadata.seq_data[seq_id]
prompt_tokens.append(seq_data.prompt_token_ids)
output_tokens.append(seq_data.output_token_ids)
all_input_tokens.append(seq_data.prompt_token_ids + seq_data.output_token_ids)
temperatures += [temperature] * len(seq_ids)
top_ps += [top_p] * len(seq_ids)
top_ks += [top_k] * len(seq_ids)
min_ps += [min_p] * len(seq_ids)
presence_penalties += [p] * len(seq_ids)
frequency_penalties += [f] * len(seq_ids)
repetition_penalties += [r] * len(seq_ids)
max_tokens_len = max([len(tokens) for tokens in all_input_tokens], default=0)
padded_all_input_tokens = [
tokens + [vocab_size] * (max_tokens_len - len(tokens))
for tokens in all_input_tokens
1
output_max_len = max([len(tokens) for tokens in output_tokens], default=0)
padded_output_tokens = [tokens + [vocab_size] * (output_max_len - len(tokens)) for
tokens in output_tokens]
# To use from_numpy or not to, this is a question.
# Convert to tensor if not None
all_input_ids = padded_all_input_tokens and _to_tensor(padded_all_input_tokens,
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torch.int32)
output_ids = padded_output_tokens and _to_tensor(padded_output_tokens, torch.int32)
sampling_data = SamplingData(all_input_ids=all_input_ids, output_ids=output_ids)
repetition_penalties = np.array(repetition_penalties, dtype=np.float32)
frequency_penalties = np.array(frequency_penalties, dtype=np.float32)
presence_penalties = np.array(presence_penalties, dtype=np.float32)
temperatures = np.array(temperatures, dtype=np.float32)
top_ks = np.array(top_ks, dtype=np.int32)
top_ps = np.array(top_ps, dtype=np.float32)
seeds = np.array(seeds, dtype=np.int32)
do_sample = np.array([True])
# Temporary solution, need to find out a better way to deal with this
if is_greedy:

sampling_param = None
else:

sampling_param = SamplingParam.from_numpy/(

repetition_penalty=repetition_penalties,
frequency_penalty=frequency_penalties,
presence_penalty=presence_penalties,
temperature=temperatures,
top_k=top_ks,

top_p=top_ps,

seed=seeds,

do_sample=do_sample,
to_tensor=_to_tensor,

)
return sampling_data, sampling_param

def get_sample_results(
self,
sampling_metadata: SamplingMetadata,
samples: np.array,
) -> List[Tuple[List[int], List[int]]]:
"""Reconstructs the sample results from the backend samples.
Args:
sampling_metadata (SamplingMetadata): Sampling metadata.
samples (np.array): Backend samples.
Raises:

ValueError: Beam search not supported temporarily.
Returns:

List[Tuple[List[int], List[int]]]: Sample results.
categorized_seq_group_ids = {t: [] for t in SamplingType}
categorized_sample_indices = sampling_metadata.categorized_sample_indices
for i, seq_group in enumerate(sampling_metadata.seq_groups):

_, sampling_params = seq_group

sampling_type = sampling_params.sampling_type

categorized_seq_group_ids[sampling_type].append (i)

sample_results_dict: Dict[int, Tuple[List[int], List[int]]] = {}
sample_metadata = {}
# Counterintiutively, having two loops here is actually faster.
# The first loop can run without waiting on GPU<->CPU sync.
for sampling_type in SamplingType:

if len(categorized_sample_indices[sampling_type]) == O:

continue

seq_group_ids = categorized_seq_group_ids[sampling_type]

seq_groups = [sampling_metadata.seq_groups[i] for i in seq_group_ids]

sample_metadata[sampling_type] = (seq_group_ids, seq_groups)
for sampling_type in SamplingType:
if sampling_type not in sample_metadata:
continue
seq_group_ids, seq_groups = sample_metadata[sampling_type]
if sampling_type in (SamplingType.GREEDY, SamplingType.RANDOM,
SamplingType.RANDOM_SEED):
sample_results = self.extract_next_tokens_and_parents(seq_groups, samples)
elif sampling_type == SamplingType.BEAM:
raise ValueError(f"Unsupported sampling type: beam search.")
sample_results_dict.update(zip(seq_group_ids, sample_results))
sample_results = [sample_results_dict.get(i) for i in
range(len(sampling_metadata.seq_groups))]
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return sample_results
def extract_next_tokens_and_parents(
self,
selected_seq_groups: List[Tuple[List[int], SamplingParams]],
samples: np.array,
) -> List[Tuple[List[int], List[int]]]:
samples = samples.tolist()
sample_idx =0
results = []
for seq_group in selected_seq_groups:
seq_ids, _ = seq_group
num_parent_seqs = len(seq_ids)
parent_ids = list(range(num_parent_seqs))
next_token_ids = [samples[sample_idx]]
results.append((next_token_ids, parent_ids))
sample_idx += num_parent_seqs
return results

f. . /vllm_npu/vllm_npu/model_executor/models/ascend/__init__.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.

g. ./vllm_npu/vllm_npu/model_executor/models/ascend/

mindie_llm_wrapper.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
import math
from typing import List, Literal, Optional
import torch
from mindie_llm.text_generator.adapter.generator_torch import GeneratorTorch
from torch import nn
from vllm.lora.request import LoRARequest
from vllm.model_executor import SamplingMetadata
from vllm.model_executor.input_metadata import InputMetadata
from vllm.sequence import SamplerOutput
from vllm.worker.cache_engine import KVCache
from vllm_npu.model_executor.layers.sampler import Sampler
DEVICE_TYPE = "npu"
DEFAULT_FORMAT = "auto"
class MindIELImWrapper(nn.Module):
def __init__(self, mindie_config):
super(MindIELImWrapper, self).__init_ ()
self.mindie_config = mindie_config
self.mindie_model = None
self.sampler = None
def forward(
self,
input_ids: torch.Tensor,
positions: torch.Tensor,
kv_caches: List[KVCache],
input_metadata: InputMetadata,
lora_requests: List[LoRARequest],
) -> torch.Tensor:
if kv_caches[0][0] is None:
kv_caches, block_tables, slots = self.create_dummy_kv_cache(input_metadata, input_ids)
else:
if input_metadata.is_prompt:
block_tables = torch.tensor([0], dtype=torch.int32, device="npu")
else:
block_tables = input_metadata.block_tables
slots = input_metadata.slot_mapping
if input_metadata.is_prompt:
input_lengths = input_metadata.prompt_lens.to(torch.int32)
max_seq_len = int(input_metadata.prompt_lens.max())
Im_head_indices = (input_metadata.prompt_lens.cumsum(dim=-1) - 1).to(torch.int64)
else:
input_lengths = input_metadata.context_lens
max_seq_len = input_metadata.max_context_len
lm_head_indices = None
adapter_ids = [lora_request.lora_name if lora_request else None for lora_request in
lora_requests]
logits = self. mindie_model.forward_tensor(
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input_ids,
positions,
input_metadata.is_prompt,
kv_caches,
block_tables,
slots,
input_lengths,
max_seq_len,
lm_head_indices,
adapter_ids=adapter_ids, # batch_size len
)
return logits
def sample(
self,
hidden_states: torch.Tensor,
sampling_metadata: SamplingMetadata,
) -> Optional[SamplerOutput]:
# hidden_states is logits
next_tokens = self.sampler(hidden_states, sampling_metadata)
return next_tokens

def load_weights(self, load_format: Literal["auto", "safetensors", "pt"] = DEFAULT_FORMAT):

"""Load model weights.
Args:

load_format (Literal[auto, safetensors, pt], optional): The format of weights. Defaults to

"auto".

Raises:
ValueError: Format not supported.
if load_format not in ["auto", "safetensors", "pt"]:
raise ValueError("load-format support [safetensors, pt]")
self.weight_dtype = torch.get_default_dtype()
torch.set_default_dtype(torch.float32)
# Replacing the deprecated method with GeneratorTorch
self. mindie_model = GeneratorTorch(self.mindie_config)
self.sampler = Sampler(self.mindie_model)
self.sampler.logits_as_hidden_states = True
torch.set_default_dtype(self.weight_dtype)
# when warmup, create dummy kvcache, block_tables, slot_mapping
def create_dummy_kv_cache(self, input_metadata, input_ids):
dummy_block_num =1
dummy_block_size = 128
kv_cache = [
(
torch.empty(

dummy_block_num,
dummy_block_size,
self. mindie_model.model_info.num_kv_heads,
self. mindie_model.model_info.head_size,
),
dtype=self.weight_dtype,
device=DEVICE_TYPE,
)
torch.empty(

dummy_block_num,
dummy_block_size,
self.mindie_model.model_info.num_kv_heads,
self.mindie_model.model_info.head_size,
),
dtype=self.weight_dtype,
device=DEVICE_TYPE,
)
)
for _ in range(self.mindie_model.model_info.num_layers)
1
max_s = max(input_metadata.prompt_lens)
max_need_block = math.ceil(max_s / dummy_block_size)
batch_size = len(input_metadata.prompt_lens)
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h.

block_tables = torch.zeros(batch_size, max_need_block, dtype=int, device=DEVICE_TYPE)
slot = [i for i in range(dummy_block_size)]
slots =[]
warm_up_len = len(input_ids)
while warm_up_len > 0:
if warm_up_len > dummy_block_size:
slots.extend(slot)
warm_up_len -= dummy_block_size
else:
slots.extend(slot[:warm_up_len])
warm_up_len =0
slots = torch.tensor(slots, dtype=torch.long, device=DEVICE_TYPE)
return kv_cache, block_tables, slots

Jvllm_npu/vllm_npu/model_executor/models/__init__.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.

7. . /vlm_npu/vllm_npu/worker

a.

Jvllm_npu/vllm_npu/worker/ascend_worker.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
# Part of codes in this file was copied from project [vVLLM Team][vllm]
"""A Ascend worker class."""
import gc
from typing import Dict, List, Optional, Set, Tuple
import torch
import torch.distributed
from mindie_llm.modeling.backend_type import BackendType
from vllm.config import (
CacheConfig,
DeviceConfig,
LoRAConfig,
ModelConfig,
ParallelConfig,
SchedulerConfig,
)
from vllm.lora.request import LoRARequest
from vllm.model_executor import set_random_seed
from vllm.model_executor.parallel_utils.communication_op import broadcast_tensor_dict
from vllm.model_executor.parallel_utils.custom_all_reduce import init_custom_ar
from vllm.model_executor.parallel_utils.parallel_state import ensure_model_parallel_initialized
from vllm.sequence import SamplerOutput, SequenceGroupMetadata
from vllm.worker.cache_engine import CacheEngine
from vllm.worker.model_runner import ModelRunner
class Worker:
"""A worker class that executes the model on a group of NPUs.
def __init_ (
self,
model_config: ModelConfig,
parallel_config: ParallelConfig,
scheduler_config: SchedulerConfig,
device_config: DeviceConfig,
local_rank: int,
rank: int,
distributed_init_method: str,
lora_config: Optional[LoRAConfig] = None,
kv_cache_dtype: Optional[str] = "auto",
is_driver_worker: bool = False,
) -> None:
self. model_config = model_config
self.parallel_config = parallel_config
self.scheduler_config = scheduler_config
self.device_config = device_config
selflocal_rank = local_rank
self.rank = rank
self.distributed_init_method = distributed_init_method
self.lora_config = lora_config
self.is_driver_worker = is_driver_worker
if self.is_driver_worker and self.rank != 0:
raise ValueError("The driver worker must have rank 0.")
self.device = None

nun
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self. model_runner = ModelRunner(
model_config,
parallel_config,
scheduler_config,
device_config,
self.lora_config,
kv_cache_dtype,
is_driver_worker,
)
# Uninitialized cache engine. Will be initialized by
# self.init_cache_engine().
self.cache_config = None
self.cache_engine = None
self.cache_events = None
self.gpu_cache = None
def init_model(self, cupy_port: Optional[int] = None) -> None:
self.device = torch.device(f"npu:{self.local_rank}")
torch.npu.set_device(self.device)
# Initialize the distributed environment.
init_distributed_environment(self.parallel_config, self.rank, self.distributed_init_method)
# Initialize the model.
set_random_seed(self.model_config.seed)
def load_model(self):
# Add an attribute dynamically, not graceful, but useful
self. model_config.mindie_config = {
"backend_type": BackendType.ATB,
"model_id": self. model_config.model,
"rank": self.rank,
"local_rank": self.local_rank,
"world_size": self.parallel_config.world_size,
"npu_device_id": self.local_rank,

self. model_runner.load_model()
del self.model_config.mindie_config
@torch.inference_mode()
def profile_num_available_blocks(
self, block_size: int, gpu_memory_utilization: float, cpu_swap_space: int, cache_dtype: str
) -> Tuple[int, int]:
"""Profiles the peak memory usage of the model and returns the maximum
number of GPU and CPU cache blocks that can be allocated.
Args:
block_size: The size of the cache block.
gpu_memory_utilization: The fraction of the total GPU memory to use.
cpu_swap_space: The size of the CPU swap space in bytes.
# Profile the memory usage of the model and get the maximum number of
# cache blocks that can be allocated with the remaining free memory.
torch.npu.empty_cache()
torch.npu.reset_peak_memory_stats()
# Execute a forward pass with dummy inputs to profile the memory usage
# of the model.
self.model_runner.profile_run()
dummy_block_size = 128
dummy_num_blocks = dummy_block_size // block_size
# Calculate the number of blocks that can be allocated with the
# profiled peak memory.
torch.npu.synchronize()
peak_memory = torch.npu.max_memory_allocated()
total_gpu_memory = torch.npu.get_device_properties(self.rank).total_memory
cache_block_size = CacheEngine.get_cache_block_size(
block_size, cache_dtype, self. model_config, self.parallel_config
)
num_gpu_blocks = (
int((total_gpu_memory * gpu_memory_utilization - peak_memory) // cache_block_size)
+ dummy_num_blocks
)
num_cpu_blocks = int(cpu_swap_space // cache_block_size)
num_gpu_blocks = max(num_gpu_blocks, 0)
num_cpu_blocks = max(num_cpu_blocks, 0)
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if self.model_runner.lora_manager:
self.model_runner.remove_all_loras()

gc.collect()

torch.npu.empty_cache()

return num_gpu_blocks, num_cpu_blocks

def init_cache_engine(self, cache_config: CacheConfig) -> None:

self.cache_config = cache_config

self.cache_engine = CacheEngine(self.cache_config, self model_config, self.parallel_config)
self.cache_events = self.cache_engine.events

self.gpu_cache = self.cache_engine.gpu_cache

self. model_runner.set_block_size(self.cache_engine.block_size)

def warm_up_model(self) -> None:

pass

def cache_swap(

self,

blocks_to_swap_in: Dict[int, int],
blocks_to_swap_out: Dict[int, int],
blocks_to_copy: Dict[int, List[int]],

) -> None:

# Issue cache operations.

issued_cache_op = False

if blocks_to_swap_in:
self.cache_engine.swap_in(blocks_to_swap_in)
issued_cache_op = True

if blocks_to_swap_out:
self.cache_engine.swap_out(blocks_to_swap_out)
issued_cache_op = True

if blocks_to_copy:
self.cache_engine.copy(blocks_to_copy)
issued_cache_op = True

cache_events = self.cache_events if issued_cache_op else None

if cache_events is not None:
for event in cache_events:

event.wait()

@torch.inference_mode()
def execute_model(

self,

seq_group_metadata_list: Optional[List[SequenceGroupMetadata]] = None,
blocks_to_swap_in: Optional[Dict[int, int]] = None,

blocks_to_swap_out: Optional[Dict[int, int]] = None,

blocks_to_copy: Optional[Dict[int, List[int]]] = None,

) -> Optional[SamplerOutput]:

if self.is_driver_worker:
if seq_group_metadata_list is None:
raise ValueError("seq_group_metadata_list must be provided for the driver worker.")
num_seq_groups = len(seq_group_metadata_list)
if any(x is None for x in [blocks_to_swap_in, blocks_to_swap_out, blocks_to_copy]):
raise ValueError(
"blocks_to_swap_in, blocks_to_swap_out, and blocks_to_copy must be provided for

the driver worker."

)
data ={
"num_seqg_groups": hum_seq_groups,
"blocks_to_swap_in": blocks_to_swap_in,
"blocks_to_swap_out": blocks_to_swap_out,
"blocks_to_copy": blocks_to_copy,
}
broadcast_tensor_dict(data, src=0)
else:
data = broadcast_tensor_dict(src=0)
num_seq_groups = data["num_seq_groups"]
blocks_to_swap_in = data["blocks_to_swap_in"]
blocks_to_swap_out = data["blocks_to_swap_out"]
blocks_to_copy = data["blocks_to_copy"]
self.cache_swap(blocks_to_swap_in, blocks_to_swap_out, blocks_to_copy)
# If there is no input, we don't need to execute the model.
if num_seq_groups == 0:
return {}
output = self.model_runner.execute_model(seq_group_metadata_list, self.gpu_cache)
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return output
def add_lora(self, lora_request: LoRARequest) -> bool:
return self. model_runner.add_lora(lora_request)
def remove_lora(self, lora_id: int) -> bool:
return self.model_runner.remove_lora(lora_id)
def list_loras(self) -> Set[int]:
return self.model_runner.list_loras()
def init_distributed_environment(
parallel_config: ParallelConfig,
rank: int,
distributed_init_method: Optional[str] = None,
) -> None:
"""Initialize the distributed environment."""
if torch.distributed.is_initialized():
torch_world_size = torch.distributed.get_world_size()
if torch_world_size != parallel_config.world_size:
raise RuntimeError(
"torch.distributed is already initialized but the torch world "
"size does not match parallel_config.world_size "
f"({torch_world_size} vs. {parallel_config.world_size})."
)
elif not distributed_init_method:
raise ValueError(
"distributed_init_method must be set if torch.distributed "
f"is not already initialized: {distributed_init_method}"
)
else:
torch.distributed.init_process_group(
backend="nccl",
world_size=parallel_config.world_size,
rank=rank,
init_method=distributed_init_method,
)
ensure_model_parallel_initialized(parallel_config.tensor_parallel_size,
parallel_config.pipeline_parallel_size)
# Initialize a custom fast all-reduce implementation.
if not parallel_config.disable_custom_all_reduce:
init_custom_ar()

./vUlm_npu/vllm_npu/worker/cache_engine.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
from typing import Tuple
def get_key_block_shape(self) -> Tuple[int, int, int]:
return (

self.block_size,

self.num_heads,

self.head_size,

def get_value_block_shape(self) -> Tuplel[int, int, int]:
return (
self.block_size,
self.num_heads,
self.head_size,

)

Jvllm_npu/vllm_npu/worker/__init__.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
import vllm_npu.worker.ascend_worker
from vllm_npu.worker.cache_engine import get_key_block_shape, get_value_block_shape
from vllm_npu.worker.model_runner import (

_make_tensor_with_pad,

_prepare_decode,

_prepare_prompt,

execute_model,

load_model,

profile_run,
)
from vllm.worker import cache_engine, model_runner
cache_engine.CacheEngine.get_key_block_shape = get_key_block_shape
cache_engine.CacheEngine.get_value_block_shape = get_value_block_shape
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model_runner._make_tensor_with_pad = _make_tensor_with_pad
model_runner.ModelRunner._prepare_decode = _prepare_decode
model_runner.ModelRunner._prepare_prompt = _prepare_prompt
model_runner.ModelRunner.execute_model = execute_model
model_runner.ModelRunner.load_model = load_model
model_runner.ModelRunner.profile_run = profile_run

d. ./vllm_npu/vllm_npu/worker/model_runner.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
# Part of codes in this file was copied from project [vVLLM Team][vllm]
from collections import namedtuple
from typing import List, Optional, Set, Tuple, Union, NamedTuple
import torch
from vllm.lora.request import LoRARequest
from vllm.model_executor import InputMetadata, get_model
from vllm.sampling_params import SamplingParams
from vllm.sequence import SamplerOutput, SequenceData, SequenceGroupMetadata
from vllm.worker.model_runner import _BATCH_SIZES_TO_CAPTURE, _PAD_SLOT_ID,
_pad_to_max
class PreparedPromptData(NamedTuple):

tokens: torch.Tensor
positions: torch.Tensor
metadata: InputMetadata
prompt_lens: List[int]
subquery_lens: List[int]
lora_index_mapping: List[int]
lora_prompt_mapping: List[int]
requests: List[LoRARequest]
class PreparedDecodeData(NamedTuple):
tokens: torch.Tensor
positions: torch.Tensor
metadata: InputMetadata
index_mapping: List[int]
prompt_mapping: List[int]
requests: List[LoRARequest]
def load_model(self) -> None:
self.model = get_model(
self. model_config,
self.device_config,
lora_config=self.lora_config,
parallel_config=self.parallel_config,
scheduler_config=self.scheduler_config,
)
def _prepare_prompt(
self,
seq_group_metadata_list: List[SequenceGroupMetadata],
) -> PreparedPromptData:
assert len(seq_group_metadata_list) > 0
input_tokens: List[List[int]] = []
input_positions: List[List[int]] = []
slot_mapping: List[List[int]] = []
lora_index_mapping: List[int] = []
lora_prompt_mapping: List[int] = []
lora_requests: List[LoRARequest] = []
prompt_lens: List[int] = []
context_lens: List[int] = []
subquery_lens: List[int] =[]
prefix_block_tables: List[List[int]] = []
for seq_group_metadata in seq_group_metadata_list:
assert seq_group_metadata.is_prompt
seq_ids = list(seq_group_metadata.seq_data.keys())
assert len(seq_ids) == 1
seq_id = seq_ids[0]
seq_data = seq_group_metadata.seq_data[seq_id]
prompt_tokens = seq_data.get_token_ids()
prompt_len = len(prompt_tokens)
prompt_lens.append(prompt_len)
prefix_len =0
prefix = seq_group_metadata.prefix
if prefix is not None and prefix.computed:
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prefix_len = prefix.get_length()

prompt_tokens = prompt_tokens[prefix_len:]

prefix_block_tables.append(prefix.get_block_numbers())
else:

prefix_block_tables.append([])
# actual prompt lens
context_lens.append(prefix_len)
subquery_lens.append(prompt_len - prefix_len)
input_tokens.append(prompt_tokens)
# NOTE(woosuk): Here we assume that the first token in the prompt
# is always the first token in the sequence.
input_positions.append(list(range(prefix_len, prefix_len + len(prompt_tokens))))
lora_id = seq_group_metadata.lora_int_id
lora_requests.append(seq_group_metadata.lora_request)
lora_index_mapping.append([lora_id] * (prompt_len - prefix_len))
lora_prompt_mapping.extend(

[lora_id] * (prompt_len - prefix_len if

seq_group_metadata.sampling_params.prompt_logprobs else 1)

if seq_group_metadata.block_tables is None:
# During memory profiling, the block tables are not initialized
# yet. In this case, we just use a dummy slot mapping.
slot_mapping.append([_PAD_SLOT_ID] * prompt_len)
continue
# Compute the slot mapping.
slot_mapping.append([])
block_table = seq_group_metadata.block_tables[seq_id]
# Mask the [0, start_idx) tokens of the prompt with _PAD_SLOT_ID,
# where start_idx is max(0, prompt_len - sliding_window).
# For example, if the prompt len is 10, sliding window is 8, and
# block size is 4, the first two tokens are masked and the slot
# mapping will be [-1, -1, 2,3,4,5,6,7,0, 1].
start_idx = 0
if self.sliding_window is not None:
assert prefix_len == 0, "Prefix caching is currently not supported with " "sliding window
attention"
start_idx = max(0, prompt_len - self.sliding_window)
for i in range(prefix_len, prompt_len):
if i < start_idx:
slot_mapping[-1].append(_PAD_SLOT_ID)
continue
block_number = block_table[i // self.block_size]
block_offset = i % self.block_size
slot = block_number * self.block_size + block_offset
slot_mapping[-1].append(slot)
max_prompt_len = max(subquery_lens)
input_tokens = _make_tensor_with_pad(input_tokens, max_prompt_len, pad=0,
dtype=torch.long, device=self.device)
input_positions = _make_tensor_with_pad(
input_positions, max_prompt_len, pad=0, dtype=torch.long, device=self.device

slot_mapping = _make_tensor_with_pad(
slot_mapping, max_prompt_len, pad=_PAD_SLOT_ID, dtype=torch.long, device=self.device

lora_index_mapping = [_pad_to_max(mapping, max_prompt_len, pad=0) for mapping in
lora_index_mapping]
context_lens_tensor = torch.tensor(context_lens, dtype=torch.int, device=self.device)
# Prepare prefix block tables
max_prompt_block_table_len = max(len(t) for t in prefix_block_tables)
block_tables = _make_tensor_with_pad(
prefix_block_tables, max_len=max_prompt_block_table_len, pad=0, dtype=torch.int,
device=self.device
)
start_loc_tensor = torch.arange(
0, len(prompt_lens) * max_prompt_len, max_prompt_len, dtype=torch.long,
device=self.device
)
prompt_lens_tensor = torch.tensor(prompt_lens, dtype=torch.long, device=self.device)
input_metadata = InputMetadata(
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is_prompt=True,
slot_mapping=slot_mapping,
prompt_lens=prompt_lens_tensor,
max_seq_len=max_prompt_len,
start_loc=start_loc_tensor,
max_context_len=None,
context_lens=context_lens_tensor,
block_tables=block_tables,
use_cuda_graph=False,
kv_cache_dtype=self.kv_cache_dtype,
)
return PreparedPromptData(
input_tokens,
input_positions,
input_metadata,
prompt_lens,
subquery_lens,
lora_index_mapping,
lora_prompt_mapping,
lora_requests,
)
def _prepare_decode(self, seq_group_metadata_list: List[SequenceGroupMetadata]) ->
PreparedDecodeData:
if not seq_group_metadata_list:
raise ValueError("seq_group_metadata_list is empty")
input_tokens: List[List[int]] = []
input_positions: List[List[int]] = []
slot_mapping: List[List[int]] = []
context_lens: List[int] = []
block_tables: List[List[int]] = []
lora_index_mapping: List[int] = []
lora_prompt_mapping: List[int] = []
lora_requests: List[LoRARequest] = []
max_num_blocks_per_seq = 0
for seq_group_metadata in seq_group_metadata_list:
if seq_group_metadata.is_prompt:
raise ValueError("seq_group_metadata.is_prompt is True")
seq_ids = list(seq_group_metadata.seq_data.keys())
lora_id = seq_group_metadata.lora_int_id
lora_requests.append(seq_group_metadata.lora_request)
for seq_id in seq_ids:
seq_data = seq_group_metadata.seq_data[seq_id]
generation_token = seq_data.get_last_token_id()
input_tokens.append([generation_token])
seq_len = seq_data.get_len()
position = seq_len - 1
input_positions.append([position])
context_len = seq_len if self.sliding_window is None else min(seq_len,
self.sliding_window)
context_lens.append(context_len)
block_table = seq_group_metadata.block_tables[seq_id]
max_num_blocks_per_seq = max(max_num_blocks_per_seq, len(block_table))
block_number = block_table[position // self.block_size]
block_offset = position % self.block_size
slot = block_number * self.block_size + block_offset
slot_mapping.append([slot])
lora_index_mapping.append([lora_id])
lora_prompt_mapping.append(lora_id)
if self.sliding_window is not None:
sliding_window_blocks = self.sliding_window // self.block_size
block_table = block_table[-sliding_window_blocks:]
block_tables.append(block_table)
batch_size = len(input_tokens)
max_context_len = max(context_lens)
use_captured_graph = (
not self. model_config.enforce_eager
and batch_size <= _BATCH_SIZES_TO_CAPTURE[-1]
and max_context_len <= self. max_context_len_to_capture

)
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input_tokens = _make_tensor_with_pad(input_tokens, max_len=1, pad=0, dtype=torch.long,
device=self.device)
input_positions = _make_tensor_with_pad(input_positions, max_len=1, pad=0,
dtype=torch.long, device=self.device)
slot_mapping = _make_tensor_with_pad(
slot_mapping, max_len=1, pad=_PAD_SLOT_ID, dtype=torch.long, device=self.device
)
context_lens = torch.tensor(context_lens, dtype=torch.int, device=self.device)
if use_captured_graph:
# The shape of graph_block_tables is
# [max batch size, max context len // block size].
input_block_tables = self.graph_block_tables[:batch_size]
for i, block_table in enumerate(block_tables):
if block_table:
input_block_tables[i, : len(block_table)] = block_table
block_tables = torch.tensor(input_block_tables, device=self.device)
else:
padded_block_tables = [_pad_to_max(block_table, max_num_blocks_per_seq, 0) for
block_table in block_tables]
block_tables = torch.tensor(padded_block_tables, dtype=torch.int, device="npu")
lora_index_mapping = [_pad_to_max(mapping, 1, pad=0) for mapping in lora_index_mapping]
input_metadata = InputMetadata(
is_prompt=False,
slot_mapping=slot_mapping,
prompt_lens=None,
max_seq_len=None,
start_loc=None,
max_context_len=max_context_len,
context_lens=context_lens,
block_tables=block_tables,
use_cuda_graph=use_captured_graph,
kv_cache_dtype=self.kv_cache_dtype,
)
return PreparedDecodeData(
input_tokens, input_positions, input_metadata, lora_index_mapping, lora_prompt_mapping,
lora_requests
)
@torch.inference_mode()
def execute_model(
self,
seq_group_meta_list: Optional[List[SequenceGroupMetadata]],
kv_caches: List[Tuple[torch.Tensor, torch.Tensor]],
) -> Optional[SamplerOutput]:
(tokens, positions, input_meta, sampling_meta, lora_requests, _) =
self.prepare_input_tensors(seq_group_meta_list)
hidden_states = self.model(
input_ids=tokens,
positions=positions,
kv_caches=kv_caches,
input_metadata=input_meta,
lora_requests=lora_requests,
)
# Sample the next token.
output = self. model.sample(hidden_states=hidden_states,
sampling_metadata=sampling_meta)
return output
@torch.inference_mode()
def profile_run(self) -> None:
# Enable top-k sampling to reflect the accurate memory usage.
vocab_size = self. model_config.get_vocab_size()
sampling_params = SamplingParams(top_p=0.99, top_k=vocab_size - 1)
max_num_batched_tokens = self.scheduler_config.max_num_batched_tokens
max_num_seqs = self.scheduler_config.max_num_seqs
# Profile memory usage with max_num_sequences sequences and the total
# number of tokens equal to max_num_batched_tokens.
seqs: List[SequenceGroupMetadata] =[]
for group_id in range(max_num_seqs):
seqg_len = max_num_batched_tokens // max_num_seqgs + (group_id <
max_num_batched_tokens % max_num_seqs)
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seq_data = SequenceData([0] * seq_len)
seq = SequenceGroupMetadata(
request_id=str(group_id),
is_prompt=True,
seq_data={group_id: seq_data},
sampling_params=sampling_params,
block_tables=None,
lora_request=None, # Warmup for LoRA has been done in the MindIE backend
)
segs.append(seq)
# Run the model with the dummy inputs.
num_layers = self. model_config.get_num_layers(self.parallel_config)
kv_caches = [(None, None)] * num_layers
self.execute_model(segs, kv_caches)
torch.cuda.synchronize()
return
def _make_tensor_with_pad(
x: List[List[int]], max_len: int, pad: int, dtype: torch.dtype, device: Optional[Union[str,
torch.device]]
) -> torch.Tensor:
unpad_x = [i for Lin x for i in ]
return torch.tensor(unpad_x, dtype=dtype, device=device)

8. Hfthxxit
a. ./install.sh
#!/bin/bash

if [ -d "./vllm" ]; then
echo "./vllm directory has already exist!"
exit 1

fi

git clone -b v0.3.3 https://github.com/vllm-project/vlim.git vllm

cp -r cover/* vllm/

cd vilm

pip install -r requirements.txt

python3 setup.py install

cd ../vllm_npu

pip install -r requirements.txt

python3 setup.py install

b. ./README.md
# Vllm-MindIE
#### N
F RS | ZE3HEVIUMFFIRIESRV0. 3. 312 EMR AN T
### LG
ER{H LRI ER
#### REHRE
TRIRFBHEEMINERERRE, HiT installsh SXHFBIRIS2avIM R SN T %
“sh
bash install.sh

#### (ERIER
XERM TVIMBHEXNSELRSHNEMdemofFASE
* EiE:

“sh

bash examples/test_offine.sh

* TEERSS:
“sh
bash examples/start_server.sh

c. ./requirements.txt
numpy
decorator
attrs
psutil
absl-py
cloudpickle
scipy
tornado
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e.

transformers
accelerate
pandas

ray ==2.9.3

./setup.py
import io
import os
import re
from typing import List
import setuptools
ROOT_DIR = os.path.dirname(__file_ )
def get_path(*filepath) -> str:
return os.path.join(ROOT_DIR, *filepath)
def find_version(filepath: str):
"""Extract version information from the given filepath.
with open(filepath) as fp:
version_match = re.search(r"A__version__ = ["\"T1([A'\"1*)['\"]",
fp.read(), re.M)
if version_match:
return version_match.group(1)
raise RuntimeError("Unable to find version string.")
def read_readme() -> str:
"""Read the README file."""
return io.open(get_path("README.md"), "r", encoding="utf-8").read()
def get_requirements() -> List[str]:
"""Get Python package dependencies from requirements.txt."""
with open(get_path("requirements.txt")) as f:
requirements = f.read().strip().split("\n")
return requirements
setuptools.setup(
name="vllm_npu",
version=find_version(get_path("vllm_npu", "__init__.py")),
author="Huawei",
license="Apache 2.0",
description=("A high-throughput and memory-efficient inference and "
"serving engine for LLMs"),
long_description=read_readme(),
long_description_content_type="text/markdown",
url="",
project_urls={
"Homepage": "",
"Documentation": "",
by
classifiers=[
"Programming Language :: Python :: 3.8",
"Programming Language :: Python :: 3.9",
"Programming Language :: Python :: 3.10",
"Programming Language :: Python :: 3.11",
"Topic :: Scientific/Engineering :: Artificial Intelligence",
1
packages=setuptools.find_packages(exclude=("benchmarks", "examples", "tests")),
python_requires=">=3.8",
install_requires=get_requirements(),

