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1. #R

IXRSIFEMIER T FEAHBE=CHR S GPU MetaX Collective Communications Library (MCCL) BYSR{EFF &
Bk, BEBBFLARFABRBERYI GPU REMNITERR, WENEESHNA,

AT EERTHABSRT GPUMCCL BYRRHFF R A B0
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2. @&

MetaX Collective Communications Library (MCCL) 2—MEf#t GPU [8li@5/REMNE, MCCLERA
&, AJLUATHINER SR, BT RT GPU EIBEREIE,

MCCL IRt T ERBERE:
e AllReduce

Broadcast

Reduce

AllGather

ReduceScatter

P2P Send/Receive

MCCL 2ETF MXMACA®, FHilid MXMACA FIREEHIF MXMACA #ZRERSEH, LUEITRERTIL. =
—7E, MCCLEBIEEMLA, UKMRERY, HEAREMRSHEMNBE,

FEANREFA MCCL f5, FBEHEMNENHI TN, MCCL ZRHPTARMET =M% GPU EHITES
Bfl. EXIFZMIRAR, B3F PCle. MetaXLink. InfiniBand Verbs #1 IP Sockets,

MCCL {RizE R, 't CIESERM API, FILUBE ZMEIZBEZ A, MCCL & H MPI EXH API 1R
Ao MCCLIEINT stream &%, vILIS MXMACA #1TE®P, MCCL #ABZH GPU HiTLiREL:

e P GPU RS LEAZITH
o ZLAE, W, B GPU RN
o ZiiE, {590 MPI

MCCL TEREFIERPEE TRIFMNA, HA AllReduce IAERTHEMLKIIZ. MCCL IZRHNZ
GPU ZT RuB {5 B LIB Y R MLR)II4K.
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=A% GPU MCCL I RFAEAZEM I TN EIFfR:
UserAPI

Nodeja]

NodeR

HIER BAZ(E]

FC.

HMC.
etc...

MXMACA
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3. i{miEEEY

3.1 BEfsSER

mcclGetVersion

mcclResult t mcclGetVersion(int *version);

FREX ST MCCL FRA S,

mcclGetUniqueld
mcclResult t mcclGetUniqueld(mcclUniqueId* uniqueld);

REYID 5, ATFEZHEGSDVHBHEN ID, BEE—MNHEIRE, HiBid MPI 5§ socket ZiX45H
HIERTYBEN. 2T RfEREEFER,
mcclCommlinitRank

mcclResult t mcclCommInitRank (mcclComm t* comm, int nranks, mcclUniqueld
commId, int rank);

BIEEITES, nranks NBINBEE, commId AEA mcclGetUniqueld FREXFEIH ID, rank AHlLh@
MBNES, HE/IVMEN 0, xAEN nranks-1. IBHASPAERINIEE N HRAZEEERNIEE.
FMETRAEERMERNIEE,

mcclCommlInitAll

mcclResult t mcclCommInitAll (mcclComm t* comm, int ndev, const int* devlist);

BT ESEHEEGRF—RELIBFREENE. devlist BB TE rank EANILE,

mcclCommDestroy

mcclResult t mcclCommDestroy (mcclComm t comm);

HKEMNE, EREGEN, BT ES@ETAENERL,.

mcclCommAbort

mcclResult t mcclCommAbort (mcclComm t comm) ;

hib@ifgs, SREGEN, ERTMEGMRE (WNKZHE. T REEIHEERE) FmEER. 3
FEHIE, ERAL AP, AEtIEHRBESEEmE.
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mcclGetErrorString

const char* mcclGetErrorString (mcclResult t result);

RENR[EERF T o

mcclCommGetAsyncError

mcclResult t mcclCommGetAsyncError (mcclComm t comm, mcclResult t
*asyncError) ;

REF T RFRRENE,

mcclCommCount

mcclResult t mcclCommCount (const mcclComm t comm, int* count);

REVE TSR E,

mcclCommMcDevice

mcclResult t mcclCommMcDevice (const mcclComm t comm, int* device);

FREXHFnE M 23FrEAER device,

mcclCommUserRank

mcclResult t mcclCommUserRank (const mcclComm t comm, int* rank);

IREX L R@TERAY rank RS

Nl
B

int nranks = 4;

mcclComm t comms [nranks];

int devs|[nranks] = {0, 1, 2, 3};
mcclCommInitAll (comms, nranks, devs);
70 oo

//OPs. ..