)

Jvllm_npu/config.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
# Part of codes in this file was copied from project [vLLM Team] [vllm]
from typing import Optional
import torch
from transformers import PretrainedConfig
from vllm.logger import init_logger
from vllm.utils import is_neuron
logger = init_logger(__name_ )
class DeviceConfig:
def __init__(self, device: str = "auto") -> None:
if device == "auto™:
# Automated device type detection
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if getattr(torch.version, "cann", None) is not None:
self.device_type = "npu"
elif torch.cuda.is_available():
self.device_type = "cuda"
elif is_neuron():
self.device_type = "neuron"
else:
raise RuntimeError("No supported device detected.")
else:
# Device type is assigned explicitly
self.device_type = device
# Some device types require processing inputs on CPU
if self.device_type in ["neuron"]:
self.device = torch.device("cpu")
else:
# Set device with device type
self.device = torch.device(self.device_type)
@property
def is_neuron(self):
return self.device_type == "neuron"
def _get_and_verify_max_len(
hf_config: PretrainedConfig,
max_model_len: Optional[int],
) ->int:
"""Get and verify the model's maximum length."""
derived_max_model_len = float("inf")
possible_keys = [
# OPT
"max_position_embeddings",
# GPT-2
"n_positions",
# MPT
"max_seq_len",
# ChatGLM2
"seq_length",
# Command-R
"model_max_length",
# Others
"max_sequence_length",
"max_seq_length",
"seq_len",
1
for key in possible_keys:
max_len_key = getattr(hf_config, key, None)
if max_len_key is not None:
derived_max_model_len = min(derived_max_model_len, max_len_key)
if derived_max_model_len == float("inf"):
if max_model_len is not None:
# If max_model_len is specified, we use it.
return max_model_len
default_max_len = 2048
logger.warning(
"The model's config.json does not contain any of the following "
"keys to determine the original maximum length of the model: "
f"{possible_keys}. Assuming the model's maximum length is "
f"{default_max_len}."
)
derived_max_model_len = default_max_len
rope_scaling = getattr(hf_config, "rope_scaling", None)
if rope_scaling is not None:
if "type" in rope_scaling:
rope_type = rope_scaling["type"]
elif "rope_type" in rope_scaling:
rope_type = rope_scaling["rope_type"]
else:
raise ValueError("rope_scaling must have a 'type' or 'rope_type' key.")
# The correct one should be "longrope", kept "su" here
# to be backward compatible
if rope_type not in ("su", "longrope", "llama3"):
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f.

assert "factor" in rope_scaling
scaling_factor = rope_scaling["factor"]
if rope_type == "yarn":
derived_max_model_len = rope_scaling["original_max_position_embeddings"]
derived_max_model_len *= scaling_factor
if max_model_len is None:
max_model_len = derived_max_model_len
elif max_model_len > derived_max_model_len:
raise ValueError(
f"User-specified max_model_len ({max_model_len}) is greater than "
f"the derived max_model_len ({max_len_key}={derived_max_model_len}"
" in model's config.json). This may lead to incorrect model "
"outputs or CUDA errors. Make sure the value is correct and "
"within the model context size."
)

return int(max_model_len)

Jvllm_npu/__init__.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
import torch
import torch_npu
from torch_npu.contrib import transfer_to_npu
from vllm_npu.npu_adaptor import (
BlockDiagonalCausalMask,
LowerTriangularMaskWithTensorBias,
cache_ops,
context_attention_fwd,
cuda_utils,
ops,
)
import vllm_npu.core
import vllm_npu.engine
import vllm_npu.model_executor
import vllm_npu.worker
from vllm_npu.config import DeviceConfig, _get_and_verify_max_len
from vllm_npu.utils import get_ip
from vllm import config, utils
utils.get_ip = get_ip
config.DeviceConfig = DeviceConfig
config._get_and_verify_max_len = _get_and_verify_max_len
__version__="0.3.3"

Jvllm_npu/npu_adapter.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
import importlib
import sys
def replace_modules(old_module_name, new_module_name):

if old_module_name in sys.modules:

del sys.modules[old_module_name]

sys.modules[old_module_name] = importlib.import_module(new_module_name)
default_ops = (

'xformers',

'xformers.ops',

'vllm._C',

'xformers.ops.fmha.attn_bias',

'vllm.model_executor.layers.triton_kernel.prefix_prefill'

)
for _ops in _default_ops:
replace_modules(_ops, 'vllm_npu')
# dummy class to avoid import error.
class ops:
pass
class cuda_utils:
pass
class cache_ops:
pass
class BlockDiagonalCausalMask:
pass
class LowerTriangularMaskWithTensorBias:
pass
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def context_attention_fwd():
pass

h. ./vllm_npu/utils.py
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.
import socket
def get_ip() -> str:
try:
with socket.socket(socket. AF_INET, socket.SOCK_DGRAM) as ipv4_socket:
ipv4_socket.connect(("localhost", 80))
return ipv4_socket.getsockname() [0]
except OSError:
with socket.socket(socket. AF_INET6, socket.SOCK_DGRAM) as ipv6_socket:
ipv6_socket.connect(("localhost", 80))
return ipv6_socket.getsockname() [0]

7.2.3.2 VLLM 0.4.2 [RASEEELHT
SERA D CHE ST R

— cover
— requirements-ascend.txt
—— setup.py
— vllm
__init__.py
— examples
— start_server.sh
— test_offline.py
— test_offline.sh
— install.sh
vllm_npu
— requirements.txt
— setup.py
vllm_npu
— __init__.py
— attention
__init__.py
backends.py
selector.py
— config.py
— core
L— __init__.py
— engine
— __init__.py
— ascend_engine.py
— async_ascend_engine.py
—— executor
— __init__.py
— ascend_executor.py
— ascend_ray_executor.py
— ray_utils.py
— model_executor
— __init__.py
— ascend_model_loader.py
— layers
__init__.py
ascend_sampler.py
— models
__init__.py
ascend
__init__.py
mindie_llm_wrapper.py
— npu_adaptor.py
— usage
__init__.py
usage_lib.py
— utils.py
worker
— __init__.py
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ascend_model_runner.py
ascend_worker.py

cache_engine.py

HFZ2aHEM R4 ERs

1. cover’iFETEE TXIVIMIEZRIZANERAS -

2. examplesX4FETEE T BEHEXFIELELAOERLANLEE
3. Vim_npuXHETEET#T CHIERBARS
4

installsh A —RH LA, ERFAERINIEXNHETERE, BIRETZMA—
RBREFBERRAVIMIESR, EhSBaiuElRBRRVIMRERERFAT LS

BT o
KBEeFEITEHHNRBRS:
e cover

- requirements-ascend.txt
cmake >= 3.21
ninja # For faster builds.
psutil
sentencepiece # Required for LLaMA tokenizer.
numpy
requests
py-cpuinfo
transformers >= 4.40.0 # Required for StarCoder2 & Llava, Llama 3.
tokenizers >= 0.19.1 # Required for Llama 3.
fastapi
openai
uvicorn[standard]
pydantic >= 2.0 # Required for OpenAl server.
prometheus_client >= 0.18.0
prometheus-fastapi-instrumentator >= 7.0.0
tiktoken == 0.6.0 # Required for DBRX tokenizer
lm-format-enforcer == 0.10.1
typing_extensions
filelock >=3.10.4 # filelock starts to support ‘'mode™ argument from 3.10.4
ray ==2.9.3
pynvml == 11.5.0
outlines == 0.0.34

- setup.py

import importlib.util

import io

import logging

import os

import re

import subprocess

import sys

from shutil import which

from typing import Dict, List

import torch

from packaging.version import Version, parse

from setuptools import Extension, find_packages, setup

from setuptools.command.build_ext import build_ext

from torch.utils.cpp_extension import CUDA_HOME, BuildExtension

def load_module_from_path(module_name, path):
spec = importlib.util.spec_from_file_location(module_name, path)
module = importlib.util. module_from_spec(spec)
sys.modules[module_name] = module
spec.loader.exec_module(module)
return module

ROOT_DIR = os.path.dirname(__file_ )

logger = logging.getLogger(__name_ )

# cannot import envs directly because it depends on vilm,

# which is not installed yet

envs = load_module_from_path('envs', os.path.join(ROOT_DIR, 'vllm', 'envs.py'))
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VLLM_TARGET_DEVICE = 'npu'
# vLLM only supports Linux platform
assert sys.platform.startswith(
"linux"), "vLLM only supports Linux platform (including WSL)."
MAIN_CUDA_VERSION = "12.1"
def is_sccache_available() -> bool:
return which("sccache") is not None
def is_ccache_available() -> bool:
return which("ccache") is not None
def is_ninja_available() -> bool:
return which("ninja") is not None
def remove_prefix(text, prefix):
if text.startswith(prefix):
return text[len(prefix):]
return text
class CMakeExtension(Extension):
def __init__(self, name: str, cmake_lists_dir: str = '.!, **kwa) -> None:
super().__init__(name, sources=[], **kwa)
self.cmake_lists_dir = os.path.abspath(cmake_lists_dir)

def _is_cuda() -> bool:
return VLLM_TARGET_DEVICE == "cuda" \
and torch.version.cuda is not None \
and not _is_neuron()
def _is_hip() -> bool:
return (VLLM_TARGET_DEVICE == "cuda"
or VLLM_TARGET_DEVICE == "rocm") and torch.version.hip is not None
def _is_neuron() -> bool:
torch_neuronx_installed = True
try:
subprocess.run(["neuron-Is"], capture_output=True, check=True)
except (FileNotFoundError, PermissionError, subprocess.CalledProcessError):
torch_neuronx_installed = False
return torch_neuronx_installed or envs.VLLM_BUILD_WITH_NEURON
def _is_cpu() -> bool:
return VLLM_TARGET_DEVICE == "cpu"
def _is_npu() -> bool:
return VLLM_TARGET_DEVICE == "npu"
def _install_punica() -> bool:
return envs.VLLM_INSTALL_PUNICA_KERNELS
def get_hipcc_rocm_version():
# Run the hipcc --version command
result = subprocess.run(['hipcc', '--version'],
stdout=subprocess.PIPE,
stderr=subprocess.STDOUT,
text=True)
# Check if the command was executed successfully
if result.returncode != 0:
print("Error running 'hipcc --version'')
return None
# Extract the version using a regular expression
match = re.search(r'HIP version: (\S+)', result.stdout)
if match:
# Return the version string
return match.group(1)
else:
print("Could not find HIP version in the output")
return None
def get_neuronxcc_version():
import sysconfig
site_dir = sysconfig.get_paths()["purelib"]
version_file = os.path.join(site_dir, "neuronxcc", "version",
"_init__.py")
# Check if the command was executed successfully
with open(version_file, "rt") as fp:
content = fp.read()
# Extract the version using a regular expression

match = re.search(r"__version__ = '(\S+)'", content)
if match:
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# Return the version string
return match.group(1)
else:
raise RuntimeError("Could not find HIP version in the output")
def get_nvcc_cuda_version() -> Version:
"""Get the CUDA version from nvcc.
Adapted from https://github.com/NVIDIA/apex/blob/
8b7a1ff183741dd8f9b87e7bafd04cfde99cea28/setup.py
assert CUDA_HOME is not None, "CUDA_HOME is not set"
nvcc_output = subprocess.check_output([CUDA_HOME + "/bin/nvcc", "-V"],
universal_newlines=True)
output = nvcc_output.split()
release_idx = output.index("release") + 1
nvcc_cuda_version = parse(output[release_idx].split(",")[0])
return nvcc_cuda_version
def get_path(*filepath) -> str:
return os.path.join(ROOT_DIR, *filepath)
def find_version(filepath: str) -> str:
"""Extract version information from the given filepath.
Adapted from https://github.com/ray-project/ray/blob/
0b190ee1160eecad9796bc091e07eaebf4c85b511/python/setup.py
with open(filepath) as fp:
version_match = re.search(r"A__version__ = ['\"]J([A"\"1*)['\"]",
fp.read(), re.M)
if version_match:
return version_match.group(1)
raise RuntimeError("Unable to find version string.")
def get_vllm_version() -> str:
version = find_version(get_path("vllm", "__init__.py"))
# return version
if _is_cuda():
cuda_version = str(get_nvcc_cuda_version())
if cuda_version !'= MAIN_CUDA_VERSION:

cuda_version_str = cuda_version.replace(".", "")[:3]
version += f"+cu{cuda_version_str}"
elif _is_hip():

# Get the HIP version
hipcc_version = get_hipcc_rocm_version()
if hipcc_version != MAIN_CUDA_VERSION:
rocm_version_str = hipcc_version.replace(".", "")[:3]
version += f"+rocm{rocm_version_str}"
elif _is_neuron():
# Get the Neuron version
neuron_version = str(get_neuronxcc_version())
if neuron_version '= MAIN_CUDA_VERSION:
neuron_version_str = neuron_version.replace(".", "")[:3]
version += f"+neuron{neuron_version_str}"
elif _is_npu():
version += "+npu"
elif _is_cpu():
version += "+cpu"
else:
raise RuntimeError("Unknown runtime environment")
return version
def read_readme() -> str:
"""Read the README file if present."""
p = get_path("README.md")
if os.path.isfile(p):
return io.open(get_path("README.md"), "r", encoding="utf-8").read()
else:
return
def get_requirements() -> List[str]:
"""Get Python package dependencies from requirements.txt."""
def _read_requirements(filename: str) -> List[str]:
with open(get_path(filename)) as f:
requirements = f.read().strip().split("\n")
resolved_requirements = []

nn
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for line in requirements:
if line.startswith("-r "):
resolved_requirements += _read_requirements(line.split()[1])
else:
resolved_requirements.append(line)
return resolved_requirements
if _is_cuda():
requirements = _read_requirements("requirements-cuda.txt")
cuda_major, cuda_minor = torch.version.cuda.split(".")
modified_requirements = []
for req in requirements:
if "vllm-nccl-cu12" in req:
req = reg.replace("vllm-nccl-cu12",
f"vllm-nccl-cu{cuda_major}")
elif ("vllm-flash-attn" in req
and not (cuda_major == "12" and cuda_minor == "1")):
# vllm-flash-attn is built only for CUDA 12.1.
# Skip for other versions.
continue
modified_requirements.append(req)
requirements = modified_requirements
elif _is_hip():
requirements = _read_requirements("requirements-rocm.txt")
elif _is_neuron():
requirements = _read_requirements("requirements-neuron.txt")

elif _is_npu():

requirements = _read_requirements("requirements-ascend.txt")
elif _is_cpu():

requirements = _read_requirements("requirements-cpu.txt")
else:

raise ValueError(
"Unsupported platform, please use CUDA, ROCm, Neuron, NPU or CPU.")
return requirements
ext_modules =[]
if _is_cuda():
ext_modules.append(CMakeExtension(name="vllm._moe_C"))
if not _is_neuron():
ext_modules.append(CMakeExtension(name="vllm._C"))
if _install_punica():
ext_modules.append(CMakeExtension(name="vllm._punica_C"))
package_data = {
"vllm": ["py.typed", "model_executor/layers/fused_moe/configs/*.json"]

if envs.VLLM_USE_PRECOMPILED:
ext_modules = []
package_data["vllm"].append("*.so")
setup(

name="vllm",

version=get_vllm_version(),

author="vLLM Team",

license="Apache 2.0",

description=("A high-throughput and memory-efficient inference and "

"serving engine for LLMs"),

long_description=read_readme(),

long_description_content_type="text/markdown",

url="https://github.com/vllm-project/vlim",

project_urls={
"Homepage": "https://github.com/vllm-project/vllm",
"Documentation": "https://vllm.readthedocs.io/en/latest/",

By

classifiers=[
"Programming Language :: Python :: 3.8",
"Programming Language :: Python :: 3.9",
"Programming Language :: Python :: 3.10",
"Programming Language :: Python :: 3.11",
"License :: OSI Approved :: Apache Software License",
"Topic :: Scientific/Engineering :: Artificial Intelligence",
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packages=find_packages(exclude=("benchmarks", "csrc", "docs", "examples",
"tests*")),
python_requires=">=3.8",
install_requires=get_requirements(),
ext_modules=ext_modules,
extras_require={
"tensorizer": ["tensorizer==2.9.0"],
1
cmdclass={"build_ext": BuildExtension} if not _is_neuron() else {},
package_data=package_data,
)

vilm

" init_.py
"""yLLM: a high-throughput and memory-efficient inference engine for LLMs
import vllm_npu
from vllm.engine.arg_utils import AsyncEngineArgs, EngineArgs
from vllm.engine.async_llm_engine import AsyncLLMEngine
from vllm.engine.llm_engine import LLMEngine
from vllm.entrypoints.llm import LLM
from vllm.executor.ray_utils import initialize_ray_cluster
from vllm.model_executor.models import ModelRegistry
from vllm.outputs import CompletionOutput, RequestOutput
from vllm.sampling_params import SamplingParams
__version__="04.2"
_all_=[

"LLM",

"ModelRegistry",

"SamplingParams",

"RequestOutput”,

"CompletionOutput”,

"LLMEngine",

"EngineArgs",

"AsyncLLMEngine",

"AsyncEngineArgs",

"initialize_ray_cluster",

nn

]

e vllm_npu

requirements.txt
numpy
decorator
attrs

psutil
absl-py
cloudpickle
scipy
tornado
transformers
accelerate
pandas

setup.py
import io
import os
import re
from typing import List
import setuptools
ROOT_DIR = os.path.dirname(__file_ )
def get_path(*filepath) -> str:
return os.path.join(ROOT_DIR, *filepath)
def find_version(filepath: str):
"""Extract version information from the given filepath.
with open(filepath) as fp:
version_match = re.search(r"A__version__ = ["\"T([A'\"1*)['\"1",
fp.read(), re.M)
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if version_match:
return version_match.group(1)
raise RuntimeError("Unable to find version string.")
def read_readme() -> str:
"""Read the README file."""
return io.open(get_path("README.md"), "r", encoding="utf-8").read()
def get_requirements() -> List[str]:
"""Get Python package dependencies from requirements.txt."""
with open(get_path("requirements.txt")) as f:
requirements = f.read().strip().split("\n")
return requirements
setuptools.setup(
name="vllm_npu",
version=find_version(get_path("vllm_npu", "__init__.py")),
author="Huawei",
license="Apache 2.0",
description=("A high-throughput and memory-efficient inference and "
"serving engine for LLMs"),
long_description=read_readme(),
long_description_content_type="text/markdown",
url="",
project_urls={
"Homepage": "",
"Documentation™: "",
1
classifiers=[
"Programming Language :: Python :: 3.8",
"Programming Language :: Python :: 3.9",
"Programming Language :: Python :: 3.10",
"Programming Language :: Python :: 3.11",
"Topic :: Scientific/Engineering :: Artificial Intelligence",
1,
packages=setuptools.find_packages(exclude=("benchmarks", "examples", "tests")),
python_requires=">=3.8",
install_requires=get_requirements(),

)
- vllm_npu

= attention
o _init__.py

from vllm_npu.attention.selector import get_attn_backend
import vllm.attention.selector as selector

import vllm.worker.model_runner as mr

import vllm.worker.cache_engine as ce
selector.get_attn_backend = get_attn_backend
mr.get_attn_backend = get_attn_backend
ce.get_attn_backend = get_attn_backend

o backends.py
# Part of codes in this file was copied from project [vVLLM Team][vilm]
from dataclasses import dataclass
from typing import List, Optional, Tuple
from vllm.attention.backends.abstract import (AttentionBackend,
AttentionMetadataPerStage)
import torch
def get_kv_cache_shape(
num_blocks: int,
block_size: int,
num_kv_heads: int,
head_size: int,
) -> Tuple[int, ...]:
return (2, num_blocks, block_size, num_kv_heads, head_size)
class AscendAttentionBackend(AttentionBackend):
@staticmethod
def get_name() -> str:
return "ascend-attn-backend"
@staticmethod
def get_impl_cls():
return None
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@staticmethod
def make_metadata(*args, **kwargs) -> "AttentionMetadata":
return AttentionMetadata(*args, **kwargs)
@staticmethod
def get_kv_cache_shape(
num_blocks: int,
block_size: int,
num_kv_heads: int,
head_size: int,
) -> Tuple[int, ...]:
return get_kv_cache_shape(num_blocks, block_size, num_kv_heads, head_size)
@staticmethod
def swap_blocks(
src_kv_cache: torch.Tensor,
dst_kv_cache: torch.Tensor,
src_to_dst: torch.Tensor,
) -> None:
pass
@staticmethod
def copy_blocks(
kv_caches: List[torch.Tensor],
src_to_dists: torch.Tensor,
) -> None:
pass
@dataclass
class AttentionMetadata(AttentionMetadataPerStage):
"""Metadata for AscendAttentionBackend.
# Currently, input sequences can only contain all prompts
# or all decoding. True if all sequences are prompts.
is_prompt: bool
# (batch_size,). The sequence length per sequence. Sequence length means
# the computed tokens + new tokens None if it is a decoding.
seq_lens: Optional[List[int]]
# seq_lens stored as a tensor.
seq_lens_tensor: Optional[torch.Tensor]
# Maximum query length in the batch.
max_query_len: Optional[int]
# Maximum sequence length in the batch.
max_seq_len: Optional[int]
# (batch_size + 1,). The cumulative subquery lengths of the sequences in
# the batch, used to index into subquery. E.g., if the subquery length
#is [4, 6], itis [0, 4, 10].
subquery_start_loc: Optional[torch.Tensor]
# (batch_size + 1,). The cumulative sequence lengths of the sequences in
# the batch, used to index into sequence. E.g., if the sequence length is
# [4, 6], itis [0, 4, 10].
seq_start_loc: Optional[torch.Tensor]
# (batch_size,) A tensor of context lengths (tokens that are computed
# so far).
context_lens_tensor: Optional[torch.Tensor]
block_tables: Optional[torch.Tensor]
# Whether or not if cuda graph is enabled.
use_cuda_graph: bool

o selector.py

# Part of codes in this file was copied from project [vLLM Team] [vllm]

from functools import lru_cache

from typing import Type

import torch

from vllm.attention.backends.abstract import AttentionBackend

from vllm.logger import init_logger

logger = init_logger(__name_)

@lru_cache(maxsize=None)

def get_attn_backend(dtype: torch.dtype) -> Type[AttentionBackend]:
logger.info("Using Ascend backend.")
from vllm_npu.attention.backends import AscendAttentionBackend
return AscendAttentionBackend
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" core
o _init__.py: AN
®  engine
o _init_.py

from vllm.engine.llm_engine import LLMEngine

from vllm.engine.async_LIm_engine import AsyncLLMEngine

from vllm_npu.engine.ascend_engine import from_engine_args

from vllm_npu.engine.async_ascend_engine import from_engine_args_async
LLMEngine.from_engine_args = from_engine_args
AsyncLLMEngine.from_engine_args = from_engine_args_async

o ascend_engine.py
from vllm.engine.arg_utils import EngineArgs
from vllm.usage.usage_lib import UsageContext
from vllm_npu.executor.ray_utils import initialize_ray_cluster
@classmethod
def from_engine_args(
cls,
engine_args: EngineArgs,
usage_context: UsageContext = UsageContext.ENGINE_CONTEXT,
) -> "LLMEngine":
"""Creates an LLM engine from the engine arguments.
# Create the engine configs.
engine_config = engine_args.create_engine_config()
# Initialize the cluster and specify the executor class.
if engine_config.device_config.device_type == "neuron":
from vllm.executor.neuron_executor import NeuronExecutor
executor_class = NeuronExecutor
elif engine_config.device_config.device_type == "cpu":
from vllm.executor.cpu_executor import CPUExecutor
executor_class = CPUExecutor
elif engine_config.device_config.device_type == "npu":
if engine_config.parallel_config.worker_use_ray:
initialize_ray_cluster(engine_config.parallel_config)
from vllm_npu.executor.ascend_ray_executor import RayAscendExecutor
executor_class = RayAscendExecutor
else:
from vllm_npu.executor.ascend_executor import AscendExecutor
executor_class = AscendExecutor
elif engine_config.parallel_config.worker_use_ray:
initialize_ray_cluster(engine_config.parallel_config)
from vllm.executor.ray_gpu_executor import RayGPUExecutor
executor_class = RayGPUExecutor
else:
if engine_config.parallel_config.world_size != 1:
raise ValueError("Ray is required if parallel_config.world_size > 1.")
from vllm.executor.gpu_executor import GPUExecutor
executor_class = GPUExecutor
# Create the LLM engine.
engine = cls(
**engine_config.to_dict(),
executor_class=executor_class,
log_stats=not engine_args.disable_log_stats,
usage_context=usage_context,

nn

)

return engine

@) async_ascend_engine.py
from vllm.engine.arg_utils import AsyncEngineArgs
from vllm.usage.usage_lib import UsageContext
from vllm_npu.executor.ray_utils import initialize_ray_cluster
@classmethod
def from_engine_args_async(
cls,
engine_args: AsyncEngineArgs,
start_engine_loop: bool = True,
usage_context: UsageContext = UsageContext.ENGINE_CONTEXT,
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) -> "AsyncLLMEngine":
"""Creates an async LLM engine from the engine arguments."""
# Create the engine configs.
engine_config = engine_args.create_engine_config()
if engine_config.device_config.device_type == "neuron":
from vllm.executor.neuron_executor import NeuronExecutorAsync
executor_class = NeuronExecutorAsync
elif engine_config.device_config.device_type == "cpu":
if engine_config.parallel_config.worker_use_ray:
raise RuntimeError("Ray is not supported with the CPU backend.")
from vllm.executor.cpu_executor import CPUExecutorAsync
executor_class = CPUExecutorAsync
elif engine_config.device_config.device_type == "npu":
if engine_config.parallel_config.worker_use_ray:
initialize_ray_cluster(engine_config.parallel_config)
from vllm_npu.executor.ascend_ray_executor import
RayAscendExecutorAsync
executor_class = RayAscendExecutorAsync
else:
from vllm_npu.executor.ascend_executor import AscendExecutorAsync
executor_class = AscendExecutorAsync
elif engine_config.parallel_config.worker_use_ray:
initialize_ray_cluster(engine_config.parallel_config)
from vllm.executor.ray_gpu_executor import RayGPUExecutorAsync
executor_class = RayGPUExecutorAsync
else:
if engine_config.parallel_config.world_size != 1:
raise RuntimeError("Ray is required if parallel_config.world_size > 1.")
from vllm.executor.gpu_executor import GPUExecutorAsync
executor_class = GPUExecutorAsync
# Create the async LLM engine.
engine = cls(
engine_config.parallel_config.worker_use_ray,
engine_args.engine_use_ray,
**engine_config.to_dict(),
executor_class=executor_class,
log_requests=not engine_args.disable_log_requests,
log_stats=not engine_args.disable_log_stats,
max_log_len=engine_args.max_log_len,
start_engine_loop=start_engine_loop,
usage_context=usage_context,
)

return engine

. executor

o _init__.py
from vllm_npu.executor.ray_utils import initialize_ray_cluster
from vllm.executor import ray_utils
ray_utils.initialize_ray_cluster = initialize_ray_cluster

o ascend_executor.py
# Part of codes in this file was copied from project [vVLLM Team][vilm]
from typing import List, Set, Tuple
from vllm.executor.executor_base import ExecutorAsyncBase, ExecutorBase
from vllm.logger import init_logger
from vllm.lora.request import LoRARequest
from vllm.sequence import ExecuteModelRequest, SamplerOutput
from vllm.utils import (get_distributed_init_method, get_ip, get_open_port,
make_async)
from vllm_npu.worker.ascend_worker import AscendWorker
logger = init_logger(__name_)
class AscendExecutor(ExecutorBase):
def _init_executor(self) -> None:
assert (not self.speculative_config
), "Speculative decoding is not yet supported for Ascend backend."
# Instantiate the worker and load the model to the device.
self._init_worker()
def _init_worker(self):
distributed_init_method = get_distributed_init_method(
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get_ip(), get_open_port())
self.driver_worker = AscendWorker(
self.model_config,
self.parallel_config,
self.scheduler_config,
self.device_config,
self.cache_config,
self.load_config,
local_rank=0,
rank=0,
distributed_init_method=distributed_init_method,
lora_config=self.lora_config,
is_driver_worker=True,

self.driver_worker.init_device()
self.driver_worker.load_model()
def determine_num_available_blocks(self) -> Tuple[int, int]:
"""Determine the number of available KV blocks by invoking the
underlying worker.
return self.driver_worker.determine_num_available_blocks()
def initialize_cache(self, num_gpu_blocks: int,
num_cpu_blocks: int) -> None:
"""Initialize the KV cache by invoking the underlying worker.
self.driver_worker.initialize_cache(num_gpu_blocks, num_cpu_blocks)
def execute_model(
self,
execute_model_req: ExecuteModelRequest) -> List[SamplerOutput]:
output = self.driver_worker.execute_model(execute_model_req)
return output
def add_lora(self, lora_request: LoRARequest) -> bool:
return self.driver_worker.add_lora(lora_request)
def remove_lora(self, lora_id: int) -> bool:
return self.driver_worker.remove_lora(lora_id)
def list_loras(self) -> Set[int]:
return self.driver_worker.list_loras()
def check_health(self) -> None:
# NeuronExecutor will always be healthy as long as
# it's running.
return
class AscendExecutorAsync(AscendExecutor, ExecutorAsyncBase):
async def execute_model_async(
self,
execute_model_req: ExecuteModelRequest,
) -> List[SamplerOutput]:
output = await make_async(
self.driver_worker.execute_model
) (execute_model_req=execute_model_req,)
return output
# async def check_health_async(self) -> None:
#  # AscendExecutor will always be healthy as long as
#  #it's running.
#  return

o ascend_ray_executor.py

import asyncio

import os

import pickle

from collections import defaultdict

from itertools import islice, repeat

from typing import TYPE_CHECKING, Any, Dict, List, Optional, Tuple

import vllm.envs as envs

from vllm.executor.distributed_gpu_executor import ( # yapf: disable
DistributedGPUExecutor, DistributedGPUExecutorAsync)

from vllm.executor.ray_utils import RayWorkerWrapper, ray

from vllm.logger import init_logger

from vllm.sequence import ExecuteModelRequest, SamplerOutput

from vllm.utils import (get_distributed_init_method, get_ip, get_open_port,

get_vllm_instance_id, make_async)

SA%hRA 01 (2026-06-05) WRIERE © HERRARBIRAT 281



MindIE
MindIE LLM FF &35 7 lRBAAEEIRERRE

if ray is not None:
from ray.util.scheduling_strategies import PlacementGroupSchedulingStrategy
if TYPE_CHECKING:
from ray.util.placement_group import PlacementGroup
logger = init_logger(__name_)
USE_RAY_COMPILED_DAG = envs.VLLM_USE_RAY_COMPILED_DAG
class RayAscendExecutor(DistributedGPUExecutor):
def _init_executor(self) -> None:
assert (not self.speculative_config
), "Speculative decoding not yet supported for RayNPU backend."
assert self.parallel_config.worker_use_ray
placement_group = self.parallel_config.placement_group
# Disable Ray usage stats collection.
ray_usage = os.environ.get("RAY_USAGE_STATS_ENABLED", "0")
if ray_usage !="1":
os.environ["RAY_USAGE_STATS_ENABLED"] = "0"
# Create the parallel GPU workers.
self._init_workers_ray(placement_group)
self.forward_dag = None
if USE_RAY_COMPILED_DAG:
self.forward_dag = self._compiled_ray_dag()
def _init_workers_ray(self, placement_group: "PlacementGroup",
**ray_remote_kwargs):
if self.parallel_config.tensor_parallel_size == 1:
# For single GPU case, we use a ray worker with constrained memory.
num_gpus = self.cache_config.gpu_memory_utilization
else:
# Otherwise, the ray workers are allocated with a full GPU.
num_gpus = 1
# The driver dummy worker does not actually use any resources.
# It holds the resource for the driver worker.
self.driver_dummy_worker: Optional[RayWorkerWrapper] = None
# The remaining workers are the actual ray actors.
self.workers: List[RayWorkerWrapper] = []
if self.parallel_config.ray_workers_use_nsight:
ray_remote_kwargs = self._configure_ray_workers_use_nsight(
ray_remote_kwargs)
# Create the workers.
driver_ip = get_ip()
for bundle_id, bundle in enumerate(placement_group.bundle_specs):

if not bundle.get("GPU", 0):
continue

scheduling_strategy = PlacementGroupSchedulingStrategy(
placement_group=placement_group,
placement_group_capture_child_tasks=True,
placement_group_bundle_index=bundle_id,

)

worker = ray.remote(
num_cpus=0,
num_gpus=num_gpus,
scheduling_strategy=scheduling_strategy,
**ray_remote_kwargs,

) (RayWorkerWrapper).remote(
worker_module_name="vllm_npu.worker.ascend_worker",
worker_class_name="AscendWorker",
trust_remote_code=self.model_config.trust_remote_code,

)

worker_ip = ray.get(worker.get_node_ip.remote())

if worker_ip == driver_ip and self.driver_dummy_worker is None:
# If the worker is on the same node as the driver, we use it
# as the resource holder for the driver process.
self.driver_dummy_worker = worker
self.driver_worker = RayWorkerWrapper(

worker_module_name="vllm_npu.worker.ascend_worker",
worker_class_name="AscendWorker",
trust_remote_code=self.model_config.trust_remote_code,
)
else:
# Else, added to the list of workers.
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self.workers.append(worker)
if self.driver_dummy_worker is None:
raise ValueError(
"Ray does not allocate any GPUs on the driver node. Consider "
"adjusting the Ray placement group or running the driver on a "
"GPU node.")
# Get the set of GPU IDs used on each node.
worker_node_and_gpu_ids = self._run_workers("get_node_and_gpu_ids",
use_dummy_driver=True)
node_workers = defaultdict(list)
node_gpus = defaultdict(list)
for i, (node_id, gpu_ids) in enumerate(worker_node_and_gpu_ids):
node_workers[node_id].append(i)
node_gpus[node_id].extend(gpu_ids)
for node_id, gpu_ids in node_gpus.items():
node_gpus[node_id] = sorted(gpu_ids)
VLLM_INSTANCE_ID = get_vllm_instance_id()
# Set environment variables for the driver and workers.
all_args_to_update_environment_variables = [({
"CUDA_VISIBLE_DEVICES":
" " join(map(str, node_gpus[node_id])),
"VLLM_INSTANCE_ID":
VLLM_INSTANCE_ID,
"VLLM_TRACE_FUNCTION":
str(envs.VLLM_TRACE_FUNCTION),
},) for (node_id, _) in worker_node_and_gpu_ids]
self._run_workers("update_environment_variables",
all_args=all_args_to_update_environment_variables)
distributed_init_method = get_distributed_init_method(
driver_ip, get_open_port())
# Initialize the actual workers inside worker wrapper.
init_worker_all_kwargs = [
self._get_worker_kwargs(
local_rank=node_workers[node_id].index(rank),
rank=rank,
distributed_init_method=distributed_init_method,
) for rank, (node_id, _) in enumerate(worker_node_and_gpu_ids)
1
self._run_workers("init_worker", all_kwargs=init_worker_all_kwargs)
self._run_workers("init_device")
self._run_workers("load_model",
max_concurrent_workers=self.parallel_config.
max_parallel_loading_workers)
def execute_model(
self,
execute_model_req: ExecuteModelRequest) -> List[SamplerOutput]:
all_outputs = self._run_workers(
"execute_model",
driver_kwargs={"execute_model_req": execute_model_req},
use_ray_compiled_dag=USE_RAY_COMPILED_DAG)
# Only the driver worker returns the sampling results.
return all_outputs[0]
def _run_workers(
self,
method: str,
*args,
driver_args: Optional[Tuple[Any, ...]] = None,
driver_kwargs: Optional[Dict[str, Any]] = None,
all_args: Optional[List[Tuple[Any, ...]]1] = None,
all_kwargs: Optional[List[Dict[str, Any]]] = None,
use_dummy_driver: bool = False,
max_concurrent_workers: Optional[int] = None,
use_ray_compiled_dag: bool = False,
**kwargs,
) -> Any:
"""Runs the given method on all workers. Can be used in the following
ways:
- args/kwargs: All workers share the same args/kwargs
- args/kwargs and driver_args/driver_kwargs: Driver worker has
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different args
- all_args/all_kwargs: args/kwargs for each worker are specified
individually
if max_concurrent_workers:
raise NotlmplementedError(
"max_concurrent_workers is not supported yet.")
if driver_args is None:
driver_args = args if all_args is None else all_args[0]
if driver_kwargs is None:
driver_kwargs = kwargs if all_kwargs is None else all_kwargs[0]
count = len(self.workers)
all_worker_args = repeat(args, count) if all_args is None \
else islice(all_args, 1, None)
all_worker_kwargs = repeat(kwargs, count) if all_kwargs is None \
else islice(all_kwargs, 1, None)
if use_ray_compiled_dag:
assert self.forward_dag is not None
output_channels = self.forward_dag.execute(1)
else:
# Start the ray workers first.
ray_worker_outputs = [
worker.execute_method.remote(method, *worker_args,
**worker_kwargs)
for (worker, worker_args, worker_kwargs
) in zip(self.workers, all_worker_args, all_worker_kwargs)
1
# Start the driver worker after all the ray workers.
if not use_dummy_driver:
driver_worker_output = self.driver_worker.execute_method(
method, *driver_args, **driver_kwargs)
else:
assert self.driver_dummy_worker is not None
driver_worker_output = ray.get(
self.driver_dummy_worker.execute_method.remote(
method, *driver_args, *driver_kwargs))
# Get the results of the ray workers.
if self.workers:
if use_ray_compiled_dag:
try:
ray_worker_outputs = [
pickle.loads(chan.begin_read())
for chan in output_channels

1
finally:
# Has to call end_read in order to reuse the DAG.
for chan in output_channels:
chan.end_read()
else:
ray_worker_outputs = ray.get(ray_worker_outputs)
return [driver_worker_output] + ray_worker_outputs
def _compiled_ray_dag(self):
import pkg_resources
required_version = "2.9"
current_version = pkg_resources.get_distribution("ray").version
if current_version < required_version:
raise ValueError(f"Ray version {required_version} or greater is "
f"required, but found {current_version}")
from ray.dag import InputNode, MultiOutputNode
assert self.parallel_config.worker_use_ray
with InputNode() as input_data:
forward_dag = MultiOutputNode([
worker.execute_model_compiled_dag_remote.
bind( # type: ignore[attr-defined]
input_data) for worker in self.workers
i)}
return forward_dag.experimental_compile()
def check_health(self) -> None:
"""Raises an error if engine is unhealthy.

nn
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self._check_if_any_actor_is_dead()
def _check_if_any_actor_is_dead(self):
if not self.workers:
return
dead_actors = []
for actor in self.workers:
actor_state = ray.state.actors(actor._ray_actor_id.hex()) # pylint:
disable=protected-access
if actor_state["State"] == "DEAD":
dead_actors.append(actor)
if dead_actors:
raise RuntimeError("At least one Worker is dead. "
f"Dead Workers: {dead_actors}. ")
class RayAscendExecutorAsync(RayAscendExecutor, DistributedGPUExecutorAsync):
def __init__(self, *args, **kwargs):
super().__init__(*args, **kwargs)
self.driver_executor = make_async(self.driver_worker.execute_method)
async def _run_workers_async(
self,
method: str,
*args,
driver_args: Optional[Tuple[Any, ...]] = None,
driver_kwargs: Optional[Dict[str, Any]] = None,
**kwargs,
) -> Any:
"""Runs the given method on all workers.
coros = []
if driver_args is None:
driver_args = args
if driver_kwargs is None:
driver_kwargs = kwargs
coros.append(
self.driver_executor(method, *driver_args, *driver_kwargs))
# Run the ray workers asynchronously.
for worker in self.workers:
coros.append(worker.execute_method.remote(method, *args, **kwargs))
all_outputs = await asyncio.gather(*coros)
return all_outputs

nun

o ray_utils.py
from typing import Optional, Tuple, TYPE_CHECKING
from vllm.config import ParallelConfig
from vllm.utils import is_hip
from vllm.logger import init_logger
logger = init_logger(__name__)
try:
import ray
except ImportError as e:
logger.warning(f"Failed to import Ray with {e!r}. "
"For distributed inference, please install Ray with "
"*pip install ray".")
ray = None
if TYPE_CHECKING:
from ray.util.placement_group import PlacementGroup
def initialize_ray_cluster(
parallel_config: ParallelConfig,
ray_address: Optional[str] = None,

"""Initialize the distributed cluster with Ray.
it will connect to the Ray cluster and create a placement group
for the workers, which includes the specification of the resources
for each distributed worker.
Args:
parallel_config: The configurations for parallel execution.
ray_address: The address of the Ray cluster. If None, uses
the default Ray cluster address.
if ray is None:
raise ImportError(
"Ray is not installed. Please install Ray to use multi-node "
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# Connect to a ray cluster.
if is_hip():

ray.init(address=ray_address,
ignore_reinit_error=True,
num_gpus=parallel_config.world_size)
else:
"""start adapt"""
# without setting num_gpus, the function will try to detect num of
# GPUs, but in ascend environment it may fail to detect gpus, thus
# needed to be manually setted.
ray.init(address=ray_address, ignore_reinit_error=True,
num_gpus=parallel_config.world_size)
end adapt"""
if parallel_config.placement_group:
# Placement group is already set.
return
# Create placement group for worker processes
current_placement_group = ray.util.get_current_placement_group()
if current_placement_group:
# We are in a placement group
bundles = current_placement_group.bundle_specs
# Verify that we can use the placement group.
gpu_bundles = 0
for bundle in bundles:
bundle_gpus = bundle.get("GPU", 0)
if bundle_gpus > 1:
raise ValueError(
"Placement group bundle cannot have more than 1 GPU.")
if bundle_gpus:
gpu_bundles += 1
if parallel_config.world_size > gpu_bundles:
raise ValueError(
"The number of required GPUs exceeds the total number of "
"available GPUs in the placement group.")

nnn

else:
num_gpus_in_cluster = ray.cluster_resources().get("GPU", 0)
if parallel_config.world_size > num_gpus_in_cluster:
raise ValueError(
"The number of required GPUs exceeds the total number of "
"available GPUs in the cluster.")
# Create a new placement group
placement_group_specs = ([{"GPU": 1}] * parallel_config.world_size)
current_placement_group = ray.util.placement_group(
placement_group_specs)
# Wait until PG is ready - this will block until all
# requested resources are available, and will timeout
# if they cannot be provisioned.
ray.get(current_placement_group.ready(), timeout=1800)
# Set the placement group in the parallel config
parallel_config.placement_group = current_placement_group

®  model_executor

o _init__.py
import vllm.model_executor.model_loader as vllm_model_loader
import vllm_npu.model_executor.ascend_model_loader as ascend_model_loader
vllm_model_loader.get_architecture_class_name =
ascend_model_loader.get_architecture_class_name

o ascend_model_loader.py
# Part of code in this file was copied from project [VLLM Team][vllm] for adapting
usage
import contextlib
import torch
import torch.nn as nn
from vllm.config import DeviceConfig, ModelConfig, LoadConfig
from vllm.model_executor.model_loader.weight_utils import
initialize_dummy_weights
from vllm_npu.model_executor.models.ascend.mindie_llm_wrapper import
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MindIELImWrapper
def get_architecture_class_name(model_config: ModelConfig) -> str:
architectures = getattr(model_config.hf_config, "architectures", [])
if (model_config.quantization is not None
and model_config.quantization != "fp8"
and "MixtralForCausalLM" in architectures):
architectures = ["QuantMixtralForCausalLM"]
return architectures[0]

@contextlib.contextmanager
def _set_default_torch_dtype(dtype: torch.dtype):
"""Sets the default torch dtype to the given dtype.
old_dtype = torch.get_default_dtype()
torch.set_default_dtype(dtype)
yield
torch.set_default_dtype(old_dtype)
def get_model(model_config: ModelConfig, device_config: DeviceConfig,
load_config: LoadConfig,
mindie_model_config, **kwargs) -> nn.Module:
lora_config = kwargs.get("lora_config", None)
model_class = MindIELImWrapper
# Get the (maybe quantized) linear method.
linear_method = None
with _set_default_torch_dtype(model_config.dtype):
# Create a model instance.
# The weights will be initialized as empty tensors.
with torch.device(device_config.device):
if hasattr(model_class, "supported_lora_modules"):
model = model_class(mindie_model_config, linear_method,
lora_config)
elif lora_config:
raise ValueError(
f"Model {model_class.__name__} does not support LoRA, "
"but LoRA is enabled. Support for this model may "
"be added in the future. If this is important to you, "
"please open an issue on github.")
else:
model = model_class(mindie_model_config, linear_method)
if load_config.load_format == "dummy":
initialize_dummy_weights(model)
else:
# Load the weights from the cached or downloaded files.
model.load_weights(model_config.model, load_config.download_dir,
load_config.load_format, model_config.revision)
model = model.npu()
return model.eval()

nn

o layers
o _init_.py: AN

o ascend_sampler.py
# Part of codes in this file was copied from project [vLLM Team] [vllm]
import random
from typing import Dict, List, Optional, Tuple
import torch
import torch.nn as nn
import numpy as np
from vllm.sampling_params import SamplingType
from vllm.sequence import SamplerOutput
from vllm.model_executor.sampling_metadata import SamplingMetadata,
SequenceGroupToSample
from vllm.model_executor.layers.sampler import _get_logprobs,
_build_sampler_output
from mindie_llm.text_generator.utils.sampling_metadata import SamplingData,
SamplingParam
_SAMPLING_EPS = 1e-5
SampleResultType = List[Tuple[List[int], List[int]]]
def _to_tensor(data, dtype=None):
if dtype:
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return torch.tensor(data, dtype=dtype, device=torch.device("npu"))
else:
return torch.tensor(data, device=torch.device("npu"))
class AscendSampler(nn.Module):
def __init__(self, mindie_model):
super().__init__()
self.mindie_model = mindie_model
self.include_gpu_probs_tensor = False
def forward(
self,
logits: torch.Tensor,
sampling_metadata: SamplingMetadata,
) -> Optional[SamplerOutput]:
_, vocab_size = logits.shape
mindie_sampling_data, mindie_sampling_param =
self.construct_data(sampling_metadata, vocab_size)
probs = torch.softmax(logits, dim=-1, dtype=torch.float)
logprobs = torch.log_softmax(logits, dim=-1, dtype=torch.float)
next_tokens = self.mindie_model.sample(
logits,
sampling_data=mindie_sampling_data,
sampling_param=mindie_sampling_param,

)

sample_results, maybe_sampled_tokens_tensor = recover_data(
sampling_metadata=sampling_metadata,
sampled_tokens=next_tokens,
logprobs=logprobs,
include_gpu_probs_tensor=self.include_gpu_probs_tensor,

if self.include_gpu_probs_tensor:
if maybe_sampled_tokens_tensor is None:
raise RuntimeError("maybe_sampled_tokens_tensor is None")
on_device_tensors = (probs, logprobs, maybe_sampled_tokens_tensor)
else:
on_device_tensors = None
# Get the logprobs query results.
prompt_logprobs, sample_logprobs = _get_logprobs(
logprobs, sampling_metadata, sample_results)
return _build_sampler_output(sample_results,
sampling_metadata,
prompt_logprobs,
sample_logprobs,
on_device_tensors=on_device_tensors)
def construct_data(
self,
sampling_metadata: SamplingMetadata,
vocab_size: int,
) -> Tuple[SamplingData, SamplingParam]:
all_input_tokens: List[List[int]] = []
prompt_tokens: List[List[int]] = []
output_tokens: List[List[int]] = []
top_ks: List[int] = []
temperatures: List[float] = []
top_ps: List[float] =[]
min_ps: List[float] = []
presence_penalties: List[float] = []
frequency_penalties: List[float] = []
repetition_penalties: List[float] = []
sampling_seeds: List[int] = []
sample_indices: List[int] = []
do_samples: List[bool] =[] # To Do
do_penalties = False
do_top_p_top_k = False
do_min_p = False
greedy_flag = False

if sampling_metadata.seq_groups is None:
raise RuntimeError("sampling_metadata.seq_group is None, no data
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received.")

for seq_group in sampling_metadata.seq_groups:
do_samples.append(seq_group.do_sample)
seq_ids = seq_group.seq_ids
sampling_params = seq_group.sampling_params
temperature = sampling_params.temperature
p = sampling_params.presence_penalty
f = sampling_params.frequency_penalty
r = sampling_params.repetition_penalty
top_p = sampling_params.top_p
min_p = sampling_params.min_p
is_greedy = sampling_params.sampling_type == SamplingType.GREEDY
seed = sampling_params.seed
if seed is None:

if is_greedy:
seed =0
else:

lo, hi = torch.iinfo(torch.long).min, torch.iinfo(torch.long).max
seed = random.randint(lo, hi)
if is_greedy:
greedy_flag = True
# k should not be greater than the vocab size.
top_k = min(sampling_params.top_k, vocab_size)
top_k = vocab_size if top_k == -1 else top_k
if temperature < _SAMPLING_EPS:
temperature = 1.0
if not do_top_p_top_k and (top_p < 1.0 - _SAMPLING_EPS
or top_k != vocab_size):
do_top_p_top_k = True
if not do_min_p and min_p > _SAMPLING_EPS:
do_min_p = True
if not do_penalties:
if abs(p) >= _SAMPLING_EPS:
do_penalties = True
elif abs(f) >= _SAMPLING_EPS:
do_penalties = True
elif abs(r - 1.0) >= _SAMPLING_EPS:
do_penalties = True
is_prompt = seq_group.is_prompt
if (seq_group.is_prompt
and sampling_params.prompt_logprobs is not None):
# For tokens in the prompt that we only need to get
# their logprobs
query_len = seq_group.query_len
if query_len is None:
raise RuntimeError("query_len is None")
prefill_len = len(seq_group.prompt_logprob_indices)
temperatures += [temperature] * prefill_len
sampling_seeds += [seed] * prefill_len
top_ps += [top_p] * prefill_len
top_ks += [top_k] * prefill_len
min_ps += [min_p] * prefill_len
presence_penalties += [0] * prefill_len
frequency_penalties += [0] * prefill_len
repetition_penalties += [1] * prefill_len
prompt_tokens.extend([] for _ in range(prefill_len))
output_tokens.extend([] for _ in range(prefill_len))
all_input_tokens.extend([] for _ in range(prefill_len))
if seq_group.do_sample:
sample_lens = len(seq_group.sample_indices)
if sample_lens != len(seq_ids):
raise ValueError("sample_lens != len(seq_ids)")
for seq_id in seq_ids:
seq_data = seq_group.seq_data[seq_id]
prompt_tokens.append(seq_data.prompt_token_ids)
output_tokens.append(seq_data.output_token_ids)
all_input_tokens.append(seq_data.prompt_token_ids +
seq_data.output_token_ids)
temperatures += [temperature] * len(seq_ids)
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sampling_seeds += [seed] * len(seq_ids)
top_ps += [top_p] * len(seq_ids)
top_ks += [top_k] * len(seq_ids)
min_ps += [min_p] * len(seq_ids)
presence_penalties += [p] * len(seq_ids)
frequency_penalties += [f] * len(seq_ids)
repetition_penalties += [r] * len(seq_ids)
repetition_penalties = np.array(repetition_penalties, dtype=np.float32)
frequency_penalties = np.array(frequency_penalties, dtype=np.float32)
presence_penalties = np.array(presence_penalties, dtype=np.float32)
temperatures = np.array(temperatures, dtype=np.float32)
top_ks = np.array(top_ks, dtype=np.int32)
top_ps = np.array(top_ps, dtype=np.float32)
sampling_seeds = np.array(sampling_seeds)
do_samples = np.array(do_samples)
max_tokens_len = max([len(tokens) for tokens in all_input_tokens], default=0)
padded_all_input_tokens = [
tokens + [vocab_size] * (max_tokens_len - len(tokens))
for tokens in all_input_tokens
1
padded_all_input_tokens = np.array(padded_all_input_tokens, dtype=np.int32)
output_max_len = max([len(tokens) for tokens in output_tokens], default=0)
padded_output_tokens = [
tokens + [vocab_size] * (output_max_len - len(tokens))
for tokens in output_tokens
1
padded_output_tokens = np.array(padded_output_tokens, dtype=np.int32)
all_input_ids_tensor = _to_tensor(
padded_all_input_tokens,
torch.int32
) if padded_all_input_tokens is not None else None
output_ids_tensor = _to_tensor(
padded_output_tokens,
torch.int32
) if padded_output_tokens is not None else None
mindie_sampling_data = SamplingData(
all_input_ids=all_input_ids_tensor,
output_ids=output_ids_tensor
)
if greedy_flag:
mindie_sampling_param = None
else:
mindie_sampling_param = SamplingParam.from_numpy(
repetition_penalty=repetition_penalties,
frequency_penalty=frequency_penalties,
presence_penalty=presence_penalties,
temperature=temperatures,
top_k=top_ks,
top_p=top_ps,
seed=sampling_seeds,
do_sample=do_samples,
to_tensor=_to_tensor,
)

return (mindie_sampling_data, mindie_sampling_param)

def recover_data(
sampling_metadata: SamplingMetadata,
sampled_tokens: np.ndarray,
logprobs: torch.Tensor,
include_gpu_probs_tensor: bool,

) -> Tuple[SampleResultType, Optional[torch.Tensor]]:
categorized_seq_group_ids: Dict[SamplingType,

List[int]] = {t: []
for t in SamplingType}

categorized_sample_indices = sampling_metadata.categorized_sample_indices
for i, seq_group in enumerate(sampling_metadata.seq_groups):

sampling_params = seq_group.sampling_params
sampling_type = sampling_params.sampling_type
categorized_seq_group_ids[sampling_type].append (i)

sample_results_dict: Dict[int, Tuple[List[int], List[int]]] = {}
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sample_metadata = {}
# Create output tensor for sampled token ids.
if include_gpu_probs_tensor:
sampled_token_ids_tensor = torch.empty(logprobs.shape[0],
1
dtype=torch.long,
device=logprobs.device)
else:
sampled_token_ids_tensor = None
for sampling_type in SamplingType:
sample_indices = categorized_sample_indices[sampling_type][:, 0]
num_tokens = len(sample_indices)
if num_tokens == 0:
continue
seq_group_id = categorized_seq_group_ids[sampling_type]
seqg_groups = [sampling_metadata.seq_groups[i] for i in seq_group_id]
sample_metadata[sampling_type] = (seq_group_id, seq_groups)
for sampling_type in SamplingType:
if sampling_type not in sample_metadata:
continue
(seq_group_id, seq_groups) = sample_metadata[sampling_type]
if sampling_type in (SamplingType.GREEDY, SamplingType.RANDOM,
SamplingType.RANDOM_SEED):
sample_results = normal_wrap(seq_groups, sampled_tokens)
elif sampling_type == SamplingType.BEAM:
sample_results = beam_wrap(seq_groups, sampled_tokens)
sample_results_dict.update(zip(seq_group_id, sample_results))
sample_results = [
sample_results_dict.get(i, ([1, [1))
for i in range(len(sampling_metadata.seq_groups))
]
return sample_results, sampled_token_ids_tensor
def normal_wrap(
selected_seq_groups: List[SequenceGroupToSample],
samples: np.ndarray,

samples = samples.tolist()
sample_idx =0
results: SampleResultType =[]
for seq_group in selected_seq_groups:
if not seq_group.do_sample:
results.append(([], [1))
continue
seq_ids = seq_group.seq_ids
num_parent_seqs = len(seq_ids)
parent_ids = list(range(num_parent_seqs))
next_token_ids = [samples[sample_idx]]
results.append((next_token_ids, parent_ids))
sample_idx += num_parent_seqs
return results
def beam_wrap(
selected_seq_groups: List[SequenceGroupToSample],
samples: np.ndarray,
):

raise ValueError(f"Unsupported sampling type: beam search")

models
_init__py: Z=EMH
ascend
_init__py: =AM

mindie_llm_wrapper.py

from typing import List, Optional

import math

import torch

from torch import nn

from vllm.model_executor import SamplingMetadata
from vllm.sequence import SamplerOutput
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from vllm.attention import AttentionMetadata
from mindie_llm.text_generator.adapter.generator_torch import GeneratorTorch
from vllm_npu.worker.cache_engine import KVCache
from vllm_npu.model_executor.layers.ascend_sampler import AscendSampler
class MindIELImWrapper(nn.Module):
def __init__(self, mindie_model_config, linear_method=None, lora_config=None):
super(MindlELImWrapper, self).__init__()

self. mindie_model_config = mindie_model_config
self.rank = mindie_model_config['rank']
self.local_rank = mindie_model_config['local_rank']
self.npu_id = self.local_rank
self.world_size = mindie_model_config['world_size']
self.mindie_model = None
self.sampler = None
def forward(
self,
input_ids: torch.Tensor,
positions: torch.Tensor,
kv_caches: List[KVCache],
attn_metadata: AttentionMetadata,
) -> torch.Tensor:
is_prompt = attn_metadata.num_prefill_tokens > 0

if kv_caches[0][0] is None:
kv_caches, block_tables, slots = self.create_dummy_kv_cache(attn_metadata,
input_ids)
else:
if is_prompt:
block_tables = torch.tensor([0], dtype=torch.int32, device="npu")
else:
block_tables = attn_metadata.decode_metadata.block_tables
slots = attn_metadata.slot_mapping
if is_prompt:
input_lengths =
attn_metadata.prefill_metadata.seq_lens_tensor.to(torch.int32)
max_seq_len = int(attn_metadata.prefill_metadata.seq_lens_tensor.max())
lm_head_indices =
(attn_metadata.prefill_metadata.seq_lens_tensor.cumsum(dim=-1) -
1).to(torch.int64)
else:
input_lengths = attn_metadata.decode_metadata.seq_lens_tensor
max_seq_len = attn_metadata.decode_metadata.max_seq_len
lm_head_indices = None

logits = self.mindie_model.forward_tensor(input_ids, positions, is_prompt,
kv_caches, block_tables, slots,
input_lengths, max_seq_len, Im_head_indices)
return logits
def compute_logits(self, hidden_states: torch.Tensor,
sampling_metadata: SamplingMetadata) -> torch.Tensor:
return hidden_states
def sample(
self,
logits: torch.Tensor,
sampling_metadata: SamplingMetadata,
) -> Optional[SamplerOutput]:
# hidden_states is logits
next_tokens = self.sampler(logits, sampling_metadata)
return next_tokens
def load_weights(self,
model_name_or_path: str,
cache_dir: Optional[str] = None,
load_format: str = "auto",
revision: Optional[str] = None):
if load_format not in ['auto’, 'safetensors', 'pt']:
raise ValueError('load-format support [safetensors, pt]')
self.weight_dtype = torch.get_default_dtype()
torch.set_default_dtype(torch.float32)
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self. mindie_model = GeneratorTorch(self.mindie_model_config)
self.sampler = AscendSampler(self.mindie_model)
torch.set_default_dtype(self.weight_dtype)
# when warmup, create dummy kvcache, block_tables, slot_mapping
def create_dummy_kv_cache(self, attn_metadata, input_ids):
dummy_block_num =1
dummy_block_size = 128
model_runner = self. mindie_model.model_wrapper.model_runner
kv_cache = [
(
torch.empty(
(dummy_block_num, dummy_block_size, model_runner.num_kv_heads,
model_runner.head_size),
dtype=self.weight_dtype,
device="npu",
)
torch.empty(
(dummy_block_num, dummy_block_size, model_runner.num_kv_heads,
model_runner.head_size),
dtype=self.weight_dtype,
device="npu",
)
)
for _ in range(model_runner.num_layers)
1
max_s = max(attn_metadata.prefill_metadata.seq_lens_tensor)
max_need_block = math.ceil(max_s / dummy_block_size)
batch_size = len(attn_metadata.prefill_metadata.seq_lens_tensor)
block_tables = torch.zeros(batch_size, max_need_block, dtype=int,
device="npu")
slot = [i for i in range(dummy_block_size)]
slots =[]
warm_up_len = len(input_ids)
while warm_up_len > 0:
if warm_up_len > dummy_block_size:
slots.extend(slot)
warm_up_len -= dummy_block_size
else:
slots.extend(slot[:warm_up_len])
warm_up_len =0
slots = torch.tensor(slots, dtype=torch.long, device="npu")
return kv_cache, block_tables, slots

®  usage

o _init__.py
import types
from vllm.engine.llm_engine import usage_message
import vllm_npu.usage.usage_lib as vllm_npu_usage_lib
usage_message._report_usage_once =
types.MethodType(vllm_npu_usage_lib._report_usage_once, usage_message)

o usage_lib.py
# Part of code in this file was copied from project [VLLM Team][vllm] for adapting
usage
import platform
from typing import Any, Dict
import cpuinfo
import psutil
import torch
import vllm.envs as envs
from vllm.usage.usage_lib import UsageContext, _detect_cloud_provider,
_get_current_timestamp_ns
def _report_usage_once(self, model_architecture: str,
usage_context: UsageContext,
extra_kvs: Dict[str, Any]) -> None:
# Platform information
if torch.npu.is_available():
device_property = torch.npu.get_device_properties()
self.gpu_count = torch.npu.device_count()
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self.gpu_type = device_property.name
self.gpu_memory_per_device = device_property.total_memory
self.provider = _detect_cloud_provider()
self.architecture = platform.machine()
self.platform = platform.platform()
self.total_memory = psutil.virtual_memory().total
info = cpuinfo.get_cpu_info()
self.num_cpu = info.get("count", None)
self.cpu_type = info.get("brand_raw", "")
self.cpu_family_model_stepping = ",".join([
str(info.get("family", "")),
str(info.get("model", "")),
str(info.get("stepping”, ""))
i)}
# vLLM information
import vllm # delayed import to prevent circular import
self.context = usage_context.value
self.vllm_version = vllm.__version__
self.model_architecture = model_architecture
# Metadata
self.log_time = _get_current_timestamp_ns()
self.source = envs.VLLM_USAGE_SOURCE
data = vars(self)
if data["_report_usage_once"] is not None:
del data["_report_usage_once"]
if extra_kvs:
data.update(extra_kvs)
self._write_to_file(data)
self._send_to_server(data)

= worker

o _init__.py
from vllm_npu.worker.cache_engine import _allocate_kv_cache
from vllm.worker import cache_engine
cache_engine.CacheEngine._allocate_kv_cache = _allocate_kv_cache

o ascend_model_runner.py
# Part of codes in this file was copied from project [vVLLM Team][vilm]
import torch
from typing import List, Optional, Tuple
from vllm.logger import init_logger
from vllm.sequence import (SamplerOutput, SequenceGroupMetadata)
from vllm.sampling_params import SamplingParams
from vllm.worker.model_runner import _prepare_fake_inputs, ModelRunner
from vllm.utils import is_hip
from vllm.lora.request import LoRARequest
from vllm.config import (DeviceConfig, LoadConfig, LoRAConfig, ModelConfig,
ParallelConfig, SchedulerConfig, VisionLanguageConfig)
from vllm_npu.model_executor.ascend_model_loader import get_model
logger = init_logger(__name_)
LORA_WARMUP_RANK = 8
class AscendModelRunner(ModelRunner):
def __init_ (
self,
model_config: ModelConfig,
parallel_config: ParallelConfig,
scheduler_config: SchedulerConfig,
device_config: DeviceConfig,
load_config: LoadConfig,
lora_config: Optional[LoRAConfig],
mindie_model_config,
kv_cache_dtype: Optional[str] = "auto",
is_driver_worker: bool = False,
vision_language_config: Optional[VisionLanguageConfig] = None,

super(AscendModelRunner, self).__init_ (
model_config,
parallel_config,
scheduler_config,
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device_config,
load_config,
lora_config,

kv_cache_dtype,
is_driver_worker,
vision_language_config

self. mindie_model_config = mindie_model_config

def load_model(self) -> None:
self. model = get_model(
model_config=self.model_config,
device_config=self.device_config,
load_config=self.load_config,
mindie_model_config=self.mindie_model_config,

)
if self.kv_cache_dtype == "fp8" and is_hip():
# Currently scaled KV cache is only enabled on ROCm
if self.model_config.quantization_param_path is not None:
if callable(getattr(self.model, "load_kv_cache_scales", None)):
self. model.load_kv_cache_scales(
self.model_config.quantization_param_path)
else:
raise RuntimeError(
"Using FP8 KV cache and scaling factors provided but "
"model %s does not support loading scaling factors.",
self. model.__class_ )
else:
logger.warning(
"Using FP8 KV cache but no scaling factors "
"provided. Defaulting to scaling factors of 1.0. "
"This may lead to less accurate results!")
elif self.model_config.quantization_param_path is not None:
logger.warning("KV cache scaling factors provided, "
"but the KV cache data type is not FP8. "
"KV cache scaling factors will not be used.")
@torch.inference_mode()
def execute_model(
self,
seq_group_metadata_list: List[SequenceGroupMetadata],
kv_caches: List[Tuple[torch.Tensor, torch.Tensor]],
) -> Optional[SamplerOutput]:
(input_tokens, input_positions, attn_metadata, sampling_metadata,
lora_requests, lora_mapping, multi_modal_input
) = self.prepare_input_tensors(seq_group_metadata_list)
if self.lora_config:
self.set_active_loras(lora_requests, lora_mapping)
# Currently cuda graph is only supported by the decode phase.
prefillmeta = attn_metadata.prefill_metadata
decode_meta = attn_metadata.decode_metadata
model_executable = self.model
execute_model_kwargs = {
"input_ids": input_tokens,
"positions": input_positions,
"kv_caches": kv_caches,
"attn_metadata": attn_metadata,
}
hidden_states = model_executable (**execute_model_kwargs)
# Only perform sampling in the driver worker.
if not self.is_driver_worker:
return None
# Sample the next token.
output = self. model.sample(
logits=hidden_states,
sampling_metadata=sampling_metadata,

return output
@torch.inference_mode()
def profile_run(self) -> None:
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# Enable top-k sampling to reflect the accurate memory usage.
sampling_params = SamplingParams(top_p=0.99, top_k=self.vocab_size - 1)
max_num_batched_tokens = self.scheduler_config.max_num_batched_tokens
max_num_seqs = self.scheduler_config.max_num_seqs

dummy_lora_requests = []
dummy_lora_requests_per_seq = []
if self.lora_config:
assert self.lora_manager is not None
with self.lora_manager.dummy_lora_cache():
for idx in range(self.lora_config.max_loras):
lora_id = idx + 1
dummy_lora_request = LoRARequest(
lora_name=f"warmup_{lora_id}",
lora_int_id=lora_id,
lora_local_path="/not/a/real/path",
)
self.lora_manageradd_dummy_lora(dummy_lora_request,
rank=LORA_WARMUP_RANK)
dummy_lora_requests.append(dummy_lora_request)
dummy_lora_requests_per_seq = [
dummy_lora_requests[idx % len(dummy_lora_requests)]
for idx in range(max_num_seqs)
1
seqgs: List[SequenceGroupMetadata] =[]

if self.vision_language_config:
max_num_seqs = min(
max_num_seqs,
int(max_num_batched_tokens /
self.vision_language_config.image_feature_size))
for group_id in range(max_num_seqs):
seq_len = (max_num_batched_tokens // max_num_seqs +
(group_id < max_num_batched_tokens % max_num_seqs))
seq_data, fake_multi_modal_input = _prepare_fake_inputs(
seq_len, self.vision_language_config)
seq = SequenceGroupMetadata(
request_id=str(group_id),
is_prompt=True,
seq_data={group_id: seq_data},
sampling_params=sampling_params,
block_tables=None,
lora_request=dummy_lora_requests_per_seq[group_id]
if dummy_lora_requests_per_seq else None,
multi_modal_data=fake_multi_modal_input,
)
segs.append(seq)
# Run the model with the dummy inputs.
num_layers = self.model_config.get_num_layers(self.parallel_config)
kv_caches = [(None, None)] * num_layers
self.execute_model(segs, kv_caches)
torch.npu.synchronize()
return

o ascend_worker.py

# Part of codes in this file was copied from project [vLLM Team] [vllm]

"""A Ascend worker class."""

import gc

from typing import Dict, List, Tuple, Set, Optional, Any

import torch

import torch.distributed

from vllm.config import (CacheConfig, DeviceConfig, ModelConfig, LoadConfig,

ParallelConfig, SchedulerConfig, LoRAConfig,

VisionLanguageConfig)

from vllm.model_executor import set_random_seed

from vllm.distributed import (broadcast_tensor_dict,
ensure_model_parallel_initialized,
init_distributed_environment)

from vllm.sequence import SamplerOutput, ExecuteModelRequest

from vllm.worker.cache_engine import CacheEngine
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from vllm.lora.request import LoRARequest
from vllm.worker.worker_base import WorkerBase
from vllm.worker.worker import raise_if_cache_size_invalid
from vllm_npu.worker.ascend_model_runner import AscendModelRunner
class AscendWorker(WorkerBase):
"""A worker class that executes the model on a group of Ascend NPUs.
def __init__(
self,
model_config: ModelConfig,
parallel_config: ParallelConfig,
scheduler_config: SchedulerConfig,
device_config: DeviceConfig,
cache_config: CacheConfig,
load_config: LoadConfig,
local_rank: int,
rank: int,
distributed_init_method: str,
lora_config: Optional[LoRAConfig] = None,
vision_language_config: Optional[VisionLanguageConfig] = None,
is_driver_worker: bool = False,
) -> None:
self. model_config = model_config
self.parallel_config = parallel_config
self.scheduler_config = scheduler_config
self.device_config = device_config
self.cache_config = cache_config
self.local_rank = local_rank
self.rank = rank
self.distributed_init_method = distributed_init_method
self.lora_config = lora_config
self.load_config = load_config
self.is_driver_worker = is_driver_worker
if self.is_driver_worker:
assert self.rank == 0, "The driver worker must have rank 0."
if self. model_config.trust_remote_code:
# note: lazy import to avoid importing torch before initializing
from vllm.utils import init_cached_hf_modules
init_cached_hf_modules()
self.vision_language_config = vision_language_config
mindie_model_config = {
'backend_type": 'atb',
'model_id": model_config.model,
'rank’: rank,
'local_rank': local_rank,
'world_size": parallel_config.world_size,
'npu_device_id" local_rank,
}
self. model_runner = AscendModelRunner(
model_config,
parallel_config,
scheduler_config,
device_config,
load_config=load_config,
lora_config=self.lora_config,
kv_cache_dtype=self.cache_config.cache_dtype,
is_driver_worker=is_driver_worker,
mindie_model_config=mindie_model_config)
# Uninitialized cache engine. Will be initialized by
# self.initialize_cache().
self.cache_engine: CacheEngine
self.gpu_cache: List[torch.Tensor]
def init_device(self) -> None:
self.device = torch.device(f"npu:{self.local_rank}")
torch.npu.set_device(self.device)
# Initialize the distributed environment.
init_worker_distributed_environment(self.parallel_config, self.rank,
self.distributed_init_method,
self.local_rank)
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# Initialize the model.
set_random_seed(self.model_config.seed)
def load_model(self):
self. model_runner.load_model()
@torch.inference_mode()
def determine_num_available_blocks(self) -> Tuple[int, int]:
"""Profiles the peak memory usage of the model and returns the maximum
number of NPU and CPU cache blocks that can be allocated.
# Profile the memory usage of the model and get the maximum number of
# cache blocks that can be allocated with the remaining free memory.
torch.npu.empty_cache()
torch.npu.reset_peak_memory_stats()
# Execute a forward pass with dummy inputs to profile the memory usage
# of the model.
self. model_runner.profile_run()
block_size = self.cache_config.block_size
dummy_block_size = 128
dummy_num_blocks = dummy_block_size // block_size
# Calculate the number of blocks that can be allocated with the
# profiled peak memory.
torch.npu.synchronize()
peak_memory = torch.npu.max_memory_allocated()
total_gpu_memory = torch.npu.get_device_properties(self.rank).total_memory
cache_block_size = CacheEngine.get_cache_block_size(
self.cache_config, self.model_config, self.parallel_config)
num_gpu_blocks = int(
(total_gpu_memory * self.cache_config.gpu_memory_utilization -
peak_memory) //
cache_block_size) + dummy_num_blocks
num_cpu_blocks = int(self.cache_config.swap_space_bytes // cache_block_size)
num_gpu_blocks = max(num_gpu_blocks, 0)
num_cpu_blocks = max(num_cpu_blocks, 0)
if self. model_runner.lora_manager:
self.model_runner.remove_all_loras()
gc.collect()
torch.npu.empty_cache()
return num_gpu_blocks, num_cpu_blocks
def initialize_cache(self, num_gpu_blocks: int,
num_cpu_blocks: int) -> None:
raise_if_cache_size_invalid(num_gpu_blocks,
self.cache_config.block_size,
self.model_config.max_model_len)
self.cache_config.num_gpu_blocks = num_gpu_blocks
self.cache_config.num_cpu_blocks = num_cpu_blocks

self._init_cache_engine()
self._warm_up_model()
def _init_cache_engine(self):
assert self.cache_config.num_gpu_blocks is not None
self.cache_engine = CacheEngine(self.cache_config, self.model_config,
self.parallel_config)
self.gpu_cache = self.cache_engine.gpu_cache
self. model_runner.set_block_size(self.cache_engine.block_size)
def _warm_up_model(self) -> None:
pass
def cache_swap(
self,
blocks_to_swap_in: Dict[int, int],
blocks_to_swap_out: Dict[int, int],
blocks_to_copy: Dict[int, List[int]],
) -> None:
if blocks_to_swap_in:
self.cache_engine.swap_in(blocks_to_swap_in)
if blocks_to_swap_out:
self.cache_engine.swap_out(blocks_to_swap_out)
if blocks_to_copy:
self.cache_engine.copy(blocks_to_copy)
@torch.inference_mode()
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def execute_model(
self,
execute_model_req: Optional[ExecuteModelRequest] = None
) -> List[SamplerOutput]:
if execute_model_req is None:
seq_group_metadata_list = None
else:
seq_group_metadata_list = execute_model_req.seq_group_metadata_list
if self.is_driver_worker:
assert seq_group_metadata_list is not None
assert execute_model_req is not None
num_seq_groups = len(seq_group_metadata_list)
blocks_to_swap_in = execute_model_req.blocks_to_swap_in
blocks_to_swap_out = execute_model_req.blocks_to_swap_out
blocks_to_copy = execute_model_req.blocks_to_copy
data: Dict[str, Any] = {
"num_seq_groups": hum_seq_groups,
"blocks_to_swap_in": blocks_to_swap_in,
"blocks_to_swap_out": blocks_to_swap_out,
"blocks_to_copy": blocks_to_copy,
}
broadcast_tensor_dict(data, src=0)
else:
data = broadcast_tensor_dict(src=0)
num_seq_groups = data["num_seq_groups"]
blocks_to_swap_in = data["blocks_to_swap_in"]
blocks_to_swap_out = data["blocks_to_swap_out"]
blocks_to_copy = data["blocks_to_copy"]
self.cache_swap(blocks_to_swap_in, blocks_to_swap_out, blocks_to_copy)
# If there is no input, we don't need to execute the model.
if num_seq_groups == 0:
return []
output = self. model_runner.execute_model(seq_group_metadata_list,
self.gpu_cache)
# Worker only supports single-step execution. Wrap the output in a list
# to conform to interface.
return [output]
def add_lora(self, lora_request: LoRARequest) -> bool:
return self. model_runner.add_lora(lora_request)
def remove_lora(self, lora_id: int) -> bool:
return self.model_runner.remove_lora(lora_id)
def list_loras(self) -> Set[int]:
return self. model_runner.list_loras()
def get_cache_block_size_bytes(self) -> int:
"""Get the size of the KV cache block size in bytes.
return CacheEngine.get_cache_block_size(self.cache_config,
self.model_config,
self.parallel_config)

def init_worker_distributed_environment(

parallel_config: ParallelConfig,

rank: int,

distributed_init_method: Optional[str] = None,
local_rank: int = -1,

) -> None:

"""Initialize the distributed environment."""
init_distributed_environment(parallel_config.world_size, rank,
distributed_init_method, local_rank)
ensure_model_parallel_initialized(parallel_config.tensor_parallel_size,
parallel_config.pipeline_parallel_size)

def _check_if_gpu_supports_dtype(torch_dtype: torch.dtype):

# Check if the GPU supports the dtype.
if torch_dtype == torch.bfloat16:
compute_capability = torch.cuda.get_device_capability()
if compute_capability[0] < 8:
gpu_name = torch.cuda.get_device_name()
raise ValueError(
"Bfloat16 is only supported on GPUs with compute capability "
f"of at least 8.0. Your {gpu_name} GPU has compute capability "
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f"{compute_capability[0]}.{compute_capability[1]}. "
"You can use float16 instead by explicitly setting the"
"“dtype’ flag in CLI, for example: --dtype=half.")

o cache_engine.py
from typing import Tuple, List
import torch
KVCache = Tuple[torch.Tensor, torch.Tensor]
def _allocate_kv_cache(
self,
num_blocks: int,
device: str,
) -> List[KVCache]:
"""Allocates KV cache on the specified device.
kv_cache: List[KVCache] =[]

nn

key_block_shape = (self.block_size, self.num_heads, self.head_size)
value_block_shape = (self.block_size, self.num_heads, self.head_size)

for _ in range(self.num_layers):
key_blocks = torch.empty(
size=(num_blocks, *key_block_shape),
dtype=self.dtype,
device=device,

value_blocks = torch.empty(
size=(num_blocks, *value_block_shape),
dtype=self.dtype,
device=device,
)
kv_cache.append((key_blocks, value_blocks))
return kv_cache

config.py
import warnings
import torch
class DeviceConfig:
def __init__(self, device: str = "auto") -> None:
if device == "auto":
# Automated device type detection
if getattr(torch.version, "cann", None) is not None:
self.device_type = "npu"
else:
warnings.warn(
"Failed to detect cann in your environment. \
Please check whether you have installed cann correctly. \
Now the device type for processing input is set to cpu.”

self.device_type = "cpu"
else:
# Device type is assigned explicitly
self.device_type = device
self.device = torch.device(self.device_type)

utils.py
# Part of codes in this file was copied from project [vLLM Team][vlim]
import socket
import warnings
from functools import lru_cache
import vllm.envs as envs
@lru_cache(maxsize=None)
def is_ascend() -> bool:
try:
import torch_npu
except ImportError:
torch_npu = None
return torch_npu is not None
def get_ip() -> str:
host_ip = envs.VLLM_HOST_IP
if host_ip:
return host_ip
# IP is not set, try to get it from the network interface
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# try ipvd
s = socket.socket(socket.AF_INET, socket. SOCK_DGRAM)
try:
s.connect(("localhost", 80)) # Doesn't need to be reachable
socket_name = s.getsockname()[0]
s.close()
return socket_name
except Exception:
warnings.warn("Encounted with connection errors. Using 0.0.0.0 by default.")
s.close()
# try ipv6
try:
s = socket.socket(socket.AF_INET6, socket. SOCK_DGRAM)
# Google's public DNS server, see
# https://developers.google.com/speed/public-dns/docs/using#addresses
s.connect(("localhost", 80)) # Doesn't need to be reachable
socket_name = s.getsockname()[0]
s.close()
return socket_name
except Exception:
warnings.warn("Encounted with connection errors. Using 0.0.0.0 by default.")
s.close()
s.close()
warnings.warn(
"Failed to get the IP address, using 0.0.0.0 by default."
"The value can be set by the environment variable"
" VLLM_HOST_IP or HOST_IP.",
stacklevel=2)
return "0.0.0.0"

npu_adaptor.py
import importlib
import sys
def replace_modules(old_module_name, new_module_name):
if old_module_name in sys.modules:
del sys.modules[old_module_name]
sys.modules[old_module_name] = importlib.import_module(new_module_name)
_default_ops = (
'xformers',
'xformers.ops',
‘vilm._C',
'xformers.ops.fmha.attn_bias',
'vllm.model_executor.layers.ops.sample'
)
for _ops in _default_ops:
replace_modules(_ops, 'vllm_npu')
# dummy class to avoid import error.
class ops:
pass
class cuda_utils:
pass
class cache_ops:
pass
class BlockDiagonalCausalMask:
pass
class LowerTriangularMaskWithTensorBias:
pass
def context_attention_fwd():
pass
def get_num_triton_sampler_splits():
pass
def sample():
pass

_init__.py

import torch

import torch_npu

from torch_npu.contrib import transfer_to_npu

from vllm_npu.npu_adaptor import (BlockDiagonalCausalMask,
LowerTriangularMaskWithTensorBias,
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cache_ops, cuda_utils, ops,
context_attention_fwd,
get_num_triton_sampler_splits, sample)

import vllm_npu.core

import vllm_npu.engine

import vllm_npu.worker

import vllm_npu.model_executor

import vllm_npu.executor

import vllm_npu.attention

import vllm_npu.usage

from vllm_npu.utils import get_ip

from vllm_npu.config import DeviceConfig

import vllm.utils as utils

import vllm.executor.ray_utils as ray_utils

import vllm.config as vconfig

import vllm.engine.arg_utils as varg_utils

utils.get_ip = get_ip

ray_utils.get_ip = get_ip

vconfig.DeviceConfig = DeviceConfig

varg_utils.DeviceConfig = DeviceConfig

__version__="0.4.2"

e examples

- start_server.sh
#!/bin/bash
# ATBINERENEE S
export ATB_LAYER_INTERNAL_TENSOR_REUSE=1
export ATB_WORKSPACE_MEM_ALLOC_GLOBAL=1
export ATB_OPERATION_EXECUTE_ASYNC=1
export TASK_QUEUE_ENABLE=1
export ATB_CONTENT_NCHW_TO_ND=1
export ATB_CONTEXT_WORKSPACE_RING=1
export HCCL_BUFFSIZE=120
export LCCL_DETERMINISTIC=1
export HCCL_DETERMINISTIC=true
export ATB_OPSRUNNER_KERNEL_CACHE_LOCAL_COUNT=8
export ATB_OPSRUNNER_KERNEL_CACHE_GLOABL_COUNT=16
export ATB_LAUNCH_KERNEL_WITH_TILING=0
export VLLM_NO_USAGE_STATS=1 # close vllm usage messages to avoid errors
python -m vilm.entrypoints.openai.api_server --model=facebook/opt-125m --trust-remote-code
--enforce-eager --worker-use-ray

- test_offline.py
from vllm import LLM, SamplingParams
import json
import argparse
parser = argparse.ArgumentParser()
parser.add_argument('--model_path', type=str, default="facebook/opt-125m")
# input prompts for test
prompts = [
"Hello, my name is",
"The president of the United States is",
"The capital of France is",
"The future of Al is",
]
sampling_params = SamplingParams(max_tokens=512, temperature=0)
args = parser.parse_args()
model_path = args.model_path
llm = LLM(model=model_path,
block_size=128,
max_model_len=4096, # max length of prompt
tensor_parallel_size=8, # number of NPUs to be used
max_num_seqs=256, # max batch number
enforce_eager=True, # disable CUDA graph mode
trust_remote_code=True, # If the model is a custom model not yet available in the
HuggingFace transformers library

outputs = llm.generate(prompts, sampling_params)
for i, output in enumerate(outputs):
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prompt = output.prompt
generated_text = output.outputs[0].text
print(f"req_num: {i\nPrompt: {prompt!r}\nGenerated text: {generated_text!r}")

- test offline.sh
#!/bin/bash
# ATBIIEIME RS
export ATB_LAYER_INTERNAL_TENSOR_REUSE=1
export ATB_WORKSPACE_MEM_ALLOC_GLOBAL=1
export ATB_OPERATION_EXECUTE_ASYNC=1
export TASK_QUEUE_ENABLE=1
export ATB_CONTENT_NCHW_TO_ND=1
export ATB_CONTEXT_WORKSPACE_RING=1
export HCCL_BUFFSIZE=120
export LCCL_DETERMINISTIC=1
export HCCL_DETERMINISTIC=true
export ATB_OPSRUNNER_KERNEL_CACHE_LOCAL_COUNT=8
export ATB_OPSRUNNER_KERNEL_CACHE_GLOABL_COUNT=16
export ATB_LAUNCH_KERNEL_WITH_TILING=0
export VLLM_TARGET_DEVICE="npu" # add environment variable to use npu device
export VLLM_NO_USAGE_STATS=1 # close vllm usage messages to avoid errors
python3 test_offline.py --model_path facebook/opt-125m

e installsh

#!/bin/bash

if [ -d "./vllm" ]; then
echo "./vllm directory has already exist!"
exit 1

fi

git clone -b v0.4.2 https://github.com/vllm-project/vlim.git vllm

cp -r cover/* vllm/

cd vilm

pip install -r requirements-ascend.txt

python3 setup.py install

cd ../vlilm_npu

pip install -r requirements.txt

python3 setup.py install

B ERPERBRTEZEMENBRENTERRGE, SARBRERITUT
A, BIRJSERkvLLM S BEIERChRAYREE .

bash install.sh

7.3 TGl E7F Text Generator EOF A4S

7.3.1 RENR

TGI BN 5 TGl EH R BB S E=NA

TGl ( £FR: Text Generation Inference ) EHuggingFaceSZiFAUHIEEIETH . TGIA

BAZIENPULRIRRNETT, BEIRUEABIMETITGIEEAN T, BWEFRERER

B TIEITTGHEZERSS . EEC/ERIERS:

o TGIRSBAIBEN. SClientBIZZREIMY . BatchiBEFIKV Cache D ECINREIATETGI
HEZRHFERY o

o REUHIBESELMERES: NFFRTGHIREMIndIE LLMIBHIIZE—EDO,
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7-4 TGl FFEZE4H

®Web Server
—» gRPC Model Shard —
» |generate ——
* Igenerate — — — —* gRPC Model Shard ]
buffer Batcher —————— |
» |generate —— —* gRPC ModelIShard i
Inferentio2 or Gaudi2
() %88
FE, REEETGIAYERS /IModel ShardhIEE5) .
ST AN R B
& 7-21 RO RAREY
XHEITGIRR | =R ==y 4 MoE Hlora BIEHIER
b,
v2.0.4 EIMindIE EIMindIE [EIMindIE EIMindIE | Qwen-VL
LLM LLM LLM LLM
v0.9.4 [EIMindIE [EIMindIE - [EIMindIE | -
LLM LLM LLM
7.3.2 1&fcinAA

7.3.2.1 TGl R EiEZR SRR

gz

PATGI v2.0.4kRZA 951, EECRIERS TEserver/text_generation_server@H, FEEED
o EFE: MindlE LLMIJA . Batch#5#3{Ee. MindIE LLMHEIRFRN SR IBAYREA
CacheBIEENPU_LHIELE .

MindIE LLMIIN : BRTGHEZEMNIEAGPUEELIEIMINIE LLM

GRS {4 server/text_generation_server/models/__init__.py

# 1.5/ A tgifEnpu FANEECE, tgi npu

try:
import torch_npu
from tgi_npu import MindModel, VImMindModel
npu_module_imported = True

except (ImportError, NotimplementedError):
npu_module_imported = False

# 2 ZIEREETIFQwen VIER, XA MEEZIFBIEFTMIndIE LLM
if npu_module_imported and torch.npu.is_available():
if model_type == QWEN_VL:
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return VIimMindModel(model_id)
else:
return MindModel(model_id)

B2 FINNAERIZEMindModel:

MindMode ZE4%/& B TGIFEZEHYFlashCausalLMZE, FEEEERD AL MindIE
LLMAEERY, H5AE4ER . TokenizerRIEEGEXIIZE

class MindModel(FlashCausalLM):
def __init_ (
self,
model_id: str

logger.warning("Initialize mindie-llm model.")
rank = int(os.getenv("RANK", "0"))
world_size = int(os.getenv("WORLD_SIZE", "1"))
model_config = {

'backend_type": BackendType.ATB,

'rank’: rank,

‘world_size': world_size,

'model_id": model_id,

'num_threads": 8,

'local_rank': rank,

'npu_device_id": rank

}
# 1. s mindie ImiEZY, 3%iERIself model runnerlE Y55

self. model_runner = GeneratorTorch(model_config)

super(MindModel, self).__init_ (
model=self.model_runner.model_wrapper.model_runner.model,
tokenizer=self.model_runner.tokenizer,
num_layers=self.model_runner.model_info.num_layers,
num_kv_heads=self.model_runner.model_info.num_kv_heads,
head_size=self. model_runner.model_info.head_size,
dtype=self.model_runner.model_info.dtype,
device=self. model_runner.model_info.device,
rank=self.model_runner.rank,
world_size=self. model_runner.world_size,

)

logger.warning("MindModel from tgi_npu initialized.")

# 2. FgtF T batchigsKEEtoken
# BFEMindModel 145 £ EH self model_runnerfforward._tensorfEFEE[] ( #3442 ) B THEFE, A
MindFlashCausalLMBatchZ& ( #3442 ) 15/ =
self. model_runner.forward_tensor(
input_ids=input_ids,
position_ids=position_ids,
is_prefill=cu_seqlen_prefill is not None,
kv_cache=kv_cache,
block_tables=block_tables,
slots=slots,
input_lengths=input_lengths,
max_seq_len=max_s,
lm_head_indices=lm_head_indices,

)
# 3. JSHIMEERS, BN SEEAMIndIELLMHeterogeneousNext TokenChoosersE R REE %
(

next_input_ids,
next_token_logprobs,
logprobs,

accepted_ids,
speculative_ids,
batch.next_token_chooser(
batch.all_input_ids_tensor[;, : batch.max_seqlen],
next_token_logits,
speculate,
batch.speculative_ids,
speculative_logits,

~
1
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3 (o) FINSESERZEVImMindModel:

ZESEBEMFRBEMindModel, EVIIRHAEBNDEIMEE T TokenizeF5i%, 1% iEH
MlndIE LLM@J;XEL\7 g%?%*ﬂlU\Eﬁ-ﬁﬁ%o

class VImMindModel(MindModel):
def __init_ (
self,
model_id: str

logger.warning("Initialize mindie-llm model for vim.")
# (ERREIIRNTEE
super(VImMindModel, self).__init__(model_id)
# EHhg Etokenize, iZF5ERHMIndIE-LLMIRHIYE BT SESHISI G X
self.tokenize = TokenizerWrapper(model_id).tokenize
logger.warning("VImMindModel from tgi_npu initialized.")

@property

def batch_type(self) -> Type[VImMindFlashCausalLMBatch]:
# IREIZ1EEBatch#ERY, BT EserverimiElgRPCIEREHER I B1EABatch
return VImMindFlashCausalLMBatch

R4 HIIARIEKRAIBatchZEMindFlashCausalLMBatch:

gllEEMindFlashCausalLMBatchZfEIMindIE LLMBIX Ai53KBatch, 4&BEETGIE
Ze9FlashCausalLMBatchZ

@dataclass
class MindFlashCausalLMBatch(FlashCausalLMBatch):
# 1. FEEZEFlashCausall MBatch_FIZHIR 1NFEZ, next_token_chooser ( MindIE LLMAG/SLZIMEZE ) |
all /nput ids_tensory (
# Z8next_token_chooseri#frsampling )
next_token_chooser MindIELLMHeterogeneousNextTokenChooser
all_input_ids_tensor: torch.Tensor

def from_tokenized(
cls,
pb: generate_pb2.Batch,
tokenizer: PreTrainedTokenizerBase,
batch_tokenized_inputs,
dtype: torch.dtype,
device: torch.device,
) -> "MindFlashCausalLMBatch":

# 2 {4 FEZE
next_token_chooser = MindIELLMHeterogeneousNextTokenChooser.from_pb(
pb=next_token_chooser_parameters, dtype=dtype, device=device

)

# 3. HIEEEL5 /T 4MEZER input id tensor
# Padded all_input _ids_tensor
all_input_ids_tensor = np.zeros(
(len(all_input_ids), max_length), dtype=np.int64
)

for i, input_ids in enumerate(all_input_ids):
all_input_ids_tensorf[i, : len(input_ids)] = input_ids

all_input_ids_tensor = torch.tensor(
all_input_ids_tensor, dtype=torch.int64, device=device

)
I8R5 (Ai%) imINSESIERKAIBatchZEVImMindFlashCausalLMBatch:

PrefillFl0WarmupPE&fIBatch@ M Web Routeri@idgrpct¥i&Ls
text_generation_server, EBHtext_generation_serverZFF{LELETHEMIndIE LLM3#E
1BAYBatch, MM A NBIESBatchBIIEERARE, SESTIFIEREEXSIS]
No
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1EHCE: server/text_generation_server/server.py

# IR IAAIVImMindFlashCausalL MBatch
from tgi_npu.vlm_mind_models import ViImMindFlashCausalLMBatch
VLM_BATCH_TYPES = {VImMindFlashCausalLMBatch}

BlEVImMindFlashCausalLMBatchZ2{EAMindIE LLMYZEEiEKkBatch, 4FEH
NPUEEZSAIMindFlashCausalLMBatch3s , FEZHITASHITSEREALR, FHE
FHTokenzieXI AN SH1T4RED -

def split(string) -> List[Dict[str, str]]:

parts = []

cursor =0

for pattern in IMAGES.finditer(string):
start = pattern.start()
if start != cursor:

parts.append({"text": string[cursor:start]})
parts.append({"image": pattern.group(1)})
cursor = pattern.end()

if cursor != len(string):
parts.append({"text": string[cursor:]})

return parts

@dataclass
class VImMindFlashCausalLMBatch(MindFlashCausalLMBatch):

@classmethod

def batch_tokenized_inputs(cls, requests, tokenize):
inputs = []
for r in requests:

splits = split(rinputs)
single_input = tokenize(splits).tolist()
inputs.append(single_input)
return inputs
@classmethod
def from_pb_processor(
cls,
pb: generate_pb2.Batch,
tokenizer: PreTrainedTokenizerBase,
tokenize,
dtype: torch.dtype,
device: torch.device,

) -> "VImMindFlashCausalLMBatch":
batch_tokenized_inputs = cls.batch_tokenized_inputs(pb.requests, tokenize)
batch = cls.from_tokenized(pb, tokenizer, batch_tokenized_inputs, dtype, device)
return batch

6 IENNEIEZEMIndIELLMHeterogeneousNextTokenChooser:

[EAbIEZEIREBatchshE N RequestBIIESE, NE I BatchiZidg—NEIBIISHR
Sampling I MIEIB S R RYlogitsHR Rt Hitoken(s) o

from mindie_llm.text_generator.utils.sampling_metadata import SamplingData, SamplingParam
from mindie_llm.text_generator.utils.config import SamplerConfig

from mindie_llm.text_generator.samplers.sampler import Sampler

from mindie_llm.modeling.backend_type import BackendType

class MindIELLMHeterogeneousNextTokenChooser:

# 1. SRS, MarpckEihye=RIESEEEmIndie sampler

curr_rank = int(os.getenv("RANK", "0"))

sample_method = Sampler(SamplerConfig(rank=curr_rank, backend_type=BackendType.ATB,

npu_id=curr_rank))

self.tensor_wrapper = TensorWrapper(BackendType.ATB, device)

wrapper_dict = {WRAPPER_KEY: TensorWrapper(BackendType.ATB, device)}

self.sample_params = SamplingParam.from_numpy/(
repetition_penalty=np.array(repetition_penalty, dtype=np.float16),
presence_penalty=None,
frequency_penalty=np.array(frequency_penalty, dtype=np.float16),
temperature=np.array(temperature, dtype=np.float16),
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top_k=np.array(top_k),
top_p=np.array(top_p),
seed=np.array(seeds).astype(np.int32),
do_sample=np.array(do_sample),
**wrapper_dict

)

self.choice = sample_method

self.dtype = dtype

self.device = device

self.seeds = seeds

self.do_sample = self.sample_params.do_sample_meta.do_sample_array

# 2. RIS token idRHEFER logits(scores), FEHL T— 7T tokenid ( next ids)
def __call_ (self,
input_ids: torch.Tensor,
scores: torch.Tensor,
speculate: int,
speculated_ids: Optional[torch.Tensor] = None,
speculative_scores: Optional[torch.Tensor] = None,
):
batch_size = scores.shape[0]
speculate_size = 1
scores = scores.view(batch_size, speculate_size, -1)

input_ids_int32 = input_ids.to(torch.int32)
sample_data = SamplingData(all_input_ids=input_ids_int32, output_ids=input_ids_int32)
next_ids = torch.zeros((batch_size, speculate_size), device=scores.device, dtype=torch.long)
for j in range(speculate_size):

_scores = scores[:, j]

batch_logits, _next_ids = self.choice(batch_logits=_scores, batch_sampling_data=sample_data,
batch_sampling_params=self.sample_params)
scores[;, j] = _scores
next_ids[:, j] = torch.from_numpy(_next_ids)
next_ids = next_ids.view(batch_size * speculate_size)
allscores = scores.view(batch_size * speculate_size, -1)
alllogprobs = torch.log_softmax(allscores, -1)

accepted_ids = torch.ones_like(next_ids)
logprobs = alllogprobs

next_logprobs = torch.gather(logprobs, 1, next_ids.view(-1, 1)).view(-1)

speculative_ids = None
return next_ids, next_logprobs, alllogprobs, accepted_ids, speculative_ids

U7 CacheBTE:

WarmupMERRIB BRI E TGl NPUBETREE EAIERAKV Cache, LAtGITHEHEREKX
Batch Token#&=.,

o  EEFEARIZHS 2IXEIWarmup BatchitERFIEENPUERFEHA. NPURERASR
7. URiItEHEHERIFEFHNRATokenZE, IEESTokenZIEMITE .,
Z: MindModel

Fix: warmup ( B TFEANEXEZEFlashCausalLMAYWarmups3kEXGPURE
=)

# NPUKSEF
total_gpu_memory = torch_npu.npu.get_device_properties(self.device).total_memory

# IEEZF
peak_memory = torch_npu.npu.max_memory_allocated()
# FIRETZ
total_free_memory = total_gpu_memory - peak_memory
logger.warning(f'>>>>total_free_memory {total_free_memory}, total_gpu_memory
{total_gpu_memory}, "

f"MEMORY_FRACTION {MEMORY_FRACTION}")
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# TR AT FHEE
free_memory = max(0, total_free_memory - (1 - MEMORY_FRACTION) * total_gpu_memory)
# SIEE[TFFAIKV Block
num_blocks = (
# Leave 5% for some wiggle room

int((free_memory * 0.95) // total_cache_size)

# Add batch.blocks as we allocated it above, so it is included in the peak memory.

+ cache_manager.num_blocks

)
AR TIEAIKV slot ( total batch tokens ) , BLOCK SIZEZEiX 128
return int(num_blocks * BLOCK_SIZE)

e JIBatchd&E/request BtV CachefCacheManager#éfas, 5GPULH)
CacheManager3£t8LL, #HTA0FIEHC:

FBLOCK_SIZE ( BP—/"BLOCKHRSLOTHE ) BINIRE 19128,
NPU-RL, 910ENDEUEHA, 3102NZHH, KV Cache DELEEEE,
1EFACN 4 server\text_generation_server\models\cache_manager.py
#: CacheManager

& init_

from tgi_npu.info import NPUSoclnfo
# 1. BRNE2 9128

BLOCK_SIZE: int = 128

# Will be set in warmup
CACHE_MANAGER: Optional["CacheManager"] = None

class CacheManager:
def __init_ (

self,
num_blocks: int,
num_layers: int,
num_heads: int,
head_size: int,
repeat_slots: bool,
dtype: torch.dtype,
device: torch.device,

self.block_size = BLOCK_SIZE
self.num_blocks = num_blocks
self.repeat_slots = repeat_slots
soc_info = NPUSoclInfo()
# 2 RIEnpu-FIR Ekvcachetensorf g kS, for 910 ND, 310 NZ
self.need_nz = soc_info.need_nz
if self.need_nz:
self.kv_cache = [
(
torch.empty(
(num_blocks, num_heads * head_size // 16, self.block_size, 16),
dtype=dtype,
device=device,
),
torch.empty(
(num_blocks, num_heads * head_size // 16, self.block_size, 16),
dtype=dtype,
device=device,
),
)
for _in range(num_layers)
1
else:
self.kv_cache = [
(
torch.empty(
(num_blocks, self.block_size, num_heads, head_size),
dtype=dtype,
device=device,

)
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torch.empty(
(num_blocks, self.block_size, num_heads, head_size),
dtype=dtype,
device=device,
)
)

for _in range(num_layers)

self.free_block_mask = torch.ones(num_blocks, dtype=torch.int32, device="cpu")
self.slots = torch.arange(

0, num_blocks * self.block_size, dtype=torch.int64
).view(num_blocks, self.block_size)

e NPUREEFIRR:
@dataclass
class NPUSoclInfo:
soc_name: str = ""
soc_version: int = -1
need_nz: bool = False
self.soc_version = torch_npu._C._npu_get_soc_version()
if self.soc_version in (100, 101, 102, 103, 104, 200, 201, 202, 203):
self.need_nz = True

-

7.3.2.2 BRRESEMRS

RIS
o BEBM(MindIERIESE ) F “ REWAHIE" SH5emIRanfEHIRE .

o E&NI(MindIEREERE ) P “LEARKE" ETHAMCANN, Python
3.10.2. PyTorch 2.1.04EZ2F0Torch_NPU 2.1.03&HAIZ 2,

o EZN (MindIEZZEHER ) b “YIEBYVIEEMIndIE” ETTHEMIndIERIZEE,

FIB1 LERustSRERLE:
# I3 FARM 644ICPUSgaarch64, I3FX86 64ICPURNE FEHE<Haarch64& 1 /ix86_64
waget https://static.rust-lang.org/dist/rust-1.79.0-aarch64-unknown-linux-gnu.tar.gz --no-check-certificate
tar -xvf rust-1.79.0-aarch64-unknown-linux-gnu.tar.gz
cd rust-1.79.0-aarch64-unknown-linux-gnu
bash install.sh

sudo apt update
apt install pkg-config

2 REBXNELE:

BEAESSITERIZE Tpython, Bidtorch._ file_ AYIRZHIAProtocFREES, A
Python 3.10.2941:

Python 3.10.2 (main, Sep 23 2024, 08:51:58) [GCC 9.4.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> import torch

>>> torch._ file__
'/usr/local/python3.10.2/lib/python3.10/site-packages/torch/__init__.py'

=EHlaiEHAY_init__pyFrfE BRAVFSU4Fbin REDIProtoc I E IR . FEEHR
Cargof9aJ /7314 B RFNProtocHRSHEISPATH ( EHIT T —EBRIZBER1I8EN
THAFE) ¢

# CargofmiF AT HATSHHE R

export PATH=$PATH:~/.cargo/bin/
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# protocFfFEEB R
export PATH=/usr/local/python3.10.2/lib/python3.10/site-packages/torch/bin:$PATH

£33 288733 FHRBIRENHERSRBRE, FiaT—RLEMAKinstall shi# TR
LESABRE. FANT:

bash install.sh
ZERFTME, IRETHITXHINZEEREEF .
1) 1£~/.cargo/bin/BR NEIFEH NATHIITIE: text-generation-launcherfdtext-

generation-router

Il ~/.cargo/bin/
-rwxr-xr-x 1 root root 22714304 Nov 8 15:51 text-generation-launcher*
-rwxr-xr-x 1 root root 113330192 Nov 8 15:49 text-generation-router*

2) BELLEMm M pythontl: text-generation-serverflltgi_npu

pip show text-generation-server

Name: text-generation-server

Version: 2.0.4

Summary: Text Generation Inference Python gRPC Server
Home-page:

Author: Olivier Dehaene

Author-email: olivier@huggingface.co

pip show tgi_npu

Name: tgi-npu

Version: 0.1.0

Summary: NPU MindIE Adapter for TGI v2.0.4

T4 ZRFHBEINginX:
apt update
apt install nginx
service nginx start

TE5 miEtgCIERCE XY

vi [etc/nginx/sites-available/tgi_proxy

BT RS HMGEECE M 4 tgi_proxy:
server {

listen 12346 ssl; # IZENginxEITisOFHBFESSL, HTTPSBAIAIRO /443; 152, isOEES5EMTGIRS
WOA—H, REEREEEERLIROS (HRIBERERER)

server_name localhost; # IZENginxIREEEZFR, LAMERANLIPHELE(ENTF127.0.0.1); FE, KXERET
BIEEFERLLETR (RIEERERER)

ssl_certificate /path/to/your/certificate.crt; # ttAMES AT NginxBRSZHNRER (ZEEAWEE AT crtSTL) i
2 (1RIBCIRERRIEK )

ssl_certificate_key /path/to/your/key.key; # IttAMES SIF-BECERIFATE (EBEERKeyXH ) IRZ (1R
SCRREERIEEN )

location / {
proxy_pass http://127.0.0.1:12347; # HAMES E&ITGIIRSSERERRIIPHILEFRO (fRIBERERIEH )
proxy_set_header Host $host; # {REE[EEEHLES ( THEH)
proxy_set_header X-Real-IP $remote_addr; # [A)[SikIRSZ(EiB22 FimAYIPHENE ( TEIEH )
proxy_set_header X-Forwarded-For $proxy_add_x_forwarded_for; # {&i&iEKFTEZIRAIEEMEE (XS

proxy_set_header X-Forwarded-Proto $scheme; # {£i35EIAIERAIINNERY ( TEIER )

$IR6 BT ETSHEEFAtgi_proxyBt & X4 FFERFNginx:
In -s /etc/nginx/sites-available/tgi_proxy /etc/nginx/sites-enabled/
service nginx restart

TR RS infEBRHCIRS M A H G TGITE LIRSS

# IR SRR A
export CUDA_MEMORY_FRACTION=0.9
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# ZEAINERid

export ASCEND_RT_VISIBLE_DEVICES=0,1,2,3,4,5,6,7
# AHERIY B IR TE Hugglngfaceﬁﬁ@:qﬂﬂﬁﬁé
model_path=/home/data/models/qwen2_7B_instruct
# AT Baie ¥ 5FEETGI—5
text-generation-launcher \

--model-id $model_path \

--port 12347 \

--max-input-length 2048 \

--max-total-tokens 2560 \

--sharded true \

--num-shard 8 \

--max-batch-prefill-tokens 8192 \
--max-waiting-tokens 20 \
--max-concurrent-requests 256 \
--waiting-served-ratio 1.2

$IE8 EFmfEMcurl. requestsFH MRS imAIXE FHTTPSIMEIRERFHE IR :
curl https://127.0.0.1:12346/generate -X POST -d '{"inputs":"Please introduce yourself.","parameters":
{"max_new_tokens":64,"repetition_penalty":1.2}}' -H 'Content-Type: application/json'

AR
;JF%)ETGIEEFHTTPT'}J\&EQHEIEHE%, IBRGSUT (ATFHTTPHHYZ M-, FHEFILS

curl http://127.0.0.1:12347/generate -X POST -d '{"inputs":"Please introduce yourself.","parameters":
{"max_new_tokens":64,"repetition_penalty":1.2}}' -H 'Content-Type: application/json'

—--4ER
7.3.3 BHEHULED

7.3.3.1 TGl v2.0.4 R A SE SRS
B REMINT:

Tgi-MindIE
| cover
| models
| init__.py
| clipy
| server.py
| tgi_npu
____init_.py
____cache_manager.py
____info.py
____mind_model.py
____token_mindie.py
____vlm_mind_models.py
|____ pyproject.toml
| install.sh
| README.md

SRS AR T RFR:
HERA LS BXR{ER

cover/ R B dserver/text_generation_server/models/__init__.pySZ{4,
models/ EHHIBEERIS | S EMIndIE LLM,
_init__.py

cover/cli.py E*}QJE@EFIserver/text_generation_server/cli.pyBZ{i'F, 7 hntgi_npu
BRI BEFTEND I8
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7 RS CIEEIERERIRE

RS BXRIEH

cover/ Ei[E G Pserver/text_generation_server/server.py3Zft, 7N

server.py tgi_npust S AESIE BN INRE .

tgi_npu/ FHXINPUTEHFIMEH T ERIVIIAIL

_init__.py

tgi_npu/ KV CacheZ=1E2s, FEEFIINPURITKV Cache#liafk .

cache_mana

ger.py

tgi_npu/ NPUEE,

info.py

tgi_npu/ EN THIEZETI N\ OEMindModel AR RS M AR E SIS

mind_model | MindFlashCasualLMBatch, 33l4%&B/RERIFlashCasualLMLAK

.py FlashCasualLMBatch, f£EMindModeld, generate_token75 %5
TEIRAELRID, HESMIndIE LLMIBRERERIT TN, H
th, ForwardSiEBI9ERAMIndIE LLMIZ2EASforward_tensorsix,
warmup fEENPUISERSF I TIEX .

tgi_npu/ RS,

token_mindi

e.py

tgi_npu/ ENX T ZEEER A O2EVImMindModel LAK T R EIEB S8R -

vlm_mind_ | VImMindFlashCasualLMBatch, 4> Bl4¥&BMindModellA}

models.py MindFlashCasualLMBatch, #£VImMindFlashCasualLMBatchHr,
batch_tokenized_inputs/iE{FEHA T MindIE LLMELRIZHAY
TokenizeF5i%, BHRARBAFESESEEIGAZRIMER .

pyproject.to | ERCZEBEEN

ml

FEGMLES:

Tgi-MindIE/install.sh
#!/usr/bin/env bash

# install-origin

if [ -d "./tgi_origin" ]; then
echo "./tgi_origin directory has already exist!"

exit 1
fi

git clone -b v2.0.4 https://github.com/huggingface/text-generation-inference.git tgi_origin

cp cover/cli.py tgi_origin/server/text_generation_server/

cp cover/models/__init__.py tgi_origin/server/text_generation_server/models

sed -i "s/requires_padding, 16, window_size/requires_padding, 128, window_size/g" tgi_origin/
router/src/infer.rs

sed -i "s/prefill_logprobs: true/prefill_logprobs: false/g" tgi_origin/router/client/src/client.rs

sed -i "s/bnb, accelerate, quantize, peft, outlines/accelerate, quantize, peft, outlines/g" tgi_origin/
server/Makefile

cd tgi_origin && make install-server && make install-router && make install-launcher

cd .. && pip install -e .
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e Tgi-MindIE/cover/models/__init__.py

# This file was copied from project[huggingface][text-generation-inference]
from typing import Optional

import torch
from loguru import logger

from text_generation_server.utils.speculate import get_speculate, set_speculate
from text_generation_server.models.model import Model

# The flag below controls whether to allow TF32 on matmul. This flag defaults to False
# in PyTorch 1.12 and later.
torch.backends.cuda.matmul.allow_tf32 = True

# The flag below controls whether to allow TF32 on cuDNN. This flag defaults to True.
torch.backends.cudnn.allow_tf32 = True

# Disable gradients
torch.set_grad_enabled(False)

_all_=[
"Model",
"get_model",

]

def get_model(
model_id: str,
revision: Optional[str],
sharded: bool,
quantize: Optional[str],
speculate: Optional[int],
dtype: Optional[str],
trust_remote_code: bool,
) -> Model:
if speculate is not None:
logger.warning("Speculate Decoding is not supported now!")
set_speculate(0)

try:
import torch_npu
from tgi_npu import MindModel
npu_module_imported = True

except (ImportError, NotimplementedError) as excp:
npu_module_imported = False
logger.error(f"Error catched: {str(excp)}")

if npu_module_imported and torch.npu.is_available():
return MindModel(model_id)
else:

e Tgi-MindIE/cover/cli.py
import os
import sys
from pathlib import Path
from typing import Optional
from enum import Enum
import typer
from loguru import logger
from huggingface_hub import hf_hub_download
app = typer.Typer()
MODEL_SUFFIX = ".safetensors"
CONFIG_FILENAME = "config.json"

class Quantization(str, Enum):
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bitsandbytes = "bitsandbytes"
bitsandbytes_nf4 = "bitsandbytes-nf4"
bitsandbytes_fp4 = "bitsandbytes-fp4"

gptq = "gptq”
awq = "awq"
eetq = "eetq"
fp8 = "fp8"

class Dtype(str, Enum):
float16 = "float16"
bloat16 = "bfloat16"

@app.command()
def serve(
model_id: str,
revision: Optional[str] = None,
sharded: bool = False,
quantize: Optional[Quantization] = None,
speculate: Optional[int] = None,
dtype: Optional[Dtype] = None,
trust_remote_code: bool = False,
uds_path: Path = "/tmp/text-generation-server",
logger_level: str = "INFO",
json_output: bool = False,
otlp_endpoint: Optional[str] = None,
):
if sharded:
assert (
os.getenv("RANK", None) is not None
), "RANK must be set when sharded is True"
assert (
os.getenv("WORLD_SIZE", None) is not None
), "WORLD_SIZE must be set when sharded is True"
assert (
os.getenv("MASTER_ADDR", None) is not None
), "MASTER_ADDR must be set when sharded is True"
assert (
os.getenv("MASTER_PORT", None) is not None
), "MASTER_PORT must be set when sharded is True"

# Remove default handler

logger.remove()

logger.add(
sys.stdout,
format="{message}",
filter="text_generation_server",
level=logger_level,
serialize=json_output,
backtrace=True,
diagnose=False,

)

logger.add(
sys.stdout,
format="{message}",
filter="tgi_npu",
level=logger_level,
serialize=json_output,
backtrace=True,
diagnose=False,

)
e Tgi-MindIE/cover/server.py

import asyncio
import os

import torch
import torch_npu
import time
import signal
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from grpc import aio
from loguru import logger
from grpc_reflection.vlalpha import reflection
from pathlib import Path
from typing import List, Optional
from text_generation_server.cache import Cache
from text_generation_server.interceptor import Exceptioninterceptor
from text_generation_server.models import Model, get_model
try:
from tgi_npu.vlm_mind_models import VImMindFlashCausalLMBatch
VLM_BATCH_TYPES = {VImMindFlashCausalLMBatch}
except (ImportError, NotimplementedError):
# These imports can fail on CPU/Non flash.
VLM_BATCH_TYPES = set()
from text_generation_server.pb import generate_pb2_grpc, generate_pb2
from text_generation_server.tracing import UDSOpenTelemetryAioServerinterceptor
from text_generation_server.models.globals import set_model_id
soc_version = torch_npu._C._npu_get_soc_version()
if soc_version not in [104,220,221,222,223,224]:
logger.info(""'Some ops do not support in this soc !")
option = {"NPU_FUZZY_COMPILE_BLACKLIST": "ReduceNansum"}
torch.npu.set_option(option)
else:
option = {"NPU_FUZZY_COMPILE_BLACKLIST": "GatherElements"}
torch.npu.set_option(option)
class SignalHandler:
KEEP_PROCESSING = True

def __init__(self):
signal.signal(signal.SIGINT, self.exit_gracefully)
signal.signal(signal.SIGTERM, self.exit_gracefully)
def exit_gracefully(self, signum, frame):
print(f"Exiting gracefully: Signal {signum}")
self. KEEP_PROCESSING = False

class TextGenerationService(generate_pb2_grpc.TextGenerationServiceServicer):
def __init__(
self,
model: Model,
cache: Cache,
quantize: Optional[str],
server_urls: List[str],

self.cache = cache

self. model = model

self.quantize = quantize

self.server_urls = server_urls

# For some reason, inference_mode does not work well with GLOO which we use on CPU

if model.device.type == "cuda" or model.device.type == "npu":
# Force inference mode for the lifetime of TextGenerationService
self._inference_mode_raii_guard = torch._C._InferenceMode(True)

self.step =0

async def Info(self, request, context):
return self. model.info
async def Health(self, request, context):
if self. model.device.type == "cuda":
torch.zeros((2, 2)).cuda()
return generate_pb2.HealthResponse()
async def ServiceDiscovery(self, request, context):
return generate_pb2.ServiceDiscoveryResponse (urls=self.server_urls)
async def ClearCache(self, request, context):
if request.HasField("id"):
self.cache.delete(request.id)
else:
self.cache.clear()
return generate_pb2.ClearCacheResponse()
async def FilterBatch(self, request, context):
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batch = self.cache.pop(request.batch_id)
if batch is None:
raise ValueError(f"Batch ID {request.batch_id} not found in cache.")
filtered_batch = batch filter(request.request_ids)
self.cache.set(filtered_batch)
return generate_pb2.FilterBatchResponse(batch=filtered_batch.to_pb())
async def Warmup(self, request, context):
for i, r in enumerate(request.batch.requests):
r.parameters.typical_p = 1.0
r.prefill_logprobs = False
if self.quantize == "gptq":
try:
# When using GPTQ, Exllama kernels need some global kernels
# For which we have the finale shapes only after the model has loaded
# This will allocate those buffers.
from text_generation_server.layers.gptq import (
create_exllama_buffers,
set_device,

set_device(self. model.device)

create_exllama_buffers(request.max_prefill_tokens)
except ImportError:

pass

if (
self. model.batch_type in VLM_BATCH_TYPES
): # Hack, i would rather use kwargs in the “from_pb" call
for i, r in enumerate(request.batch.requests):
rinputs = r.inputs.split('!')[0]
batch = self.model.batch_type.from_pb_processor(
request.batch,
self. model.tokenizer,
self. model.tokenize,
self.model.dtype,
self.model.device,
)
else:
batch = self.model.batch_type.from_pb(
request.batch, self. model.tokenizer, self. model.dtype, self. model.device
)
max_supported_total_tokens = self. model.warmup(batch)
return generate_pb2.WarmupResponse(
max_supported_total_tokens=max_supported_total_tokens

async def Prefill(self, request, context):
start = time.time_ns()
if (
self. model.batch_type in VLM_BATCH_TYPES
): # Hack, i would rather use kwargs in the “from_pb™ call
batch = self. model.batch_type.from_pb_processor(
request.batch,
self. model.tokenizer,
self. model.tokenize,
self.model.dtype,
self. model.device,
)
else:
batch = self.model.batch_type.from_pb(
request.batch, self. model.tokenizer, self. model.dtype, self. model.device
)
generations, next_batch, timings = self. model.generate_token(batch)
self.cache.set(next_batch)
return generate_pb2.PrefillResponse(
generations=[generation.to_pb() for generation in generations],
batch=next_batch.to_pb() if next_batch else None,
forward_ns=timings[0],
decode_ns=timings[1],
total_ns=time.time_ns() - start,
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Tgi-MindIE/tgi_npu/__init__.py

#!/usr/bin/env python3

# coding=utf-8

# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.

import torch
import torch_npu
from loguru import logger

from tgi_npu.mind_models import MindModel

def init():
torch._C._InferenceMode(True)
soc_version = torch_npu._C._npu_get_soc_version()
if soc_version not in [104, 220, 221, 222, 223, 224]:
logger.info("Some op does not support for this soc!")
option = {"NPU_FUZZY_COMPILE_BLACKLIST": "ReduceNansum"}
else:
option = {"NPU_FUZZY_COMPILE_BLACKLIST": "GatherElements"}
try:
torch.npu.set_option(option)
logger.warning("Finish init for NPU device!")
except Exception as e:
logger.error(f"Failed to init for NPU device: {e}!")

init()
Tgi-MindIE/tgi_npu/cache_manager.py

# Part of codes in this file was copied from project[huggingface][text-generation-inference]

import math

from typing import Optional, List, Tuple
import gc

import torch

from tgi_npu.info import NPUSoclnfo

BLOCK_SIZE: int = 128
# Will be set in warmup
CACHE_MANAGER: Optional["CacheManager"] = None

class CacheManager:
def __init__(

self,
num_blocks: int,
num_layers: int,
num_heads: int,
head_size: int,
repeat_slots: bool,
dtype: torch.dtype,
device: torch.device,

self.block_size = BLOCK_SIZE
self.num_blocks = num_blocks
self.repeat_slots = repeat_slots

# for NZ/ND data format display
self.need_nz = NPUSocInfo().need_nz

if self.need_nz:
self.kv_cache = [
(
torch.empty(
(num_blocks, num_heads * head_size // 16, self.block_size, 16),
dtype=dtype,
device=device,

)i
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torch.empty(
(num_blocks, num_heads * head_size // 16, self.block_size, 16),
dtype=dtype,
device=device,
)
)
for _in range(num_layers)
1
else:
self.kv_cache = [
(
torch.empty(
(num_blocks, self.block_size, num_heads, head_size),
dtype=dtype,
device=device,
)
torch.empty(
(num_blocks, self.block_size, num_heads, head_size),
dtype=dtype,
device=device,
)
)
for _in range(num_layers)
]
self.free_block_mask = torch.ones(num_blocks, dtype=torch.int32, device="cpu")
self.slots = torch.arange(
0, num_blocks * self.block_size, dtype=torch.int64
).view(num_blocks, self.block_size)

def __repr__(self):
return (f"CacheManager: "

f"num_blocks={self.num_blocks},"
f"block_size={self.block_size},"
f"free_block_mask={self.free_block_mask},"
f"slots={self.slots},"
f"k_cache shape={self.kv_cache[0][0].shape},"
f"'v_cache shape={self.kv_cache[0][1].shape}")

def allocate(
self,
needed_blocks_slots: List[Tuple[int, int]],
blocks: int,
max_blocks: int,
device: torch.device,

# Get free blocks indices by finding values in mask that are not set to 0
free_block_indices = self.free_block_mask.nonzero()
if blocks > len(free_block_indices):
raise RuntimeError(
f"Out of available cache blocks: asked {blocks}, only {len(free_block_indices)} free blocks"

)

# Slice by the number of required blocks
block_indices = free_block_indices[:blocks]
block_indices = block_indices.flatten()

# Padded block tables
block_tables_tensor = torch.zeros(

(len(needed_blocks_slots), max_blocks), dtype=torch.int32
)

# Allocate paged attention blocks
cumulative_blocks = 0
slots =[]
block_tables = []
for i, (needed_blocks, needed_slots) in enumerate(needed_blocks_slots):
# Get allocated blocks for this sequence
allocated_blocks = block_indices[
cumulative_blocks: cumulative_blocks + needed_blocks
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# Get slots for the allocated blocks
all_slots = self.slots[allocated_blocks].flatten()

# Repeat slots in the case of context sliding window

if needed_slots > len(all_slots) and self.repeat_slots:
repeats = math.ceil(needed_slots / len(all_slots))
all_slots = all_slots.repeat(repeats)

allocated_slots = all_slots[:needed_slots]

slots.append(allocated_slots)
block_tables.append(allocated_blocks.tolist())
block_tables_tensor[i, :needed_blocks] = allocated_blocks
cumulative_blocks += needed_blocks

block_tables = block_tables
block_tables_tensor = block_tables_tensor.to(device)
slots = torch.concat(slots).to(device)

# Allocate the required number of blocks by setting the mask to 0
self.free_block_mask[block_indices] = 0

return block_tables, block_tables_tensor, slots

def free(self, block_indices: Optional[List[int]]):
if block_indices is not None and block_indices:
# Reset mask
self.free_block_mask[block_indices] = 1

def set_cache_manager(
num_blocks: int,
num_layers: int,
num_heads: int,
head_size: int,
repeat_slots: bool,
dtype: torch.dtype,
device: torch.device,
) -> CacheManager:
global CACHE_MANAGER
if CACHE_MANAGER is not None:
del CACHE_MANAGER
torch.npu.empty_cache()
gc.collect()

CACHE_MANAGER = CacheManager(
num_blocks, num_layers, num_heads, head_size, repeat_slots, dtype, device

)
return CACHE_MANAGER

def get_cache_manager() -> CacheManager:
global CACHE_MANAGER
if CACHE_MANAGER is None:
raise RuntimeError("cache manager was not initialized")

return CACHE_MANAGER

e Tgi-MindIE/tgi_npu/info.py
from dataclasses import dataclass
import torch_npu

@dataclass
class NPUSoclInfo:
soc_name: str = ""
soc_version: int = -1
need_nz: bool = False
def __post_init__(self):
self.soc_version = torch_npu._C._npu_get_soc_version()
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if self.soc_version in (100, 101, 102, 103, 104, 200, 201, 202, 203):
self.need_nz = True

Tgi-MindIE/tgi_npu/mind_model.py

# Part of codes in this file was copied from project[huggingface] [text-generation-inference]

import math

import time

import os

from typing import Optional, Tuple, List, Type
from dataclasses import dataclass

import torch_npu

import torch

from loguru import logger

from opentelemetry import trace
import numpy as np

from text_generation_server.models.flash_causal_lm import FlashCausalLM, FlashCausalLMBatch
from text_generation_server.models.types import (

Batch,

Tokens,

Generation,

GeneratedText

)

from text_generation_server.utils import StoppingCriteria

from text_generation_server.pb import generate_pb2

from text_generation_server.utils.speculate import get_speculate

from text_generation_server.utils.dist import RANK, MEMORY_FRACTION

from text_generation_server.utils.tokens import batch_top_tokens

from text_generation_server.models import cache_manager as tgi_cache_manager

from transformers import PreTrainedTokenizerBase
from mindie_llm.text_generator.adapter.generator_torch import GeneratorTorch
from mindie_llm.modeling.backend_type import BackendType

from tgi_npu.tokens_mindie import MindIELLMHeterogeneousNextTokenChooser

from tgi_npu.cache_manager import (
BLOCK_SIZE,
get_cache_manager,
set_cache_manager,

)

tracer = trace.get_tracer(__name_ )

@dataclass

class MindFlashCausalLMBatch(FlashCausalLMBatch):
next_token_chooser: MindIELLMHeterogeneousNextTokenChooser
all_input_ids_tensor: torch.Tensor

def __repr__(self):
return (f"MindFlashCausalLMBatch: batch_id={self.batch_id},"

f'requests_idx_mapping={self.requests_idx_mapping},"
f"input_ids={self.input_ids},"
f"position_ids={self.position_ids},"
f"cu_seqlen_prefill={self.cu_seqglen_prefill},"
f"start_slots={self.start_slots},"
f"slot_indices={selfslot_indices},"
f"needed_blocks_slots={self.needed_blocks_slots},"
f"block_tables={self.block_tables},"
f"block_tables_tensor={self.block_tables_tensor},"
f"slots={selfslots},"
f"max_seqglen={self.max_seqlen},"
f"prefill_head_indices={self.prefill_head_indices},"
f"prefill_next_token_indices={self.prefill_next_token_indices},"
f"prefill_cu_outlens={self.prefill_cu_outlens},"
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f"input_lengths={self.input_lengths},"
f"input_lengths_tensor={self.input_lengths_tensor},"
f"prefix_offsets={self.prefix_offsets},"
f"read_offsets={self.read_offsets},"
f"all_input_ids_tensor={self.all_input_ids_tensor},"
f"next_token_chooser={self.next_token_chooser},"
f"stopping_criterias={self.stopping_criterias},"
f"blocks={self.blocks},"
f"max_blocks={self.max_blocks}")

@classmethod
def from_pb(

cls,

pb: generate_pb2.Batch,

tokenizer: PreTrainedTokenizerBase,
dtype: torch.dtype,

device: torch.device

) -> "MindFlashCausalLMBatch":

batch_tokenized_inputs = cls.batch_tokenized_inputs(pb.requests, tokenizer)
return cls.from_tokenized(pb, tokenizer, batch_tokenized_inputs, dtype, device)

@classmethod
def from_tokenized(

cls,

pb: generate_pb2.Batch,

tokenizer: PreTrainedTokenizerBase,
batch_tokenized_inputs,

dtype: torch.dtype,

device: torch.device,

) -> "MindFlashCausalLMBatch":

position_ids = []
cu_seqlen_prefill = [0]
needed_blocks_slots = []
start_slots = []
slot_indices = []

input_lengths = []
prefix_offsets = []
read_offsets = []
all_input_ids =[]
requests_idx_mapping = {}

all_prefill_logprobs = True
no_prefill_logprobs = True
prefill_head_indices = []
prefill_next_token_indices = []
prefill_cu_outlens = [0]

next_token_chooser_parameters = []
stopping_criterias = []
top_n_tokens = []

# Cumulative length
cumulative_length = 0
cumulative_max_length = 0
prefill_out_cumulative_length = 0

blocks = 0

max_seqlen = 0
max_length = 0
max_blocks = 0

# Parse batch
for i, (r, tokenized_input) in enumerate(
zip(pb.requests, batch_tokenized_inputs)

# request id -> idx in list mapping
requests_idx_mapping[r.id] =i
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tokenized_input = tokenized_input[-r.truncate:]
if (
tokenized_input[0] == tokenizer.bos_token_id
and tokenized_input[1] == tokenizer.bos_token_id
):

tokenized_input = tokenized_input[1:]

input_length = len(tokenized_input)
input_lengths.append(input_length)

prefix_offsets.append(input_length - 5)
read_offsets.append(input_length)

all_input_ids.append(tokenized_input)

# Position ids
request_position_ids = torch.arange(0, input_length, dtype=torch.int32)
position_ids.append(request_position_ids)

# Add cumulative lengths of all previous inputs
cu_seqlen_prefill.append(cumulative_length + input_length)

next_token_chooser_parameters.append(r.parameters)

stopping_criteria = StoppingCriteria.from_pb(
rstopping_parameters, tokenizer

max_new_tokens = stopping_criteria.max_new_tokens
stopping_criterias.append(stopping_criteria)
top_n_tokens.append(r.top_n_tokens)

# Paged attention

# Remove one as the first token des not have a past

speculative_length = get_speculate()

speculative_length = 0 if speculative_length is None else speculative_length
total_tokens = input_length + max_new_tokens - 1 + speculative_length
needed_blocks = math.ceil(total_tokens / BLOCK_SIZE)

blocks += needed_blocks

needed_blocks_slots.append((needed_blocks, total_tokens))
start_slots.append(cumulative_max_length)

request_slot_indices = torch.arange(
cumulative_max_length,
cumulative_max_length + input_length,
dtype=torch.int64,

)

slot_indices.append(request_slot_indices)

all_prefill_logprobs = all_prefill_logprobs and r.prefill_logprobs
no_prefill_logprobs = no_prefill_logprobs and not r.prefill_logprobs

if r.prefill_logprobs:
prefill_head_indices.append(request_position_ids + cumulative_length)
prefill_next_token_indices.append(
prefill_out_cumulative_length + input_length - 1

prefill_cu_outlens.append(prefill_out_cumulative_length + input_length)
prefill_out_cumulative_length += input_length
else:
prefill_head_indices.append(
torch.tensor(
[cumulative_length + input_length - 1], dtype=torch.int64
)

prefill_next_token_indices.append(prefill_out_cumulative_length)
prefill_cu_outlens.append(prefill_out_cumulative_length + 1)
prefill_out_cumulative_length += 1

# Update
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cumulative_length += input_length
cumulative_max_length += total_tokens
max_seqlen = max(max_seglen, input_length)
max_blocks = max(max_blocks, needed_blocks)
max_length = max(
max_length, input_length + max_new_tokens + speculative_length

)

next_token_chooser = MindlIELLMHeterogeneousNextTokenChooser.from_pb(
pb=next_token_chooser_parameters, dtype=dtype, device=device

)
start_slots = torch.tensor(start_slots, dtype=torch.int64)

# Padded all_input_ids_tensor

all_input_ids_tensor = np.zeros(
(len(all_input_ids), max_length), dtype=np.int64

)

for i, input_ids in enumerate(all_input_ids):
all_input_ids_tensor[i, : len(input_ids)] = input_ids

all_input_ids_tensor = torch.tensor(
all_input_ids_tensor, dtype=torch.int64, device=device

)

if len(pb.requests) > 1:
input_ids = np.concatenate(all_input_ids, dtype=np.int64)
position_ids = torch.cat(position_ids)
slot_indices = torch.cat(slot_indices)
else:
input_ids = all_input_ids[0]
position_ids = position_ids[0]
slot_indices = slot_indices[0]

cu_seqlen_prefill = torch.tensor(
cu_seqlen_prefill, device=device, dtype=torch.int64
)
position_ids = position_ids.to(device)
slot_indices = slot_indices.to(device)
input_ids = torch.tensor(input_ids, dtype=torch.int64, device=device)
input_lengths_tensor = torch.tensor(
input_lengths, dtype=torch.int64, device=device
)

if all_prefill_logprobs:
prefill_head_indices = None
prefill_next_token_indices = cu_seqlen_prefill[1:] - 1
elif no_prefill_logprobs:
prefill_head_indices = cu_seqlen_prefill[1:] - 1
prefill_next_token_indices = None
else:
prefill_head_indices = torch.tensor(
torch.cat(prefill_head_indices), dtype=torch.int64, device=device
)
prefill_next_token_indices = torch.tensor(
prefill_next_token_indices, dtype=torch.int64, device=device
)
top_n_tokens_tensor = torch.tensor(
top_n_tokens, device=device, dtype=torch.int64

)

return cls(
batch_id=pb.id,
requests=pb.requests,
requests_idx_mapping=requests_idx_mapping,
input_ids=input_ids,
position_ids=position_ids,
cu_seqlen_prefill=cu_seqlen_prefill,
start_slots=start_slots,
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slot_indices=slot_indices,
needed_blocks_slots=needed_blocks_slots,
block_tables=None,
block_tables_tensor=None,

slots=None,

max_seqlen=max_seqlen,
prefill_head_indices=prefill_head_indices,
prefill_next_token_indices=prefill_next_token_indices,
prefill_cu_outlens=prefill_cu_outlens,
input_lengths=input_lengths,
input_lengths_tensor=input_lengths_tensor,
prefix_offsets=prefix_offsets,
read_offsets=read_offsets,
all_input_ids=all_input_ids,
all_input_ids_tensor=all_input_ids_tensor,
next_token_chooser=next_token_chooser,
stopping_criterias=stopping_criterias,
top_n_tokens=top_n_tokens,
top_n_tokens_tensor=top_n_tokens_tensor,
blocks=blocks,

max_blocks=max_blocks,
speculative_ids=None,

)

@classmethod
@tracer.start_as_current_span("concatenate")

def concatenate(cls, batches: List["MindFlashCausalLMBatch"]) -> "MindFlashCausalLMBatch":

# Batch attributes
requests = []
requests_idx_mapping = {}

blocks = 0

total_batch_size = 0

total_slots = 0

max_blocks = 0

max_length = 0

max_seqlen = 0

for b in batches:
total_batch_size += len(b)
total_slots += len(b.slots)
blocks += b.blocks
speculative_length = (

b.speculative_ids.shape[1] if b.speculative_ids is not None else 0

max_blocks = max(max_blocks, b.max_blocks)
max_seqlen = max(max_seglen, b.max_seqlen)
max_length = max(
max_length,
max(
input_length
+ stopping_criteria.max_new_tokens
+ speculative_length
- stopping_criteria.current_tokens
for input_length, stopping_criteria in zip(
b.input_lengths, b.stopping_criterias
)
)
)

input_ids = batches[0].input_ids.new_empty(total_batch_size)

position_ids = batches[0].position_ids.new_empty(total_batch_size)

slots = batches[0].slots.new_empty(total_slots)

slot_indices = batches[0].slot_indices.new_empty(total_batch_size)

input_lengths_tensor = batches[0].input_lengths_tensor.new_empty(
total_batch_size

)

block_tables_tensor = batches[0].block_tables_tensor.new_zeros(
(total_batch_size, max_blocks)

)
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all_input_ids_tensor = batches[0].all_input_ids_tensor.new_zeros(
(total_batch_size, max_length)

)

top_n_tokens_tensor = batches[0].top_n_tokens_tensor.new_zeros(
total_batch_size,

)

start_slots = []
block_tables = []
all_input_ids =[]

input_lengths =[]
prefix_offsets = []
read_offsets = []

next_token_chooser_parameters = []
fsm_grammar_states = []
stopping_criterias = []

top_n_tokens = []

# Cumulative length
cumulative_batch_size = 0
cumulative_slots = 0

for i, batch in enumerate(batches):
requests.extend (batch.requests)

if i ==0:
requests_idx_mapping = batch.requests_idx_mapping
else:
# We need to offset the mapping for each batch by the cumulative batch size
for k, v in batch.requests_idx_mapping.items():
requests_idx_mapping[k] = v + cumulative_batch_size

start_index = cumulative_batch_size

end_index = cumulative_batch_size + len(batch)
slots_start_index = cumulative_slots

slots_end_index = cumulative_slots + len(batch.slots)

# Copy tensors (GPU)

input_ids[start_index:end_index] = batch.input_ids
position_ids[start_index:end_index] = batch.position_ids
slot_indices[start_index:end_index] = batch.slot_indices + cumulative_slots
input_lengths_tensor[start_index:end_index] = batch.input_lengths_tensor
top_n_tokens_tensor[start_index:end_index] = batch.top_n_tokens_tensor
slots[slots_start_index:slots_end_index] = batch.slots

all_input_ids_tensor[
start_index:end_index, : batch.all_input_ids_tensor.shape[1]
] = batch.all_input_ids_tensor[:, :max_length]

block_tables_tensor[
start_index:end_index, : batch.block_tables_tensor.shape[1]
1 = batch.block_tables_tensor[:, :max_blocks]

start_slots.append(batch.start_slots + cumulative_slots)

block_tables.extend(batch.block_tables)
all_input_ids.extend(batch.all_input_ids)

input_lengths.extend(batch.input_lengths)
prefix_offsets.extend (batch.prefix_offsets)
read_offsets.extend(batch.read_offsets)

next_token_chooser_parameters.extend([r.parameters for r in batch.requests])
fsm_grammar_states.extend (batch.next_token_chooser.fsm_grammar_states)
stopping_criterias.extend(batch.stopping_criterias)
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top_n_tokens.extend(batch.top_n_tokens)

# Update
cumulative_batch_size += len(batch)
cumulative_slots += len(batch.slots)

start_slots = torch.concat(start_slots)

next_token_chooser = MindlIELLMHeterogeneousNextTokenChooser.from_pb(
pb=next_token_chooser_parameters,
dtype=batches[0].next_token_chooser.dtype,
device=batches[0].next_token_chooser.device

)

speculative_ids = (
torch.cat([b.speculative_ids for b in batches], dim=0)
if batches[0].speculative_ids is not None
else None

)

# Needed to avoid dropping blocks when the batches will go out of scope
for b in batches:

b.block_tables = None

del b

return cls(
batch_id=batches[0].batch_id,
requests=requests,
requests_idx_mapping=requests_idx_mapping,
input_ids=input_ids,
position_ids=position_ids,
cu_seglen_prefill=None,
start_slots=start_slots,
slot_indices=slot_indices,
needed_blocks_slots=None,
block_tables=block_tables,
block_tables_tensor=block_tables_tensor,
slots=slots,
max_seqlen=max_seqlen,
prefill_head_indices=None,
prefill_next_token_indices=None,
prefill_cu_outlens=None,
input_lengths=input_lengths,
input_lengths_tensor=input_lengths_tensor,
prefix_offsets=prefix_offsets,
read_offsets=read_offsets,
all_input_ids=all_input_ids,
all_input_ids_tensor=all_input_ids_tensor,
next_token_chooser=next_token_chooser,
stopping_criterias=stopping_criterias,
top_n_tokens=top_n_tokens,
top_n_tokens_tensor=top_n_tokens_tensor,
blocks=blocks,
max_blocks=max_blocks,
speculative_ids=speculative_ids,

)

def to_pb(self) -> generate_pb2.CachedBatch:
return generate_pb2.CachedBatch(
id=self.batch_id,
request_ids=[r.id for r in self.requests],
size=len(self),
max_tokens=self.blocks * BLOCK_SIZE,
)

class MindModel(FlashCausalLM):
def __init__(
self,
model_id: str
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logger.warning("Initialize mindie-llm model.")
rank = int(os.getenv("RANK", "0"))
world_size = int(os.getenv("WORLD_SIZE", "1"))
model_config = {

'backend_type": BackendType.ATB,

'rank’: rank,

‘world_size': world_size,

'model_id": model_id,

'num_threads": 8,

'local_rank': rank,

'npu_device_id": rank

self.model_runner = GeneratorTorch(model_config)

super(MindModel, self).__init_ (
model=self.model_runner.model_wrapper.model_runner.model,
tokenizer=self.model_runner.tokenizer,
num_layers=self.model_runner.model_info.num_layers,
num_kv_heads=self.model_runner.model_info.num_kv_heads,
head_size=self.model_runner.model_info.head_size,
dtype=self.model_runner.model_info.dtype,
device=self.model_runner.model_info.device,
rank=self.model_runner.rank,
world_size=self.model_runner.world_size,

)

logger.warning("MindModel from tgi_npu initialized.")

def __del_ (self):
del self.model_runner.model_wrapper

@property
def batch_type(self) -> Type[MindFlashCausalLMBatch]:
return MindFlashCausalLMBatch

def forward(
self, batch: MindFlashCausalLMBatch

) -> Tuple[torch.Tensor, Optional[torch.Tensor]]:
"""Assume return logits, speculative_logits"""
input_ids = batch.input_ids
position_ids = batch.position_ids
cu_seqlen_prefill = batch.cu_seglen_prefill
kv_cache = get_cache_manager().kv_cache
block_tables = batch.block_tables_tensor
slots = batch.slots[batch.slot_indices]
input_lengths = batch.input_lengths_tensor
max_s = batch.max_seglen
Im_head_indices = batch.prefill_head_indices
speculative_logits = None

return self. model_runner.forward_tensor(
input_ids=input_ids,
position_ids=position_ids,
is_prefill=cu_seqlen_prefill is not None,
kv_cache=kv_cache,
block_tables=block_tables,
slots=slots,
input_lengths=input_lengths,
max_seq_len=max_s,
lm_head_indices=lm_head_indices,

), speculative_logits

@tracer.start_as_current_span("generate_token")
def generate_token(
self, batch: MindFlashCausalLMBatch
) -> Tuple[List[Generation], Optional[MindFlashCausalLMBatch], Tuple[int, int]]:
start = time.time_ns()
prefill = batch.cu_seglen_prefill is not None
prefill_logprobs = batch.prefill_next_token_indices is not None
# check if need slots
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if batch.needed_blocks_slots:
# Allocate blocks to this batch
block_tables, block_tables_tensor, slots = get_cache_manager().allocate(
batch.needed_blocks_slots,
batch.blocks,
batch.max_blocks,
batch.input_ids.device,
)
batch.needed_blocks_slots = None
batch.block_tables = block_tables
batch.block_tables_tensor = block_tables_tensor
batch.slots = slots

try:

out, speculative_logits = self.forward(batch)
except Exception as e:

del batch

raise e

if prefill:
next_token_logits = (
out[batch.prefill_next_token_indices] if prefill_logprobs else out
)
if speculative_logits is not None:
speculative_logits = (
speculative_logits[batch.prefill_next_token_indices]
if prefill_logprobs
else speculative_logits
)
else:
logger.debug(f"Decode batch size {batch.input_ids.shape[0]}")
next_token_logits = out

speculate = get_speculate()

request_ids = [req.id for req in batch.requests]
(
next_input_ids,
next_token_logprobs,
logprobs,
accepted_ids,
speculative_ids,
) = batch.next_token_chooser(
request_ids,
prefill,
batch.all_input_ids_tensor([:, : batch.max_seglen],
next_token_logits,
speculate

)

batch_top_token_ids, batch_top_token_logprobs = batch_top_tokens(
batch.top_n_tokens, batch.top_n_tokens_tensor, logprobs, accepted_ids

)

if prefill:
if len(batch) > 1 and prefill_logprobs:
# We create the prefill_tokens_indices tensor that will be used to gather prefill logprobs
# When batch == 1, we will just use the batch.input_ids values directly
prefill_tokens_indices = batch.input_ids.new_zeros(len(out))

next_position_ids = batch.position_ids.new_empty(len(batch))
batch.slot_indices = batch.slot_indices[batch.cu_seqlen_prefill[1:] - 1]
# We do not need cu_seglen_prefill anymore
batch.cu_seqlen_prefill = None

else:
prefill_logprobs = None
next_position_ids = batch.position_ids

# Cumulative length
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cumulative_length = 0

# Results

generations: List[Generation] = []
stopped = True

# Zipped iterator
iterator = zip(batch.input_lengths, batch.all_input_ids, accepted_ids)

# We do two for loops as the first one can run completely asynchronously from the GPU while

for the second

# one, we need to first do a GPU <-> CPU sync
# It is faster if we delay this sync for the maximum amount of time

# For each member of the batch

index =0

for i, (input_length, all_input_ids, n_accepted_ids) in enumerate(iterator):
# Indexing metadata
start_index = cumulative_length
end_index = cumulative_length + input_length

if prefill:
# Indexing metadata
out_start_index = batch.prefill_cu_outlens[i]
out_end_index = batch.prefill_cu_outlens[i + 1]
out_length = out_end_index - out_start_index

# Initialize position_ids
# In decode, we do not need this as we can just increment position ids
next_position_ids[i] = batch.position_ids[end_index - 1]

# Used to gather prefill logprobs
# Copy batch.input_ids to prefill_token_indices
if prefill_logprobs:
if len(batch) > 1:
prefill_tokens_indices[out_start_index: out_end_index - 1] = (
batch.input_ids[start_index + 1: start_index + out_length]
)
else:
# Set prefill_tokens_indices to the correct slice
prefill_tokens_indices = batch.input_ids[
start_index + 1: start_index + out_length

]

for _in range(n_accepted_ids):
index += 1

cumulative_length += input_length

batch.all_input_ids_tensor.scatter_(1,

batch.input_lengths_tensor.view(batch.input_lengths_tensor.shape[0], 1),

next_input_ids.view(next_input_ids.shape[0], 1))
# Update values
batch.input_ids = next_input_ids[accepted_ids.cumsum(dim=-1) - 1]
batch.speculative_ids = speculative_ids
batch.position_ids = next_position_ids + accepted_ids
batch.input_lengths_tensor += accepted_ids
batch.slot_indices += accepted_ids

if prefill and prefill_logprobs:
# Get prefill logprobs
prefill_logprobs_tensor = torch.log_softmax(out, -1)
prefill_logprobs = torch.gather(
prefill_logprobs_tensor, 1, prefill_tokens_indices.view(-1, 1)
)
# GPU <-> CPU sync
prefill_logprobs = prefill_logprobs.view(-1).tolist()

# GPU <-> CPU sync
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next_token_logprobs = next_token_logprobs.tolist()
next_token_ids = next_input_ids.tolist()
accepted_ids = accepted_ids.tolist()

start_decode = time.time_ns()

# Zipped iterator

iterator = zip(
batch.requests,
batch.input_lengths,
batch.prefix_offsets,
batch.read_offsets,
batch.stopping_criterias,
batch.all_input_ids,
batch.next_token_chooser.do_sample,
batch.next_token_chooser.seeds,
batch.top_n_tokens,
accepted_ids,
batch_top_token_ids,
batch_top_token_logprobs,

)

# For each member of the batch

index =0

fori, (
request,
input_length,

prefix_offset,
read_offset,
stopping_criteria,
all_input_ids,
do_sample,
seed,
top_n_tokens,
n_accepted_ids,
top_token_ids,
top_token_logprobs,
) in enumerate(iterator):
# Append next token to all tokens
next_token_texts = []
left=0

if n_accepted_ids > 1:
if RANK == 0:
logger.debug(f"Speculated ids {n_accepted_ids - 1}")

current_stopped = False
for j in range(index, index + n_accepted_ids):
# Generated token
next_token_id = next_token_ids[j]
all_input_ids.append(next_token_id)
# Generated token
next_token_text, prefix_offset, read_offset = self.decode_token(
all_input_ids,
prefix_offset,
read_offset,

)
next_token_texts.append(next_token_text)

stop, reason = stopping_criteria(
next_token_id,
next_token_text,

)

if stop:
left = index + n_accepted_ids - j - 1
current_stopped = True
break

else:
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current_stopped = False
stopped = stopped and current_stopped

_next_token_ids = next_token_ids[index: index + n_accepted_ids - left]
_next_token_logprobs = next_token_logprobs[

index: index + n_accepted_ids - left

1

index += n_accepted_ids

# Shard generations
# All generations will be appended in the rust sharded client
if i % self.world_size == self.rank:

if stop:
# Decode generated tokens
output_text, _, _ = self.decode_token(
all_input_ids,

prefix_offset=len(all_input_ids)
- stopping_criteria.current_tokens
read_offset=len(all_input_ids)
- stopping_criteria.current_tokens,

skip_special_tokens=True,

)

generated_text = GeneratedText(
output_text,
stopping_criteria.current_tokens,
reason,
seed if do_sample else None,

)

else:
generated_text = None

# Prefill

if prefill and request.prefill_logprobs:
out_start_index = batch.prefill_cu_outlens[i]
out_end_index = batch.prefill_cu_outlens[i + 1]

# Remove generated token to only have prefill and add nan for first prompt token
request_prefill_logprobs = [float("nan")] + prefill_logprobs[
out_start_index: out_end_index - 1

1
prefill_token_ids = all_input_ids[:-1]
prefill_texts = self.tokenizer.batch_decode(

prefill_token_ids,
clean_up_tokenization_spaces=False,
skip_special_tokens=False,

)

prefill_tokens = Tokens(
prefill_token_ids,
request_prefill_logprobs,
prefill_texts,
is_special=[],

)

else:
prefill_tokens = None

if top_n_tokens > 0:
all_top_tokens =[]
for top_token_ids, top_token_logprobs in zip(
top_token_ids, top_token_logprobs
):
toptoken_texts = self.tokenizer.batch_decode(
top_token_ids,
clean_up_tokenization_spaces=False,
skip_special_tokens=False,
)
special_toptokens = [
token_id in self.all_special_ids
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for token_id in top_token_ids
1
top_tokens = Tokens(
top_token_ids,
top_token_logprobs,
toptoken_texts,
special_toptokens,

all_top_tokens.append(top_tokens)
top_tokens = all_top_tokens
else:
top_tokens = None

generation = Generation(
request.id,

prefill_tokens,

Tokens(
_next_token_ids,
_next_token_logprobs,
next_token_texts,

[nid in self.all_special_ids for nid in _next_token_ids],

)

generated_text,

top_tokens,

)
generations.append(generation)

# Update values

batch.input_lengths[i] = input_length + n_accepted_ids

if batch.input_lengths[i] > batch.max_seqlen:
batch.max_seglen = batch.input_lengths[i]

batch.prefix_offsets[i] = prefix_offset

batch.read_offsets[i] = read_offset

batch.all_input_ids[i] = all_input_ids

if stopped:
del batch
# No need to return a batch if we know that all requests stopped
forward_ns = start_decode - start
decode_ns = time.time_ns() - start_decode
none_batch = None
return generations, none_batch, (forward_ns, decode_ns)

batch.prefill_cu_outlens = None
batch.prefill_head_indices = None
batch.prefill_next_token_indices = None

forward_ns = start_decode - start
decode_ns = time.time_ns() - start_decode
return generations, batch, (forward_ns, decode_ns)

def warmup(self, batch: MindFlashCausalLMBatch):
# The warmup batch is the biggest batch we could ever receive
torch.npu.empty_cache()

peak_memory = torch_npu.npu.max_memory_allocated()
logger.info(f">>>>before warmup peak_memory {peak_memory}")
try:
cache_manager = set_cache_manager(
batch.blocks,
self.num_layers,
self.num_kv_heads,
self.head_size,
False,
self.dtype,
self.device,
)

_, batch, _ = self.generate_token(batch)
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except torch.cuda.OutOfMemoryError as e:
raise RuntimeError(
f"Not enough memory to handle {len(batch.input_ids)} prefill tokens. "
f"You need to decrease "--max-batch-prefill-tokens™
) from e

# Inspired by the original implementation in [vllm](https://github.com/vllm-project/vllm)
# Calculate the number of blocks that can be allocated with the free memory

dtype_size = torch.tensor([], dtype=self.dtype).element_size()

cache_block_size = BLOCK_SIZE * self.num_kv_heads * self.head_size

total_cache_size = self.num_layers * cache_block_size * 2 * dtype_size
torch_npu.npu.synchronize()

total_gpu_memory = torch_npu.npu.get_device_properties(self.device).total_memory

peak_memory = torch_npu.npu.max_memory_allocated()
logger.info(
f'>>>>dtype_size {dtype_size}, cache_block_size {cache_block_size}, num_kv_heads
{self.num_kv_heads}, "
f"total_cache_size {total_cache_size}, peak_memory {peak_memory}")
total_free_memory = total_gpu_memory - peak_memory
logger.info(f">>>>total_free_memory {total_free_memory}, total_gpu_memory
{total_gpu_memory}, "
f"MEMORY_FRACTION {MEMORY_FRACTION}")
free_memory = max(0, total_free_memory - (1 - MEMORY_FRACTION) * total_gpu_memory)

num_blocks = (
# Leave 5% for some wiggle room
int((free_memory * 0.95) // total_cache_size)
# Add batch.blocks as we allocated it above, so it is included in the peak memory.
+ cache_manager.num_blocks

)

del batch
del cache_manager

real_manager = set_cache_manager(

num_blocks,

self.num_layers,

self.num_kv_heads,

self.head_size,

self.sliding_window is not None,

self.dtype,

self.device,
)
tgi_cache_manager.CACHE_MANAGER = real_manager
logger.warning(f">>>>real CacheManger {get_cache_manager()}")
peak_memory = torch_npu.npu.max_memory_allocated()
logger.warning(f">>>>end warmup peak_memory {peak_memory}")
logger.warning(f"Warmup return {int(num_blocks * BLOCK_SIZE)}")
return int(num_blocks * BLOCK_SIZE)

e Tgi-MindIE/tgi_npu/token_mindie.py

# Part of codes in this file was copied from project[huggingface] [text-generation-inference]

import os

from typing import List, Optional

from loguru import logger

import numpy as np

import torch

from text_generation_server.pb import generate_pb2

from mindie_llm.text_generator.utils.sampling_metadata import SamplingData, SamplingParam
from mindie_llm.text_generator.utils.config import SamplerConfig
from mindie_llm.text_generator.samplers.sampler import Sampler

from mindie_llm.modeling.backend_type import BackendType

WRAPPER_KEY = "tensor_wrapper"
try:
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from mindie_llm.text_generator.utils.sampling_metadata import TensorWrapper
except ImportError:
class TensorWrapper:
def __init__(self, backend, device):
self.device = device
self.backend = backend

def __call__(self, data):
if data.dtype == np.int32:
dtype = torch.int32
elif data.dtype == np.bool_:
dtype = torch.bool
else:
dtype = None
return torch.tensor(data, dtype=dtype, device=self.device)

WRAPPER_KEY = "to_tensor"

def do_filter(sample_param: List, indices):
if any(sample_param):
return [sample_param[i] for i in indices]
return sample_param

class MindIELLMHeterogeneousNextTokenChooser:
def __init__(
self,
dtype: torch.dtype,
device: torch.device,
watermark: List[bool],
temperature: List[float],
repetition_penalty: List[float],
frequency_penalty: List[float],
top_k: List[int],
top_p: List[float],
typical_p: List[float],
do_sample: List[bool],
seeds: List[int],
grammars: List[str],
grammar_types: List[int],
fsm_grammar_states: List[int],
sample_method, # mindie-llm sampling method

if any(watermark):
logger.warning(f"Watermark not supported now in mindie-llm")

if any([x < 1.0 for x in typical_p]):
logger.warning(f"Typical_p not supported now in mindie-llm")

if any(grammar_types) or any(grammars) or any(fsm_grammar_states):
logger.warning(f"Grammar not supported now in mindie-llm")

self.tensor_wrapper = TensorWrapper(BackendType.ATB, device)
self.wrapper_dict = {WRAPPER_KEY: TensorWrapper(BackendType.ATB, device)}
self.sample_params = SamplingParam.from_numpy/(
repetition_penalty=np.array(repetition_penalty, dtype=np.float16),
presence_penalty=None,
frequency_penalty=np.array(frequency_penalty, dtype=np.float16),
temperature=np.array(temperature, dtype=np.float16),
top_k=np.array(top_k),
top_p=np.array(top_p),
seed=np.array(seeds).astype(np.int32),
do_sample=np.array(do_sample),
**self.wrapper_dict

)

# Temp store for filter
self.temperature = temperature
self.repetition_penalty = repetition_penalty
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self.frequency_penalty = frequency_penalty
self.top_k = top_k

self.top_p = top_p

self.seeds = seeds

self.do_sample = do_sample

self.choice = sample_method

self.dtype = dtype

self.device = device

self.seeds = seeds

self.do_sample = self.sample_params.do_sample_meta.do_sample_array
self.fsm_grammar_states = fsm_grammar_states

def __call__(self,
request_ids: List,
is_prefill: bool,
input_ids: torch.Tensor,
scores: torch.Tensor,

speculate: int

):

batch_size = scores.shape[0]

speculate_size = 1

scores = scores.view(batch_size, speculate_size, -1)

# Don't use SamplingData, from_numpy to avoid tensor.cpu() to transfer large data
input_ids_int32 = input_ids.to(torch.int32)
sample_data = SamplingData(all_input_ids=input_ids_int32, output_ids=input_ids_int32,
is_prefill=is_prefill,
request_ids=np.array(request_ids))
next_ids = torch.zeros((batch_size, speculate_size), device=scores.device, dtype=torch.long)
for j in range(speculate_size):
_scores = scores[:, j]

batch_logits, _next_ids = self.choice(batch_logits=_scores, batch_sampling_data=sample_data,
batch_sampling_params=self.sample_params)
scores[:, j] = _scores
next_ids[:, j] = torch.from_numpy(_next_ids)
next_ids = next_ids.view(batch_size * speculate_size)
allscores = scores.view(batch_size * speculate_size, -1)
alllogprobs = torch.log_softmax(allscores, -1)

accepted_ids = torch.ones_like(next_ids)
logprobs = alllogprobs

next_logprobs = torch.gather(logprobs, 1, next_ids.view(-1, 1)).view(-1)

speculative_ids = None
return next_ids, next_logprobs, alllogprobs, accepted_ids, speculative_ids

@classmethod
def from_pb(
cls,
pb: List[generate_pb2.NextTokenChooserParameters],
dtype: torch.dtype,
device: torch.device,
fsm_grammar_states: Optional[List[int]] = None,
) -> "MindIELLMHeterogeneousNextTokenChooser":
curr_rank = int(os.getenv("RANK", "0"))
sample_method = Sampler(SamplerConfig(rank=curr_rank, backend_type=BackendType.ATB,
npu_id=curr_rank))
return MindIELLMHeterogeneousNextTokenChooser(
watermark=[pb_.watermark for pb_ in pb],
temperature=[pb_.temperature for pb_ in pb],
repetition_penalty=[pb_.repetition_penalty for pb_ in pb],
frequency_penalty=[pb_.frequency_penalty for pb_ in pb],
top_k=[pb_.top_k for pb_ in pb],
top_p=[pb_.top_p for pb_ in pb],
typical_p=[pb_.typical_p for pb_ in pb],
do_sample=[pb_.do_sample for pb_ in pb],
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seeds=[pb_.seed for pb_ in pb],
device=device,
dtype=dtype,
grammars=[pb_.grammar for pb_ in pb],
grammar_types=[pb_.grammar_type for pb_ in pb],
fsm_grammar_states=(

fsm_grammar_states if fsm_grammar_states else [0] * len(pb)
)
sample_method=sample_method

)

def filter(self, indices):
self.repetition_penalty = do_filter(self.repetition_penalty, indices)
self.frequency_penalty = do_filter(self.frequency_penalty, indices)
self.temperature = do_filter(self.temperature, indices)
self.top_k = do_filter(self.top_k, indices)
self.top_p = do_filter(self.top_p, indices)
self.seeds = do_filter(self.seeds, indices)
self.do_sample = do_filter(self.do_sample, indices)

self.sample_params = SamplingParam.from_numpy/(
repetition_penalty=np.array(self.repetition_penalty, dtype=np.float16),
presence_penalty=None,
frequency_penalty=np.array(self.frequency_penalty, dtype=np.float16),
temperature=np.array(self.temperature, dtype=np.float16),
top_k=np.array(self.top_k),
top_p=np.array(self.top_p),
seed=np.array(self.seeds).astype(np.int32),
do_sample=np.array(self.do_sample),
**self.wrapper_dict

)

return self

e Tgi-MindIE/tgi_npu/vlm_mind_models.py
import re
from typing import List, Type, Dict
from dataclasses import dataclass
import torch
from loguru import logger
from atb_llm.runner.tokenizer_wrapper import TokenizerWrapper
from text_generation_server.pb import generate_pb2
from transformers import PreTrainedTokenizerBase
from tgi_npu.mind_models import MindFlashCausalLMBatch, MindModel
IMAGES = re.compile(r"\[[A\T\N(C2)\s*(\" (22 [MN"DN) 2As*) ")
def split(string) -> List[Dict[str, str]]:
parts =[]
cursor =0
for pattern in IMAGES.finditer(string):
start = pattern.start()
if start != cursor:
parts.append ({"text": string[cursor:start]})
parts.append({"image": pattern.group(1)})
cursor = pattern.end()
if cursor != len(string):
parts.append ({"text": string[cursor:]})
return parts
@dataclass
class VImMindFlashCausalLMBatch(MindFlashCausalLMBatch):
@classmethod
def batch_tokenized_inputs(cls, requests, tokenize):
inputs = []
for r in requests:
splits = split(rinputs)
single_input = tokenize(splits).tolist()
inputs.append(single_input)
return inputs
@classmethod
def from_pb_processor(
cls,
pb: generate_pb2.Batch,
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tokenizer: PreTrainedTokenizerBase,
tokenize,
dtype: torch.dtype,
device: torch.device,
) -> "VImMindFlashCausalLMBatch":
batch_tokenized_inputs = cls.batch_tokenized_inputs(pb.requests, tokenize)
batch = cls.from_tokenized(pb, tokenizer, batch_tokenized_inputs, dtype, device)
return batch
class VimMindModel(MindModel):
def __init__(
self,
model_id: str

logger.warning("Initialize mindie-llm model for vim.")
super(VImMindModel, self).__init__(model_id)
self.tokenize = TokenizerWrapper(model_id).tokenize
logger.warning("VImMindModel from tgi_npu initialized.")
@property
def batch_type(self) -> Type[VImMindFlashCausalLMBatch]:
return VImMindFlashCausalLMBatch

e Tgi-MindIE/pyproject.toml
[tool.poetry]
name = "tgi-npu"
version = "0.1.0"
description = "NPU MindIE Adapter for TGl v2.0.4"
authors = ["Your Name <you@example.com>"]
readme = "README.md"
exclude = ["router", "cover"]

[tool.poetry.dependencies]
python = "A3.10"

[build-system]
requires = ["poetry-core"]
build-backend = "poetry.core.masonry.api"

7.3.3.2 TGl v0.9.4 [RASEEH{LIE
SNHEBRSTGI V2.0AER—3, BFSHSERR, BOXEEER:

Tgi-MindIE
| cover
| models
| init__.py
| tgi_npu
| init__.py
|____cache_manager.py
|___info.py
|___mind_model.py
|___token_mindie.py
| pyproject.toml
| install.sh
[ README.m

B HHE XA EBI TRAR:

B BXKR{ER

cover/ R B dserver/text_generation_server/models/__init__.pySZ{4,
models/ BHEIRREIS | S ZEMIndIE LLM,

_init__.py

tgi_npu/ FIXINPUTEEIMER T U ERIVIIA o

__init__.py
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iR BXRIER

tgi_npu/ KV Cache&E1E2s, FEEHIINPUBITKV Cache#liait
cache_mana

ger.py
tgi_npu/ NPUEE.
info.py

tgi_npu/ EN THIEER N\ (ZEMindModel LA R X R AV EERBERER
mind_model | MindFlashCasualLMBatch, 9 3l44F&BRERIFlashCasualLMUAK
.py FlashCasualLMBatch, fEMindModel®d, generate_tokenf5 L5
TEIRAEDRID, HESMIndIE LLMIBRERERIT TN, H
/1, Forward/5 &N BEAMIndIE LLMIZ{tRYforward_tensorfsik,
warmup Z£ENPUILATEIS s T8,

tgi_npu/ [EREFARE.

token_mindi

e.py

pyproject.to | EBcLRBHCEN .
ml

HEUCHES:

e Tgi-MindIE/install.sh
#!/usr/bin/env bash
# install-origin
if [ -d "./tgi_origin" ]; then
echo "./tgi_origin directory has already exist!"
exit 1
fi

git clone -b v0.9.4 https://github.com/huggingface/text-generation-inference.git tgi_origin

cp cover/cli.py tgi_origin/server/text_generation_server/

cp cover/models/__init__.py tgi_origin/server/text_generation_server/models
cp cover/utils/__init__.py tgi_origin/server/text_generation_server/utils

cp cover/utils/hub.py tgi_origin/server/text_generation_server/utils

cp cover/utils/import_utils.py tgi_origin/server/text_generation_server/utils
cp cover/utils/peft.py tgi_origin/server/text_generation_server/utils

sed -i "s/requires_padding, 16/requires_padding, 128/g" tgi_origin/router/src/infer.rs

sed -i "s/prefill_logprobs: true/prefill_logprobs: false/g" tgi_origin/router/client/src/client.rs

sed -i "s/Vec:from(encoding.get_ids())/encoding.get_ids()/g" tgi_origin/router/src/validation.rs
sed -i "s/bnb, accelerate/accelerate/g" tgi_origin/server/Makefile

cd tgi_origin && make install-server && make install-router && make install-launcher

cd .. && pip install -e .
pip install -r requirements.txt

e Tgi-MindIE/cover/models/__init__.py
# This file was copied from project[huggingface] [text-generation-inference]
from typing import Optional

import torch
from loguru import logger

from text_generation_server.models.model import Model
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# The flag below controls whether to allow TF32 on matmul. This flag defaults to False
# in PyTorch 1.12 and later.
torch.backends.cuda.matmul.allow_tf32 = True

# The flag below controls whether to allow TF32 on cuDNN. This flag defaults to True.
torch.backends.cudnn.allow_tf32 = True

# Disable gradients
torch.set_grad_enabled(False)

_all_ =
"Model",
"get_model",

]

def get_model(
model_id: str,
revision: Optional[str],
sharded: bool,
quantize: Optional[str],
dtype: Optional[str],
trust_remote_code: bool,
) -> Model:
if dtype is None:
dtype = torch.float16
elif dtype == "float16":
dtype = torch.float16
elif dtype == "bfloat16":
dtype = torch.bfloat16
else:
raise RuntimeError(f"Unknown dtype {dtype}")

try:
import torch_npu
from tgi_npu import MindModel
npu_module_imported = True

except (ImportError, NotimplementedError) as excp:
npu_module_imported = False
logger.error(f"Error catched: {str(excp)}")

if npu_module_imported and torch.npu.is_available():
return MindModel(model_id)
else:

Tgi-MindIE/tgi_npu/__init__.py

#!/usr/bin/env python3

# coding=utf-8

# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.

import torch
import torch_npu
from loguru import logger

from tgi_npu.mind_models import MindModel

def init():

torch._C._InferenceMode(True)

soc_version = torch_npu._C._npu_get_soc_version()

if soc_version not in [104, 220, 221, 222, 223, 224]:
logger.info("Some op does not support for this soc!")
option = {"NPU_FUZZY_COMPILE_BLACKLIST": "ReduceNansum"}

else:
option = {"NPU_FUZZY_COMPILE_BLACKLIST": "GatherElements"}

try:
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torch.npu.set_option(option)

logger.warning("Finish init for NPU device!")
except Exception as e:

logger.error(f"Failed to init for NPU device: {e}!")

init()

e Tgi-MindIE/tgi_npu/cache_manager.py
# This file was copied from project[huggingface][text-generation-inference]
import math
from typing import Optional, List, Tuple
import gc
import torch
from tgi_npu.info import NPUSocInfo

BLOCK_SIZE: int = 128
# Will be set in warmup
CACHE_MANAGER: Optional["CacheManager"] = None

class CacheManager:
def __init_ (

self,
num_blocks: int,
num_layers: int,
num_heads: int,
head_size: int,
repeat_slots: bool,
dtype: torch.dtype,
device: torch.device,

self.block_size = BLOCK_SIZE
self.num_blocks = num_blocks
self.repeat_slots = repeat_slots
self.need_nz = NPUSoclInfo().need_nz

if self.need_nz:
selfkv_cache = [
(
torch.empty(
(num_blocks, num_heads * head_size // 16, self.block_size, 16),
dtype=dtype,
device=device,
),
torch.empty(
(num_blocks, num_heads * head_size // 16, self.block_size, 16),
dtype=dtype,
device=device,
),
)
for _in range(num_layers)
1
else:
self.kv_cache = [
(
torch.empty(
(num_blocks, self.block_size, num_heads, head_size),
dtype=dtype,
device=device,
),
torch.empty(
(num_blocks, self.block_size, num_heads, head_size),
dtype=dtype,
device=device,
),
)

for _in range(num_layers)

self.free_block_mask = torch.ones(num_blocks, dtype=torch.int32, device="cpu")
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self.slots = torch.arange(
0, num_blocks * self.block_size, dtype=torch.int64
).view(num_blocks, self.block_size)

def __repr__(self):
return (f"CacheManager: "

f"num_blocks={self.num_blocks},"
f"block_size={self.block_size},"
f"free_block_mask={self.free_block_mask},"
f"slots={self.slots},"
f"k_cache shape={self.kv_cache[0][0].shape},"
f'"'v_cache shape={self.kv_cache[0][1].shape}")

def allocate(
self,
needed_blocks_slots: List[Tuple[int, int]],
blocks: int,
max_blocks: int,
device: torch.device,

# Get free blocks indices by finding values in mask that are not set to 0
free_block_indices = self.free_block_mask.nonzero()
if blocks > len(free_block_indices):
raise RuntimeError(
f"Out of available cache blocks: asked {blocks}, only {len(free_block_indices)} free blocks"

)

# Slice by the number of required blocks
block_indices = free_block_indices[:blocks]
block_indices = block_indices.flatten()

# Padded block tables
block_tables_tensor = torch.zeros(

(len(needed_blocks_slots), max_blocks), dtype=torch.int32
)

# Allocate paged attention blocks
cumulative_blocks = 0
slots =[]
block_tables = []
for i, (needed_blocks, needed_slots) in enumerate(needed_blocks_slots):
# Get allocated blocks for this sequence
allocated_blocks = block_indices[
cumulative_blocks: cumulative_blocks + needed_blocks
1
# Get slots for the allocated blocks
all_slots = self.slots[allocated_blocks].flatten()

# Repeat slots in the case of context sliding window

if needed_slots > len(all_slots) and self.repeat_slots:
repeats = math.ceil(needed_slots / len(all_slots))
all_slots = all_slots.repeat(repeats)

allocated_slots = all_slots[:needed_slots]

slots.append(allocated_slots)
block_tables.append(allocated_blocks.tolist())
block_tables_tensor[i, :needed_blocks] = allocated_blocks
cumulative_blocks += needed_blocks

block_tables = block_tables
block_tables_tensor = block_tables_tensor.to(device)
slots = torch.concat(slots).to(device)

# Allocate the required number of blocks by setting the mask to 0
self.free_block_mask[block_indices] = 0

return block_tables, block_tables_tensor, slots
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def free(self, block_indices: Optional[List[int]]):
if block_indices is not None and block_indices:
# Reset mask
self.free_block_mask[block_indices] = 1

def set_cache_manager(
num_blocks: int,
num_layers: int,
num_heads: int,
head_size: int,
repeat_slots: bool,
dtype: torch.dtype,
device: torch.device,
) -> CacheManager:
global CACHE_MANAGER
if CACHE_MANAGER is not None:
del CACHE_MANAGER
torch.npu.empty_cache()
gc.collect()

CACHE_MANAGER = CacheManager(
num_blocks, num_layers, num_heads, head_size, repeat_slots, dtype, device

)
return CACHE_MANAGER

def get_cache_manager() -> CacheManager:
global CACHE_MANAGER
if CACHE_MANAGER is None:
raise RuntimeError("cache manager was not initialized")

return CACHE_MANAGER

e Tgi-MindIE/tgi_npu/info.py
#!/usr/bin/env python3
# coding=utf-8
# Copyright (c) Huawei Technologies Co., Ltd. 2024-2024. All rights reserved.

from dataclasses import dataclass
import torch_npu

@dataclass

class NPUSoclInfo:
soc_version: int = -1
need_nz: bool = False

def __post_init__(self):
self.soc_version = torch_npu._C._npu_get_soc_version()
if self.soc_version in (100, 101, 102, 103, 104, 200, 201, 202, 203):
self.need_nz = True

e Tgi-MindIE/tgi_npu/mind_model.py
# Part of codes in this file was copied from project[huggingface][text-generation-inference]
#!/usr/bin/env python3
# coding=utf-8

import math

import itertools

import os

from typing import Optional, Tuple, List, Type
from dataclasses import dataclass

import torch_npu

import torch

from loguru import logger

from opentelemetry import trace

import numpy as np

from transformers import PreTrainedTokenizerBase
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from mindie_llm.text_generator.adapter.generator_torch import GeneratorTorch
from mindie_llm.modeling.backend_type import BackendType

from text_generation_server.models.flash_causal_lm import FlashCausalLM, FlashCausalLMBatch
from text_generation_server.models.types import (
Batch,
PrefillTokens,
Generation,
GeneratedText
)
from text_generation_server.utils import StoppingCriteria
from text_generation_server.pb import generate_pb2
from text_generation_server.utils.dist import RANK, MEMORY_FRACTION
from text_generation_server.utils.import_utils import (
empty_cache,
synchronize,
get_free_memory,
)
from tgi_npu.tokens_mindie import MindIELLMHeterogeneousNextTokenChooser
from tgi_npu.cache_manager import (
BLOCK_SIZE,
get_cache_manager,
set_cache_manager,

)

tracer = trace.get_tracer(__name_)

@dataclass

class MindFlashCausalLMBatch(FlashCausalLMBatch):
next_token_chooser: MindIELLMHeterogeneousNextTokenChooser
all_input_ids_tensor: torch.Tensor
block_tables: Optional[List[List[int]]]
block_tables_tensor: Optional[torch.Tensor]

def __repr__(self):
return (f"MindFlashCausalLMBatch: batch_id={self.batch_id},"

f"requests_idx_mapping={self.requests_idx_mapping},"
f"input_ids={self.input_ids},"
f"position_ids={self.position_ids},"
f"cu_seqlen_prefill={self.cu_seqlen_prefill},"
f"start_slots={self.start_slots},"
f"slot_indices={self.slot_indices},"
f"needed_blocks_slots={self.needed_blocks_slots},"
f"block_tables={self.block_tables},"
f"block_tables_tensor={self.block_tables_tensor},"
f"slots={self.slots},"
f"max_seqlen={self.max_seqlen},"
f"prefill_head_indices={self.prefill_head_indices},"
f"prefill_next_token_indices={self.prefill_next_token_indices},
f"prefill_cu_outlens={self.prefill_cu_outlens},"
f"input_lengths={self.input_lengths},"
f"input_lengths_tensor={self.input_lengths_tensor},"
f"prefix_offsets={self.prefix_offsets},"
f"read_offsets={self.read_offsets},"
f"all_input_ids_tensor={self.all_input_ids_tensor},"
f"next_token_chooser={self.next_token_chooser},"
f"stopping_criterias={self.stopping_criterias},"
f"blocks={self.blocks},"
f"max_blocks={self.max_blocks}")

n

def __len__(self):
return len(self.requests)

def __del_ (self):
if self.block_tables is not None and self.block_tables:
global CACHE_MANAGER
# Free blocks
get_cache_manager().free(
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list(itertools.chain.from_iterable(self.block_tables))

)

@classmethod
def batch_tokenized_inputs(cls, requests, tokenizer):
batch_inputs = []
max_truncation = 0
for r in requests:
batch_inputs.append(r.inputs)
max_truncation = max(max_truncation, r.truncate)
batch_tokenized_inputs = tokenizer(batch_inputs, truncation=True, max_length=max_truncation)
["input_ids"]
return batch_tokenized_inputs

@classmethod
def from_pb(
cls,
pb: generate_pb2.Batch,
tokenizer: PreTrainedTokenizerBase,
dtype: torch.dtype,
device: torch.device,
) -> "MindFlashCausalLMBatch":

batch_tokenized_inputs = cls.batch_tokenized_inputs(pb.requests, tokenizer)

position_ids = []
cu_seqlen_prefill = [0]
needed_blocks_slots = []
start_slots = []
slot_indices = []

input_lengths = []
prefix_offsets = []
read_offsets = []
all_input_ids =[]
requests_idx_mapping = {}

all_prefill_logprobs = True
no_prefill_logprobs = True
prefill_head_indices = []
prefill_next_token_indices = []
prefill_cu_outlens = [0]

next_token_chooser_parameters = []
stopping_criterias = []

# Cumulative length
cumulative_length = 0
cumulative_max_length = 0
prefill_out_cumulative_length = 0

blocks = 0

max_seqlen = 0
max_length = 0
max_blocks = 0

# Parse batch
for i, (r, tokenized_input) in enumerate(
zip(pb.requests, batch_tokenized_inputs)
):
# request id -> idx in list mapping
requests_idx_mapping[rid] =i

tokenized_input = tokenized_input[-r.truncate:]

if (
tokenized_input[0] == tokenizer.bos_token_id
and tokenized_input[1] == tokenizer.bos_token_id
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tokenized_input = tokenized_input[1:]

input_length = len(tokenized_input)
input_lengths.append(input_length)

prefix_offsets.append(input_length - 5)
read_offsets.append(input_length)

all_input_ids.append(tokenized_input)

# Position ids
request_position_ids = torch.arange(0, input_length, dtype=torch.int32)
position_ids.append(request_position_ids)

# Add cumulative lengths of all previous inputs
cu_seqlen_prefill.append(cumulative_length + input_length)

next_token_chooser_parameters.append(r.parameters)

stopping_criteria = StoppingCriteria.from_pb(
rstopping_parameters, tokenizer

max_new_tokens = stopping_criteria.max_new_tokens
stopping_criterias.append(stopping_criteria)

# Paged attention

# Remove one as the first token des not have a past
total_tokens = input_length + max_new_tokens - 1
needed_blocks = math.ceil(total_tokens / BLOCK_SIZE)
blocks += needed_blocks
needed_blocks_slots.append((needed_blocks, total_tokens))
start_slots.append(cumulative_max_length)

request_slot_indices = torch.arange(
cumulative_max_length,
cumulative_max_length + input_length,
dtype=torch.int64,

)

slot_indices.append(request_slot_indices)

all_prefill_logprobs = all_prefill_logprobs and r.prefill_logprobs
no_prefill_logprobs = no_prefill_logprobs and not r.prefill_logprobs

if r.prefill_logprobs:
prefill_head_indices.append(request_position_ids + cumulative_length)
prefill_next_token_indices.append(
prefill_out_cumulative_length + input_length - 1
)
prefill_cu_outlens.append(prefill_out_cumulative_length + input_length)
prefill_out_cumulative_length += input_length
else:
prefill_head_indices.append(
torch.tensor(
[cumulative_length + input_length - 1], dtype=torch.int64
)

prefill_next_token_indices.append(prefill_out_cumulative_length)
prefill_cu_outlens.append(prefill_out_cumulative_length + 1)
prefill_out_cumulative_length += 1

# Update

cumulative_length += input_length

cumulative_max_length += total_tokens

max_seqlen = max(max_seglen, input_length)

max_blocks = max(max_blocks, needed_blocks)

max_length = max(max_length, input_length + max_new_tokens)

next_token_chooser = MindIELLMHeterogeneousNextTokenChooser.from_pb(
pb=next_token_chooser_parameters, dtype=dtype, device=device
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)

start_slots = torch.tensor(start_slots, dtype=torch.int64)

# Padded all_input_ids_tensor

all_input_ids_tensor = np.zeros(
(len(all_input_ids), max_length), dtype=np.int64

)

for i, input_ids in enumerate(all_input_ids):
all_input_ids_tensor[i, : len(input_ids)] = input_ids

# Create tensors on device
all_input_ids_tensor = torch.tensor(
all_input_ids_tensor, dtype=torch.int64, device=device

)

if len(pb.requests) > 1:
input_ids = np.concatenate(all_input_ids, dtype=np.int64)
position_ids = torch.cat(position_ids)
slot_indices = torch.cat(slot_indices)
else:
input_ids = all_input_ids[0]
position_ids = position_ids[0]
slot_indices = slot_indices[0]

cu_seqlen_prefill = torch.tensor(
cu_seqlen_prefill, device=device, dtype=torch.int64

)

position_ids = position_ids.to(device)
slot_indices = slot_indices.to(device)
input_ids = torch.tensor(input_ids, dtype=torch.int64, device=device)
input_lengths_tensor = torch.tensor(
input_lengths, dtype=torch.int64, device=device
)

if all_prefill_logprobs:
prefill_head_indices = None
prefill_next_token_indices = cu_seqlen_prefill[1:] - 1
elif no_prefill_logprobs:
prefill_head_indices = cu_seqlen_prefill[1:] - 1
prefill_next_token_indices = None
else:
prefill_head_indices = torch.tensor(
torch.cat(prefill_head_indices), dtype=torch.int64, device=device
)
prefill_next_token_indices = torch.tensor(
prefill_next_token_indices, dtype=torch.int64, device=device

)

return cls(
batch_id=pb.id,
requests=pb.requests,
requests_idx_mapping=requests_idx_mapping,
input_ids=input_ids,
position_ids=position_ids,
cu_seqlen_prefill=cu_seqlen_prefill,
start_slots=start_slots,
slot_indices=slot_indices,
needed_blocks_slots=needed_blocks_slots,
block_tables=None,
block_tables_tensor=None,
slots=None,
max_seqlen=max_seqlen,
prefill_head_indices=prefill_head_indices,
prefill_next_token_indices=prefill_next_token_indices,
prefill_cu_outlens=prefill_cu_outlens,
input_lengths=input_lengths,
input_lengths_tensor=input_lengths_tensor,
prefix_offsets=prefix_offsets,
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read_offsets=read_offsets,
all_input_ids=all_input_ids,
all_input_ids_tensor=all_input_ids_tensor,
next_token_chooser=next_token_chooser,
stopping_criterias=stopping_criterias,
blocks=blocks,

max_blocks=max_blocks,

)

@classmethod

@tracer.start_as_current_span("concatenate")

def concatenate(cls, batches: List["MindFlashCausalLMBatch"]) -> "MindFlashCausalLMBatch":
# Batch attributes
requests = []
requests_idx_mapping = {}

blocks = 0
total_batch_size = 0
total_slots = 0
max_blocks = 0
max_length = 0
max_seqlen = 0
for b in batches:
total_batch_size += len(b)
total_slots += len(b.slots)
blocks += b.blocks
max_blocks = max(max_blocks, b.max_blocks)
max_seqlen = max(max_seglen, b.max_seqlen)
max_length = max(
max_length,
max(
input_length
+ stopping_criteria.max_new_tokens
- stopping_criteria.current_tokens
for input_length, stopping_criteria in zip(
b.input_lengths, b.stopping_criterias
)
)
)

input_ids = batches[0].input_ids.new_empty(total_batch_size)

position_ids = batches[0].position_ids.new_empty(total_batch_size)

slots = batches[0].slots.new_empty(total_slots)

slot_indices = batches[0].slot_indices.new_empty(total_batch_size)

input_lengths_tensor = batches[0].input_lengths_tensor.new_empty(
total_batch_size

block_tables_tensor = batches[0].block_tables_tensor.new_zeros(
(total_batch_size, max_blocks)

all_input_ids_tensor = batches[0].all_input_ids_tensor.new_zeros(
(total_batch_size, max_length)

)

start_slots = []
block_tables = []
all_input_ids =[]

input_lengths = []
prefix_offsets = []
read_offsets = []

next_token_chooser_parameters = []
stopping_criterias = []

# Cumulative length
cumulative_batch_size = 0
cumulative_slots = 0
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for i, batch in enumerate(batches):
requests.extend (batch.requests)

ifi==0:
requests_idx_mapping = batch.requests_idx_mapping
else:
# We need to offset the mapping for each batch by the cumulative batch size
for k, v in batch.requests_idx_mapping.items():
requests_idx_mapping[k] = v + cumulative_batch_size

start_index = cumulative_batch_size

end_index = cumulative_batch_size + len(batch)
slots_start_index = cumulative_slots

slots_end_index = cumulative_slots + len(batch.slots)

# Copy tensors (GPU)

input_ids[start_index:end_index] = batch.input_ids
position_ids[start_index:end_index] = batch.position_ids
slot_indices[start_index:end_index] = batch.slot_indices + cumulative_slots
input_lengths_tensor[start_index:end_index] = batch.input_lengths_tensor
slots[slots_start_index:slots_end_index] = batch.slots

all_input_ids_tensor[
start_index:end_index, : batch.all_input_ids_tensor.shape[1]
] = batch.all_input_ids_tensor[:, :max_length]

block_tables_tensor[
start_index:end_index, : batch.block_tables_tensor.shape[1]
1 = batch.block_tables_tensor[:, :max_blocks]

start_slots.append(batch.start_slots + cumulative_slots)

block_tables.extend(batch.block_tables)
all_input_ids.extend(batch.all_input_ids)

input_lengths.extend(batch.input_lengths)
prefix_offsets.extend (batch.prefix_offsets)
read_offsets.extend(batch.read_offsets)

next_token_chooser_parameters.extend([r.parameters for r in batch.requests])
stopping_criterias.extend(batch.stopping_criterias)

# Update
cumulative_batch_size += len(batch)
cumulative_slots += len(batch.slots)

start_slots = torch.concat(start_slots)

next_token_chooser = MindIELLMHeterogeneousNextTokenChooser.from_pb(
pb=next_token_chooser_parameters,
dtype=batches[0].next_token_chooser.dtype,
device=batches[0].next_token_chooser.device,

)

# Needed to avoid dropping blocks when the batches will go out of scope
for b in batches:

b.block_tables = None

del b

return cls(
batch_id=batches[0].batch_id,
requests=requests,
requests_idx_mapping=requests_idx_mapping,
input_ids=input_ids,
position_ids=position_ids,
cu_seglen_prefill=None,
start_slots=start_slots,
slot_indices=slot_indices,
needed_blocks_slots=None,

MAERRAS 01 (2026-06-05)

IRIERE © LA/ ARBIRAE 349



MindIE
MindIE LLM FF&3ER

7 RS CIEEIER AR

block_tables=block_tables,
block_tables_tensor=block_tables_tensor,
slots=slots,

max_seqlen=max_seqlen,
prefill_head_indices=None,
prefill_next_token_indices=None,
prefill_cu_outlens=None,
input_lengths=input_lengths,
input_lengths_tensor=input_lengths_tensor,
prefix_offsets=prefix_offsets,
read_offsets=read_offsets,
all_input_ids=all_input_ids,
all_input_ids_tensor=all_input_ids_tensor,
next_token_chooser=next_token_chooser,
stopping_criterias=stopping_criterias,
blocks=blocks,

max_blocks=max_blocks,

)

@tracer.start_as_current_span("filter")
def filter(self, request_ids: List[int]) -> "MindFlashCausalLMBatch":

if len(request_ids) == 0:

raise ValueError("Batch must have at least one request")
# We assume that if len(requests) == len(self) then the requests are the same
if len(request_ids) == len(self):

return self

device = self.input_ids.device

# New values after filtering
requests_idx_mapping = {}

# Used to index into tensors
indices =[]

# slots to keep after filtering
slot_filtering_indices = torch.zeros(
self.slots.shape[0], dtype=torch.bool, device=device

)

# Create on CPU to only move to GPU once instead of at every copy
slot_indices = torch.empty(len(request_ids), dtype=torch.int64)
max_seqlen = 0

requests = []
start_slots = []
block_tables = []
all_input_ids =[]

input_lengths = []
prefix_offsets = []
read_offsets = []

stopping_criterias = []

blocks = 0

max_blocks = 0

# Cumulative length
cumulative_max_length = 0

for i, request_id in enumerate(request_ids):
idx = self.requests_idx_mapping[request_id]
indices.append (idx)
requests_idx_mapping[request_id] =i

requests.append(self.requests[idx])

# Get length
request_input_length = self.input_lengths[idx]
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max_seqlen = max(max_seqlen, request_input_length)
all_input_ids.append(self.all_input_ids[idx])

input_lengths.append(request_input_length)
prefix_offsets.append(self.prefix_offsets[idx])
read_offsets.append(self.read_offsets[idx])

stopping_criteria = self.stopping_criterias[idx]
stopping_criterias.append(stopping_criteria)

remaining_tokens = (
stopping_criteria.max_new_tokens - stopping_criteria.current_tokens

)

request_block_table = self.block_tables[idx]
blocks += len(request_block_table)
block_tables.append(request_block_table)
start_slots.append(cumulative_max_length)

# Copy to tensor (CPU)
slot_indices[i] = cumulative_max_length + request_input_length - 1

# Set slice
slot_filtering_indices[
self.start_slots[idx] : self.start_slots[idx]
+ request_input_length
+ remaining_tokens
-1
1= True

cumulative_max_length += request_input_length + remaining_tokens - 1
max_blocks = max(max_blocks, len(request_block_table))

block_indices_to_free = []
# Iterate on all requests
for i, r in enumerate(self.requests):
# Filter requests that are not part of the new batch
if rid not in requests_idx_mapping.keys():
block_indices_to_free.extend(self.block_tables[i])
# Free blocks
get_cache_manager().free(block_indices_to_free)
# Needed to avoid dropping blocks when the batches will go out of scope
self.block_tables = None

# Index into tensors

input_ids = self.input_ids[indices]

position_ids = self.position_ids[indices]

all_input_ids_tensor = self.all_input_ids_tensor[indices]
block_tables_tensor = self.block_tables_tensor[indices]
input_lengths_tensor = self.input_lengths_tensor[indices]
slots = selfslots[slot_filtering_indices]

next_token_chooser = self.next_token_chooserfilter (indices)

start_slots = torch.tensor(start_slots, dtype=torch.int64)

# Move to GPU now that we have the whole tensor
slot_indices = slot_indices.to(device)

return MindFlashCausalLMBatch(
batch_id=self.batch_id,
requests=requests,
requests_idx_mapping=requests_idx_mapping,
input_ids=input_ids,
position_ids=position_ids,
cu_seglen_prefill=None,
start_slots=start_slots,
slot_indices=slot_indices,

MAERRAS 01 (2026-06-05)

IRIERE © LA/ ARBIRAE 351



MindIE
MindIE LLM FF &35 7 lRBAEEIRERRIE

needed_blocks_slots=None,
block_tables=block_tables,
block_tables_tensor=block_tables_tensor,
slots=slots,

max_seqlen=max_seqlen,
prefill_head_indices=None,
prefill_next_token_indices=None,
prefill_cu_outlens=None,
input_lengths=input_lengths,
input_lengths_tensor=input_lengths_tensor,
prefix_offsets=prefix_offsets,
read_offsets=read_offsets,
all_input_ids=all_input_ids,
all_input_ids_tensor=all_input_ids_tensor,
next_token_chooser=next_token_chooser,
stopping_criterias=stopping_criterias,
blocks=blocks,

max_blocks=max_blocks,

)

def to_pb(self) -> generate_pb2.CachedBatch:
return generate_pb2.CachedBatch(
id=self.batch_id,
request_ids=[r.id for r in self.requests],
size=len(self),
max_tokens=self.blocks * BLOCK_SIZE,

class MindModel(FlashCausalLM):
def __init__(
self,
model_id: str

logger.warning("Initialize mindie-llm model.")
rank = int(os.getenv("RANK", "0"))
world_size = int(os.getenv("WORLD_SIZE", "1"))
model_config = {

'backend_type": BackendType.ATB,

'rank’: rank,

‘world_size': world_size,

'model_id": model_id,

'num_threads": 8,

'local_rank': rank,

'npu_device_id": rank

self.model_runner = GeneratorTorch(model_config)

super(MindModel, self).__init__(
model=self.model_runner.model_wrapper.model_runner.model,
tokenizer=self.model_runner.tokenizer,
num_layers=self.model_runner.model_info.num_layers,
num_kv_heads=self.model_runner.model_info.num_kv_heads,
head_size=self.model_runner.model_info.head_size,
dtype=self.model_runner.model_info.dtype,
device=self.model_runner.model_info.device,
rank=self.model_runner.rank,
world_size=self.model_runner.world_size,

)

logger.warning("MindModel from tgi_npu initialized.")

def __del_ (self):
del self.model_runner.model_wrapper

@property
def batch_type(self) -> Type[MindFlashCausalLMBatch]:
return MindFlashCausalLMBatch

def forward(
self, batch: MindFlashCausalLMBatch
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) -> Tuple[torch.Tensor, Optional[torch.Tensor]]:
input_ids = batch.input_ids
position_ids = batch.position_ids
cu_seqlen_prefill = batch.cu_seglen_prefill
kv_cache = get_cache_manager().kv_cache
block_tables = batch.block_tables_tensor
slots = batch.slots[batch.slot_indices]
input_lengths = batch.input_lengths_tensor
max_s = batch.max_seglen
Im_head_indices = batch.prefill_head_indices

return self. model_runner.forward_tensor(
input_ids=input_ids,
position_ids=position_ids,
is_prefill=cu_seqlen_prefill is not None,
kv_cache=kv_cache,
block_tables=block_tables,
slots=slots,
input_lengths=input_lengths,
max_seq_len=max_s,
lm_head_indices=lm_head_indices,

)

@tracer.start_as_current_span("generate_token")
def generate_token(
self, batch: MindFlashCausalLMBatch
) -> Tuple[List[Generation], Optional[MindFlashCausalLMBatch]]:
prefill = batch.cu_seglen_prefill is not None
prefill_logprobs = batch.prefill_next_token_indices is not None

if batch.needed_blocks_slots:
# Allocate blocks to this batch
block_tables, block_tables_tensor, slots = get_cache_manager().allocate(
batch.needed_blocks_slots,
batch.blocks,
batch.max_blocks,
batch.input_ids.device,
)
batch.needed_blocks_slots = None
batch.block_tables = block_tables
batch.block_tables_tensor = block_tables_tensor
batch.slots = slots

try:

out = self.forward(batch)
except Exception as e:

del batch

raise e

if prefill:
next_token_logits = (
out[batch.prefill_next_token_indices] if prefill_logprobs else out
)
else:
logger.debug(f"Decode batch size {batch.input_ids.shape[0]}")
next_token_logits = out

request_ids = [req.id for req in batch.requests]

next_input_ids, next_token_logprobs = batch.next_token_chooser(
request_ids, prefill,
batch.all_input_ids_tensor([:, : batch.max_seqlen], next_token_logits

)

if prefill:
if len(batch) > 1 and prefill_logprobs:
# We create the prefill_tokens_indices tensor that will be used to gather prefill logprobs
# When batch == 1, we will just use the batch.input_ids values directly
prefill_tokens_indices = batch.input_ids.new_zeros(len(out))
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next_position_ids = batch.position_ids.new_empty(len(batch))
batch.slot_indices = batch.slot_indices[batch.cu_seqlen_prefill[1:] - 1]
# We do not need cu_seglen_prefill anymore
batch.cu_seqlen_prefill = None

else:
prefill_logprobs = None
next_position_ids = batch.position_ids

# Cumulative length
cumulative_length = 0

# Results
generations: List[Generation] = []
stopped = True

# Zipped iterator
iterator = zip(
batch.input_lengths,
batch.all_input_ids,
)

# We do two for loops as the first one can run completely asynchronously from the GPU while
for the second

# one, we need to first do a GPU <-> CPU sync

# It is faster if we delay this sync for the maximum amount of time

# For each member of the batch
for i, (
input_length,
all_input_ids,
) in enumerate(iterator):
# Indexing metadata
start_index = cumulative_length
end_index = cumulative_length + input_length

if prefill:
# Indexing metadata
out_start_index = batch.prefill_cu_outlens[i]
out_end_index = batch.prefill_cu_outlens[i + 1]
out_length = out_end_index - out_start_index

# Initialize position_ids
# In decode, we do not need this as we can just increment position ids
next_position_ids[i] = batch.position_ids[end_index - 1]

# Used to gather prefill logprobs
# Copy batch.input_ids to prefill_token_indices
if prefill_logprobs:
if len(batch) > 1:
prefill_tokens_indices[
out_start_index: out_end_index - 1
] = batch.input_ids[start_index + 1: start_index + out_length]
else:
# Set prefill_tokens_indices to the correct slice
prefill_tokens_indices = batch.input_ids[
start_index + 1: start_index + out_length

1
batch.all_input_ids_tensor([i, input_length] = next_input_ids[i]

cumulative_length += input_length

# Set values in batch

batch.input_ids = next_input_ids
batch.position_ids = next_position_ids + 1
batch.input_lengths_tensor += 1
batch.slot_indices += 1
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if prefill and prefill_logprobs:
# Get prefill logprobs
prefill_logprobs_tensor = torch.log_softmax(out, -1)
prefill_logprobs = torch.gather(
prefill_logprobs_tensor, 1, prefill_tokens_indices.view(-1, 1)

# GPU <-> CPU sync
prefill_logprobs = prefill_logprobs.view(-1).tolist()

# GPU <-> CPU sync
next_token_logprobs = next_token_logprobs
next_token_ids = batch.input_ids.tolist()

# Zipped iterator

iterator = zip(
batch.requests,
batch.input_lengths,
batch.prefix_offsets,
batch.read_offsets,
batch.stopping_criterias,
batch.all_input_ids,
batch.next_token_chooser.do_sample,
batch.next_token_chooser.seeds,
next_token_ids,
next_token_logprobs,

)

# For each member of the batch
fori, (
request,
input_length,
prefix_offset,
read_offset,
stopping_criteria,
all_input_ids,
do_sample,
seed,
next_token_id,
next_token_logprob,
) in enumerate(iterator):
# Append next token to all tokens
all_input_ids.append(next_token_id)
# Generated token
next_token_text, prefix_offset, read_offset = self.decode_token(
all_input_ids,
prefix_offset,
read_offset,

)

# Evaluate stopping criteria

stop, reason = stopping_criteria(
next_token_id,
next_token_text,

)

if not stop:
stopped = False

# Shard generations
# All generations will be appended in the rust sharded client
if i % self.world_size == self.rank:
if stop:
# Decode generated tokens
# decode & decode_token
output_text = self.decode(
all_input_ids[-stopping_criteria.current_tokens:]
)
generated_text = GeneratedText(
output_text,
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stopping_criteria.current_tokens,
reason,
seed if do_sample else None,
)
else:

generated_text = None

# Prefill

if prefill and request.prefill_logprobs:
out_start_index = batch.prefill_cu_outlens[i]
out_end_index = batch.prefill_cu_outlens[i + 1]

# Remove generated token to only have prefill and add nan for first prompt token
request_prefill_logprobs = [float("nan")] + prefill_logprobs[
out_start_index: out_end_index - 1

1
prefill_token_ids = all_input_ids[:-1]
prefill_texts = self.tokenizer.batch_decode(

prefill_token_ids,
clean_up_tokenization_spaces=False,
skip_special_tokens=False,

)
# PrefillTokens & Tokens
prefill_tokens = PrefillTokens(
prefill_token_ids, request_prefill_logprobs, prefill_texts
)
else:
prefill_tokens = None

generation = Generation(
request.id,
prefill_tokens,
next_token_id,
next_token_logprob,
next_token_text,
next_token_id in self.all_special_ids,
generated_text,

)
generations.append(generation)

# Update values

batch.input_lengths[i] = input_length + 1
batch.prefix_offsets[i] = prefix_offset
batch.read_offsets[i] = read_offset
batch.all_input_ids[i] = all_input_ids

if stopped:
del batch
# No need to return a batch if we know that all requests stopped
return_value = None
return generations, return_value

batch.prefill_cu_outlens = None
batch.prefill_head_indices = None
batch.prefill_next_token_indices = None
batch.max_seglen = batch.max_seqlen + 1

return generations, batch

def warmup(self, batch: MindFlashCausalLMBatch):
# The warmup batch is the biggest batch we could ever receive
empty_cache()

peak_memory = torch_npu.npu.max_memory_allocated()
logger.warning(f"'>>>>before warmup peak_memory {peak_memory}")
try:
cache_manager = set_cache_manager(
batch.blocks,
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self.num_layers,
self.num_kv_heads,
self.head_size,
False,

self.dtype,
self.device,

_, batch = self.generate_token(batch)
except torch.cuda.OutOfMemoryError as e:
raise RuntimeError(
f"Not enough memory to handle {len(batch.input_ids)} prefill tokens. "
f"You need to decrease “--max-batch-prefill-tokens™
) from e

# Inspired by the original implementation in [vllm](https://github.com/vllm-project/vllm)
# Calculate the number of blocks that can be allocated with the free memory
dtype_size = torch.tensor([], dtype=self.dtype).element_size()
cache_block_size = BLOCK_SIZE * self.num_kv_heads * self.head_size
total_cache_size = self.num_layers * cache_block_size * 2 * dtype_size
torch_npu.npu.synchronize()
total_gpu_memory = torch_npu.npu.get_device_properties(self.device).total_memory
peak_memory = torch_npu.npu.max_memory_allocated()
logger.info(
f'>>>>dtype_size {dtype_size}, cache_block_size {cache_block_size}, num_kv_heads
{self.num_kv_heads}, "
f"total_cache_size {total_cache_size}, peak_memory {peak_memory}")
total_free_memory = total_gpu_memory - peak_memory
logger.info(f">>>>total_free_memory {total_free_memory}, total_gpu_memory
{total_gpu_memory}, "
f"MEMORY_FRACTION {MEMORY_FRACTION}")

free_memory = max(
0, total_free_memory - (1 - MEMORY_FRACTION) * total_gpu_memory
)

num_blocks = (
# Leave 5% for some wiggle room
int((free_memory * 0.95) // total_cache_size)
# Add batch.blocks as we allocated it above, so it is included in the peak memory.
+ cache_manager.num_blocks

)

del batch
del cache_manager

set_cache_manager(
num_blocks,
self.num_layers,
self.num_kv_heads,
self.head_size,
# self.sliding_window is not None,
False,
self.dtype,
self.device,

)

logger.warning(f">>>>real CacheManger {get_cache_manager()}")
peak_memory = torch_npu.npu.max_memory_allocated()
logger.warning(f">>>>end warmup peak_memory {peak_memory}")
logger.warning(f"Warmup return {int(num_blocks * BLOCK_SIZE)}")
return int(num_blocks * BLOCK_SIZE)

e Tgi-MindIE/tgi_npu/token_mindie.py
# Part of codes in this file was copied from project[huggingface] [text-generation-inference]
#!/usr/bin/env python3
# coding=utf-8

import os
from typing import List
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import torch
from loguru import logger
from text_generation_server.pb import generate_pb2

from mindie_llm.text_generator.utils.sampling_metadata import SamplingData, SamplingParam
from mindie_llm.modeling.backend_type import BackendType

from mindie_llm.text_generator.utils.config import SamplerConfig

from mindie_llm.text_generator.samplers.sampler import Sampler

import numpy as np

WRAPPER_KEY = "tensor_wrapper"

try:
from mindie_llm.text_generator.utils.sampling_metadata import TensorWrapper
except ImportError:
class TensorWrapper:
def __init__(self, backend, device):
self.device = device
self.backend = backend

def __call__(self, data):
if data.dtype == np.int32:
dtype = torch.int32
elif data.dtype == np.bool_:
dtype = torch.bool
else:
dtype = None
return torch.tensor(data, dtype=dtype, device=self.device)
WRAPPER_KEY = "to_tensor"

def do_filter(sample_param: List, indices):
if any(sample_param):
return [sample_param[i] for i in indices]
return sample_param

class MindIELLMHeterogeneousNextTokenChooser:
def __init__(self,
dtype: torch.dtype,
device: torch.device,
watermark: List[bool],
temperature: List[float],
repetition_penalty: List[float],
frequency_penalty: List[float],
top_k: List[int],
top_p: List[float],
typical_p: List[float],
do_sample: List[bool],
seeds: List[int],
grammars: List[str],
grammar_types: List[int],
fsm_grammar_states: List[int],
sample_method, # mindie-llm sampling method

):

if any([x != 0.0 for x in frequency_penalty]):
logger.warning(f"Frequency_penalty is supported now in mindie-llm but not supported in TGI
v0.9.4")
if any(watermark):
logger.warning(f"Watermark not supported now in mindie-llm")
if any([x < 1.0 for x in typical_p]):
logger.warning(f"Typical_p not supported now in mindie-llm")
if any(grammar_types) or any(grammars) or any(fsm_grammar_states):
logger.warning(f"Grammar not supported now in mindie-llm")

self.tensor_wrapper = TensorWrapper(BackendType.ATB, device)
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wrapper_dict = {WRAPPER_KEY: TensorWrapper(BackendType.ATB, device)}
self.sample_params = SamplingParam.from_numpy/(
repetition_penalty=np.array(repetition_penalty, dtype=np.float16),
presence_penalty=None,
temperature=np.array(temperature, dtype=np.float16),
top_k=np.array(top_k),
top_p=np.array(top_p),
seed=np.array(seeds).astype(np.int32),
do_sample=np.array(do_sample),
**wrapper_dict

)

# Temp store for filter

self.temperature = temperature
self.repetition_penalty = repetition_penalty
self.frequency_penalty = frequency_penalty
self.top_k = top_k

self.top_p = top_p

self.seeds = seeds

self.do_sample = do_sample

self.choice = sample_method

self.dtype = dtype

self.device = device

self.seeds = seeds

self.do_sample = self.sample_params.do_sample_meta.do_sample_array
self.fsm_grammar_states = fsm_grammar_states

def __call__(self,

request_ids: List,
is_prefill: bool,
input_ids: torch.Tensor,
scores: torch.Tensor,
):

batch_size = scores.shape[0]

speculate_size = 1

scores = scores.view(batch_size, speculate_size, -1)

# Don't use SamplingData.from_numpy to avoid tensor.cpu() to transfer large data
input_ids_int32 = input_ids.to(torch.int32)
sample_data = SamplingData(all_input_ids=input_ids_int32, output_ids=input_ids_int32,
is_prefill=is_prefill,
request_ids=np.array(request_ids))

next_ids = torch.zeros((batch_size, speculate_size), device=scores.device, dtype=torch.long)
for j in range(speculate_size):

_scores = scores[:, j]

batch_logits, _next_ids = self.choice(batch_logits=_scores, batch_sampling_data=sample_data,

batch_sampling_params=self.sample_params)
scores[:, j] = _scores
next_ids[:, j] = torch.from_numpy(_next_ids)

next_ids = next_ids.view(batch_size * speculate_size)
allscores = scores.view(batch_size * speculate_size, -1)
alllogprobs = torch.log_softmax(allscores, -1)

logprobs = alllogprobs
next_logprobs = torch.gather(logprobs, 1, next_ids.view(-1, 1)).view(-1)

return next_ids, next_logprobs

@classmethod
def from_pb(
cls,
pb: List[generate_pb2.NextTokenChooserParameters],
dtype: torch.dtype,
device: torch.device,
) -> "MindIELLMHeterogeneousNextTokenChooser":
curr_rank = int(os.getenv("RANK", "0"))
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sample_method = Sampler(SamplerConfig(
rank=curr_rank,
backend_type=BackendType.ATB,
npu_id=curr_rank

)

return MindIELLMHeterogeneousNextTokenChooser(
watermark=[pb_.watermark for pb_ in pb],
temperature=[pb_.temperature for pb_ in pb],
repetition_penalty=[pb_.repetition_penalty for pb_ in pb],
frequency_penalty=[],
top_k=[pb_.top_k for pb_ in pb],
top_p=[pb_.top_p for pb_ in pb],
typical_p=[pb_.typical_p for pb_ in pb],
do_sample=[pb_.do_sample for pb_ in pb],
seeds=[pb_.seed for pb_ in pb],
device=device,
dtype=dtype,
grammars=[],
grammar_types=[],
fsm_grammar_states=[],
sample_method=sample_method

)

def filter(self, indices):
self.repetition_penalty = do_filter(self.repetition_penalty, indices)
self.frequency_penalty = do_filter(self.frequency_penalty, indices)
self.temperature = do_filter(self.temperature, indices)
self.top_k = do_filter(self.top_k, indices)
self.top_p = do_filter(self.top_p, indices)
self.seeds = do_filter(self.seeds, indices)
self.do_sample = do_filter(self.do_sample, indices)

self.sample_params = SamplingParam.from_numpy/(
repetition_penalty=np.array(self.repetition_penalty, dtype=np.float16),
presence_penalty=None,
frequency_penalty=np.array(self.frequency_penalty, dtype=np.float16),
temperature=np.array(self.temperature, dtype=np.float16),
top_k=np.array(self.top_k),
top_p=np.array(self.top_p),
seed=np.array(self.seeds).astype(np.int32),
do_sample=np.array(self.do_sample),
**self.wrapper_dict

)

return self

e Tgi-MindIE/pyproject.toml
[tool.poetry]
name = "tgi-npu"
version = "0.1.0"
description = "NPU MindIE Adapter for TGl v0.9.4"
authors = ["Your Name <you@example.com>"]
readme = "README.md"
exclude = ["router", "cover"]

[tool.poetry.dependencies]
python = "A3.10"

[build-system]
requires = ["poetry-core"]
build-backend = "poetry.core.masonry.api"
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(lm_engine_test

8.1 llm_engine_test

(AL
llm_engine_testi<$ BANRARZILEHR, BE20249F12H5308 GRHFFMIER .

A/\\:UJAL’:

Aap<¢-YJBE
P FERBEEXEIREHITIEREINIIE
g
JUm_engine_test G/E24(1 GlASH2 A[HSH3 B[S H4
SEUHAA
2 iAH
ANESEN HEMEIEESZIR, &2BRALSENEREIREZIA
HAFR: token_input_gsm.csv,
TSR =AICFoutput id, EE—PKTFORISE, Woutput id

LS m_engine_testERE R TR
token_output.csv,

IREANASHCN, YREBREFIZSH,

AlESE3 warmupBIRE .
REAESHEH, YRERETIGESE 1 Ini%SE2,
AlikS4 fE\config.jsonXHE&1ZR, ERBIULSE, MBKIAEE

Service FAJconfig.json344,
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8RETHR

BIFSR

B BeEconfigjsonXEAE, EREESHIEESN2.2 ESHRE. EHKEEMS
#H, #BEBE2M ( MindIEZ%15R ) & “BCEMIndIE > BEEMIndIE Server > BB
B’ BERPhnLE4,

S22 REILEIRSE, BEIEEX M LEZEIm_engine_testPiEBR ('$
{MINDIE_INSTALL_PATH}/latest/mindie-llm/bin') .

RRBEEXHREEFHEUTHRIAER:

"architectures": [
"LlamaForCausalLM"
1

"bos_token_id": 1,
"eos_token_id": 2,
"hidden_act": "silu",
"hidden_size": 8192,
"initializer_range": 0.02,
"intermediate_size": 22016,
"max_sequence_length": 2048,
"model_type": "llama",
"num_attention_heads": 64,
"num_hidden_layers": 80,
"pad_token_id": O,
"rms_norm_eps": 1e-05,
"tie_word_embeddings": false,

"transformers_version": "4.28.0.dev0",
"use_cache": true,
"vocab_size": 32000

$E|3 HIT8<L.

./bin/lm_engine_test AIZE(1 AIASH2 AIHES#(3 AlHZSE4

-

B—7Rr—FHE, HLOFL, 8 token idZELUESHER (B1TRE—1
token idFARINES )

TBREGRIANEBIZ500005%
token idBX{EFRHILLEZR M, BIECEIR “modelWeightPath” REHY
config.json, Eeh “vocab_size” FERRYE.

LA “/data/atb_testdata/weights/llama1-65b-safetensors” B THIconfig.json
F951, Bhtoken idAAE#BIZ32000,
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9 =

ANiBRYEMEE
FAQ
WET S0
9.1 RiE&FEHEIE
AiE/4aME ax
LLM Large Language Model, KiES&EEL,
TGl Text Generation Inference, XASERIEIE, 2— 1 BT
EEFRSAENESRENTEE ., TGIATERTHFFE
LLMIBtSHRESX LR, BiELLaMa. Falcon.
Starcoder. Bloom. GPT-NeoX&,
vLLM VLLME2— PRI IRESEIR IIERIELS .
Triton Triton@— M FHRAVHIRIRS X, 2FRATriton

Inference Server, @I Triton, EEILAEEFGPUELCPU
AZFEMZE (=, FEPOebs ) EEZE . 121750
I BRBHTIEZEIAREERL,

ContinuousBatching ZELEHIALE ( ContinuousBatching ) , tBFRAEISHEAME
(CB) FETIELRAHLIE, B—FEXHEFLLMIECHEIRM
BEROIEMCFR, TLURAESE, BAWSENM,

PagedAttention ( PA) | BEIASZEFEFIIKIIVIKEIEE K, PagedAttention®
BRBTFERIERFHEIRFNDRHNEHEE, ©alld
FFEIEEL T B B EELIKVIKE .

Daemon Daemon ( SFP#IE ) REITERSI—FMIHEE. ©
W7 T RigH B R T E MM IS S S S ER
LEENEE ., EAZERPBANEEZET, BEIHRHE
EHE%, TMOIBANRS, BN ENAFIEFRER

FJo
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9.2 FAQ

9 BIF
ARiB/ 4T =34
Backend EENITES, HERSERGIRIHERENEIREIEIR
HDK Hardware Developer Kit, @@4F AT EE,
ATB Ascend Transformer Boost fIliEEE, EF Transformerfy
TR O LEIETRNNIRS | ZERE
ATB Models BETFATBIEZRFRANREL
MoE Mixture of Experts ( MoE ) ,
WB8A8 —MEHHI: NEMMEERNZENL /9IS,
WB8A16 bfﬁ%ﬂﬁfiiﬁ XHEEREEN, EINESEW8
1T,
WB8AB8SC —MENHN: WERNEHITHR . SWFESE

KV Cache int8

—MEMA A 18k cachefllv cacheE{4 798 bit,

Anti-Outlier

SWTEPRIERHELIE,

MindFormers

MindFormers2EFMindSporetEZRHI KRR & RIZEE
4, SZTIFRERN)IZR. /. i, HEEHE,

9.2.1 IMIHENNIERERI R R L K EMIRTE

BRISE

BRISZ

export ATB_STREAM_SYNC_EVERY_KERNEL_ENABLE=1
export ATB_STREAM_SYNC_EVERY_RUNNER_ENABLE=1
export ATB_STREAM_SYNC_EVERY_OPERATION_ENABLE=1

FERETER,
9.2.2 HHI undefinedsymbols: xxx iX

FEMAMIndIE LLMFIATB, CANN, torch, torch_npu2

BIE -

WREGEIR, RIEINEEHSHRIE— P errorit—LZE N

RSO E L

AEULES, abi=0/1H9EIRE

9.2.3 A+ AMBELMIERERNINE, REVRESREZD

1. RBIEEEESRD Msamplingelagreedyls, RILARARERIERIL XAAIRENE -
2. BTHEENEE, BETREFEERNMESR
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9.2.4 LLM IBLERIFIEELD
RS

1 EtokenizerfEtokenitidly, EEFER T IERIERRE,

9.2.5 A RREIEITE

E’%?Fﬁi, RIETERASIEESFOASERTN, SRETHENE, hHERE
RIFREF—E

9.2.6 A HEBEEINIEN MIindIE Server 18, BHEFEE—ENAR
=,

e
REAEZRE ( block&ETEIT ) RULURIEREMR, (BEREpuAESIMERE
T, aJaea3TiasRkENAR IS4, REZINEAENEELE. fltn, ZEF5
EIRSZEIAS | ERBARILURA10MEK, B—IRIETRT, 10MERRIEAZEIFHLAR
batch; {BE xizf7HY, SIMEHIOERDIERENIARKE, NB5MEXKAER T batch;
BAMmRZITRERMETEESR

S'c)lé'.zj AT AHEEBA, A batch [{FEARRE, XA LLM SEH#IEE
AE

BRITZ
1. EFmatmulEFERRNT LOBMIRF RS RIERE, M2 EamE S B
RO, SRR LEMEMARSER, HEER A —ENRE,
2. #gLlEdRERETEexport ATB_MATMUL_SHUFFLE_K_ENABLE=0&0iEE

MatmulfJshuffle kIhgEXF, XiAZETLMRIERBT EEFEINIRFE—E, 8
matmullEBES TIE10%EA -

9.2.8 EFE Lt T LLM I8, aMo{RiEAEETE

1. REZmE:
BiEEF:
export LCCL_DETERMINISTIC=1
export HCCL_DETERMINISTIC=true

MatMul:
export ATB_MATMUL_SHUFFLE_K_ENABLE=0

2. fE5|EE:
MindIE: EFblocki#{T#requestAI3XEY,
TGI: A%,

9.2.9 EWAY LLM HHEERE A F RERB ML

BFS. 246, TensorF1T. ContinuousBatchingZ.,
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9.3 KIETEiHAA

MindIE LLMZZE, IREUHERIMBETSIREMA “set_envsh” , LB

WEZEIRE,

*9-1

“set_env.sh” BRI IETZ170E

MMEZEH

il

MINDIE_LLM_BACKEN
D

MindIE LLMAYBACKENDZEEY, mlik{EA"atb". "pt"#0I
|lmsl|o

PYTHONPATH

T &R Python SRR N BER FTEHRABFEMAYE
B

MINDIE_LLM_HOME_
PATH

MindIE LLMEBRFIERIZ. EOAEAset_env.shFF7ERY

iz

MINDIE_LLM_CONTIN
UOUS_BATCHING

MindIE LLME&iEEEbatchingl9H3% .
o 0: FFHE
o 1: FHE (BUAME)

MINDIE_LLM_PYTHO
N_LOG_TO_FILE

MindIE LLMAPythonf2 Rz TRIF=4RIBEREBEAX
HRFX.

o 0: AHE
o 1: HE

MINDIE_LLM_PYTHO
N_LOG_TO_STDOUT

MindIE LLMARPythonfEFRis{ TR £ HEREB AR
R RAIFF X

o 0: AFE (BAME)
o 1: FE

MINDIE_LLM_PYTHO
N_LOG_PATH

MindIE LLMAPythontE Rz THI =4 B &S HRITFE
812, BRAEAS{MINDIE_LLM_HOME_PATH}/logs/
pythonlog.log,

MINDIE_LLM_PYTHO
N_LOG_LEVEL

MindIE LLMehPythoniZFizfTHTRIRER S, BiE
CRITICAL, FATAL, ERROR, WARNING, INFO ( 2RIAE ) ,
DEBUG, NOTSET/LFZ&% 31 .

MINDIE_LLM_RECOM
PUTE_THRESHOLD

MindIE LLMAREHERIE. BIAMES0.5,

ATB_SPEED_HOME_PA
TH

BEOCZEEHFERE, MindlE LLMFOMindIE
ServicefB{-KERILLIMNETT = .

PYTORCH_INSTALL_PA
TH

torch=F5 LRI, FRLLTHIIREpython3 -c
'import torch, os;
print(os.path.dirname(os.path.abspath(torch._ file_)))'

o
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MEZER

ol

PYTORCH_NPU_INSTA
LL_PATH

torch_npu=AHRILEIERR, FERLATARNIKEpython3
-¢ 'import torch, torch_npu, os;
print(os.path.dirname(os.path.abspath(torch_npu._ file
D)) I

LD_LIBRARY_PATH

7ELD_LIBRARY_PATHIREZESH, 7iN$
{ATB_SPEED_HOME_PATH}/libi&1Z, LALLXEAEEIGYR
FRENEE;

S IN${PYTORCH_INSTALL_PATH}/lib#&12, LAXEktorch
=R RIS E;
RDIN${PYTORCH_NPU_INSTALL_PATH}/libE&{R, LAXKEf
torch_npu=F5{H2HAIENSE .

ATB_OPERATION_EXE
CUTE_ASYNC

B FsetupFllexecute FEHITHE .
o 0: AHE
o 1: FE (EUAE)

TASK_QUEUE_ENABLE

EIANER BRI F&IE N Texecute(T5S, FBHIAIET
25, FATorch=FHBafv&iER 1 TexecutefEs3,

o 0: BREIGHCFEIEHTexecute(E55

o 1: {EATorch=5HEaIRI%EH 1 Texecute®s5 (B
IME)

ATB_CONTEXT_HOSTT
ILING_RING

CPUMIFASR1ZME FTiling datafYBuffertiziE . BN
1,

ATB_CONTEXT_HOSTT
ILING_SIZE

CPUMIFEsRZME FTiling datafiJBuffertR A/, ERIAT
102400=F7,

ATB_WORKSPACE_ME
M_ALLOC_GLOBAL

EREALEPEtensorAENELEE
FREEXFEtensorREHITRIMTESHE
o 0: FFHE

e 1: i3 (BKNME)

ATB_USE_TILING_COP
Y_STREAM

ERZFHE—StreamfifTiling data\CPU#Z U EINPURY
e, NEEHRRE, IEESSIAFE
ATB_LAUNCH_KERNEL_WITH_TILINGIABEZ =, $TF

Tiling dataiz MEEF T A& INEE.
o 0: AFHE (BAME)
o 1: R

ATB_OPSRUNNER_KE
RNEL_CACHE_LOCAL_
COUNT

g Eop runnerfiZAtthcache (%1, ERAMBERI.

ATB_OPSRUNNER_KE
RNEL_CACHE_GLOABL
_COUNT

& Eop runnerfd£Fcache EAE, EUAMER161,
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OiENMR T ERFIESER-2,

& 9-2 HitIMRZSiiiA

MMRTES

i5EA

INF_NAN_MODE_ENA
BLE

AUABUTHIEERE, FaEEHIHEY, BHESHE
BANaN; ERAFRLEE, NESX B EHTER.

o 0: F~HE

o 1: FE (BUAE)

INT8_FORMAT_NZ_EN
ABLE

INT83EI M TensoriE ANZIS TR EABIIMNET = .
o 0: A= (BIME)
o 1: FE

ATB_ACLNN_CACHE_G
LOABL_COUNT

BEACNNEFFrEaclExecutorfi€ B Cache M, BXE
SBE: [0, 100), EIAMEAN16,

ATB_LLM_LCOC_ENAB
LE

BISITEEEINEE X,
o 0: FHEF
e 1: FE (EOAE)

BIND_CPU

EHBNPU_LEITHIHEE T CPUEMESSMZ
o 0: FHE
o 1: FE (BUAE)

CPU_BINDING_NUM

REBMHESIZE ZBEARSNTF0, EAER
None, B ENUMATI S—3RICPURILEITERD R EIEE
XANUMATS s EBINPU device,

NUMA ( Non-UnifNUMA ( Non-Uniform Memory
Access, IER—NFAIE ) AR —FHETXIBLIEER R
BIRFHLES .

WORLD_SIZE

SKEFITHE

ASCEND_RT_VISIBLE_D
EVICES

e EYEN S LT RZENPURL, S MZOEERE
SHEE. EAMESNone, KFARRNEENPUZLS
[1, 2, 3, .., ${WORLD_SIZE} - 1],

ATB_LLM_HCCL_ENAB
LE

B {FEREHCCLIBE G -
o 0: AHE (EAME)
o 1: HFE

PROFILING_LEVEL

®EProfilerLevel, EEIRA " "Level0" ( BRIME )
"Level1". "Level2". "Level_none",

ATB_PROFILING_ENAB
LE

EEREMREprofiling#iE .
e 0: & (BINME)

o 1: 2
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PROFILING_FILEPATH

IREprofilingXXHIRZ, BIAMRFEIRIZ Tprofiling
ik,

RESERVED_MEMORY_
GB

REE TSRS EFHAIA/N . BUESEE: [0, 64),
BOAER3,

NPU_MEMORY_FRACT
ION

NPUEFFIE=, BYESEE: (0.0, 1.0], EATB Models
hEAES1.0, TEMIndIE LLM FREAEF0.8,

ATB_LLM_BENCHMAR
K_ENABLE

HREHIEIREINE BT o
o 0: A= (BIME)
o 1: FRE

ATB_LLM_BENCHMAR
K_FILEPATH

MREEIRRFIBR, BUAZXINone,

ATB_LLM_TOKEN_IDS_
SAVE_ENABLE

ModelTestiz= ~, EG{FFtokenZE,
e 0: & (BNME)

o 1: 2
{ERILIhAERTY, “MODELTEST DATASET SPECIFIED”
BT EREENZ,
ATB_LLM_TOKEN_IDS_ | ModelTestiz= T, token{SEMIFEHIZRE, BiASLET
SAVE_FOLDER B2
MODELTEST_DATASET | ModelTestiz= T, REBRIEIRESMNEZEE, NS
_SPECIFIED None,
ATB_LLM_LOGITS_SAV | ModelTestiz= T, 2&RFlogits(ZE.,
E_ENABLE o 0: 7 (ZRIAE)
o 1: 2
(ERILLINEERT, “MODELTEST DATASET SPECIFIED”

INMEZERRENT,

ATB_LLM_LOGITS_SAV
E_FOLDER

Logits{SRRIRTFIRE, BUANZRIRER.

ATB_LLM_ENABLE_AU
TO_TRANSPOSE

RFE

O HENELEREEMNEESN.
e O:
10 FE (BOAME)

ATB_LOG_TO_STDOUT

ATBRYC++HES NIRRT IRAIF X
o 0: A= (BIAME)
o 1: B

ATB_LOG_TO_FILE

ATBRIC++HEBEANEHRIFX
o 0: AHE (EIAME)
o 1: R
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ATB_LOG_LEVEL

ATB C++HERS . vli%EE:
"INFO". "WARN" ( BRiAME) .

"TRACE". "DEBUG".
"ERROR","FATAL",

ATB_HOME_PATH

ATBHMERERTERRIR -

ASCEND_LAUNCH_BL
OCKING

BFRELTRINEEFAX, FFdebugiz=.
o 0: B (BHIANME)
o 1: FE

IS_ALIBI_MASK_FREE

=AY #FSpeculate,
o 0: & (EIAE)

o 1: 2

RANK

fEdevicef£BID . BUESEE[0, ${WORLD_SIZE} -
1), BOAMEFO0,

LONG_SEQ_ENABLE FIMTEB AR
o 0: & (BNME)
o 1: 2
LOG_LEVEL ATB PythonH&EREI, BUESSE: "NOTSET",
"DEBUG". "INFO" ( BtIA{E ) . "WARN",
"WARNING". "ERROR". "FATAL". "CRITICAL",
LOG_TO_FILE ATB Python BENEHIFEIRER . BARZE (BIRBAN

M) .

PYTHON_LOG_MAXSIZ

ATB PythonBERENNHHIRATE (B F15) ,

E ZRINE: 1073741824 (1GB)

LOCAL_RANK $87~DevicefIAREID , BUESEEAH0ZIEEYIEIHEEN
NPU-E£8-1, EMIAERO,

TIMEIT ZIANERO, EFEHENATREN, Bor=2EHE
Bknitese, FHr=ERERESEZER readme,

MAX_SEQ_LEN RotaryEmbedding A&,

MINDIE_LLM_LOG_TO
_STDOUT

MindIE LLM C++HEBANfRERE R X
o 0: AHE (EAME)
o 1: FE

MINDIE_LLM_LOG_TO

MindIE LLM C++BEBANEFFX,

-FILE o 0: FTFRE (BXAE)
o 1: R
MINDIE_LLM_LOG_LEV | MindIE LLM C++BE%K3, BUYESBE: "TRACE".
EL "DEBUG". "INFO". "WARN" ( ZtjA{& ) . "ERROR".
"FATAL",
SOURCE_DATE_EPOCH | #g#whl&prEERIRTEIEL .
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RANKTABLEFILE

Ranktable {4 ZHHIERIR
o SHUHIEV/RELE .,

o BNMHIEEINEVHZIMES = (BUE®<: unset
RANKTABLEFILE ) , ISRIEEIZINETE, NEHAB
WIRIEFAE ( T SIPHbitFdevice_ipJRIEH ) ,
BN ESBHERIIIAL R

ATB_LLM_RAZOR_ATT | RAEZEFF*.

ENTION_ENABLE o 0: FFRE (SKME)
o 1: R

MIES_USE_MB_SWAPP | StaESwapFFx.

ER o 0: FFFR (BRIME)
o 1: HFE

MIES_PYTHON_LOG_L
EVEL

ZEMIndIE Server PythonHER S . BUBSEE:
"CRITICAL". "ERROR". "WARNING" .
"INFO"(default) . "DEBUG". "NOTSET",

MIES_PYTHON_LOG_T
O_FILE

MindIE Server PythonHEB AN EF*%,
o 0: AFE (BHIME)
o 1: HRE

MIES_PYTHON_LOG_P
ATH

MindIE Server Python A& H1EEERIR .

MIES_PYTHON_LOG_T
O_STDOUT

MindIE Server Python BEBS N R X o
o 0: AFE (BIME)
e 1: HE

MINDIE_LLM_PYTHON
_LOG_MAXSIZE

MindIE LLM Python 2B MNAEXHHNEARBE (B =F
) . BRHME: 1073741824,

MINDIE_LLM_PYTHON
_LOG_MAXNUM

MindIE LLM PythonBEFENGRAEE (BA: ),
ZHAME: 10,

MINDIE_LLM_FRAME
WORK_BACKEND

MindIE LLMIEZE[RimREY, Haialik{E N atb" (ATB,
ZIAME ) F1"ms" ( MindSpore ) &

MIES_INSTALL_PATH

MindIE ServerfiZ3EiR1Z

MIES_CONFIG_JSON_P
ATH

MindIE Serverfit & X4 FRTERER

NPU_DEVICE_IDS

EARINPURS, BUESEBE: [0, ${WORLD_SIZE} - 1],

MIES_CONTAINER_IP

MindIE ServerZ2eIPitit

HOST_IP

EENLIPHELL,
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MINDIE_LLM_BENCH
MARK_ENABLE

EEHFEMIndIE LLMiERIbenchmarkIbge, FEEE
EE@'CH'TE%‘E?&?EEU?E%ESZ#E%@: o FRIAF0, KA1 EH

MINDIE_LLM_BENCH
MARK_FILEPATH

BEMIndIE LLMiERAIbenchmarkINALis HAVIEREEUR
SRR . BRIAJ"{MINDIE_LLM_HOME_PATH}/logs/
benchmark.jsonl",

MINDIE_LLM_BENCH
MARK_RESERVING_RA
TIO

SMEREEUE X MBI R AU A/NREIRT, |BEIRSHEHT
HIEES . WIHNRTEEEREIBERERILLA, B
0.1

POST_PROCESSING_SP
EED_MODE_TYPE

o IEERIEINEEREIN, FIAJ0, BDARFEINE,

o IBENNS, FiStop_plEfllit&E, IIRENNERE IR
E, BEBAMZINELIEEE .,

o IEEN2NY, FFRERSIME, ZINRENMERIMSES
o BTN, KBENHFE LARIINEE.

ATB_LLM_RAZOR_ATT
ENTION_ROPE

Rope#wf3 FRIRAIEZEF %o
e 0: FFE (EIAE)
o 1: R

MINDIE_LLM_USE_MB
_SWAPPER

MindIE LLMEtEgESwapFFx .
o 0: AHE (BAME)
o 1: R

MODELTEST_LOG_FILE
NAME

MindIE LLM Modeltest A& {43 .

MODELTEST_LOG_LEV
EL

MindIE LLM ModeltestBEZ%3 ., BUESEE:
"DEBUG". "INFO" ( ZtIA&E) . "WARN". "ERROR".
"CRITICAL",

MODELTEST_LOG_TO_
FILE

MindIE LLM ModeltestBEB NSHFF<
o 0: FHE
o 1: FE (EOAME)

PERFORMANCE_PREFI
X_TREE_ENABLE

memory_decodingH1THEASS 4 BRI STILF X o
o 0: ~FE (BIME)
o 1: FER

ENABLE_ACLNN_ATTN
_DECODE_BACKEND

DecodeffiERattentionitEE2 & {EHaclnn/gixk, EXMMNMER

atb/Fi% .

e 0: {FMHatbfFix ( BNE Ffloat168T, EIN(EMR
atbjgis )

o 1: fFMaclnnjgis ( HINEE obfloat168T, FBINE
Haclnn/gi )
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MindIE

MindIE LLM &35 9 fi=z
(AR
:4BIND_CPUIREZSEFFERT, Si@Aexecute_commandssiEZHiTLA TS S :
execute_command(["npu-smi", "info", "-i", f"{npu_id}", "-t", "memory"]).split("\n")

[1:]execute_command(["npu-smi", "info", "-i", f"{npu_id}", "-t", "usages"]).split("\n")
[1:]execute_command(["npu-smi", "info", "-m"]).strip().split("\n")
[1:]execute_command(["npu-smi", "info", "-t", "board", "-i", f"{device_info.npu_id}", -c",
f"{device_info.chip_id}"]).strip().split("\n")execute_command(["lspci", "-s", f"{pcie_no}", "-
vwv"]).split("\n")execute_command(["lscpu"]).split("\n")
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