70 oo

// finalizing MCCL

for (int i = 0; 1 < nranks; ++1)

mcclCommDestroy (comms [i]) ;

ZHtiE

mcclUniqueId id;

mcclComm t comm;
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//initializing MPI

MPICHECK(MPI_Init(&argc, &argv) ) ;

MPICHECK (MPI Comm rank (MPI COMM WORLD, &myRank));
MPICHECK (MPI Comm size (MPI COMM WORLD, &nRanks));

//get MCCL unique ID at rank 0 and broadcast it to all others
if (myRank == 0) mcclGetUniqueId(&id) ;
MPICHECK(MPI_BcaSt((VOid *) &id, sizeof (id), MPI BYTE, 0, MPI COMM WORLD) ) ;

mcSetDevice (myRank) ;

mcclCommInitRank (&comm, nRanks, id, myRank) ;
//Other Ops.

//finalizing MCCL

mcclCommDestroy (comm) ;

3.2 S£58HM
Fi rank S5 & 5@, BIES—FMREXITHFTE rank HE, SUETE rank ¥FF.

mcclAllReduce

mcclResult t mcclAllReduce (const void* sendbuff, void* recvbuff, size t
count, mcclDataType t datatype, mcclRedOp t op, mcclComm t comm, mcStream t
stream) ;

EFRE rank E#HITIEAATE, RELFRE rank BEIMERINER, HEFE recvbuff H,
sendbuff NBINER. count AFIBAIIDEL, datatype NEIEREY, op JREEEY, comm NBESES
HR, stream A MXMACA BY streamo

mcclBroadcast

mcclResult t mcclBroadcast (const void* sendbuff, void* recvbuff, size t
count, mcclDataType t datatype, int root, mcclComm t comm, mcStream t
stream) ;

mcclResult t mcclBcast (void* buff, size t count, mcclDataType t datatype,
int root, mcclComm t comm, mcStream t stream);

mcclBroadcast Al sendbuff HIBIBEEFIZIFFE rank BY recvbuff B (BFEREEDN
recvbuff) o count NEIEAINEK, datatype NEIELE, root AKIEED rank S comm A
BERITR, stream N MXMACA BY stream, ITFIEWZE, sendbuff AIAT

mcclBcast 5 mcclBroadcast H[E, BAXIEEB sendouff 5§ recvbutf HHE, MATLUA

3 YRIZIRE ABREEN=ZRFEEER CSPG-23004-020-F3_V04 | 6
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mcclBcast X mcclBroadcasto

mcclReduce

mcclResult t mcclReduce (const void* sendbuff, void* recvbuff, size t count,
mcclDataType t datatype, mcclRedOp t  op, int root, mcclComm t  comm,
mcStream t stream);

£ rank /3 root MBS EHITIHNITE., SERFEFE root BY recvbuff H, ELLXTFHE rank,
recvbuff AT, XWFEKIXF, root NEIZEBBHR ranke root AHITIALIRIENEZS rank S5 comm
HIBEERINR, stream I MXMACA BY stream,

mcclAllGather

mcclResult t mcclAllGather (const void* sendbuff, void* recvbuff, size t
sendcount, mcclDataType t datatype, mcclComm t comm, mcStream t stream);

WFrAE rank B sendobuff HHVEIEIR rank IIFHIFIRERIS—1 rank B recvbutf A, REXFDH
rank BEIMEENE R, sendcount A sendbuff BIEIBNE, recvbuff WHMIEITHE =2
sendcount*N (N AFTE rank BN o ARBMLMBSRIE recvbuff BREBRITIE, datatype
NEIRELE, comm IBERITR, stream /I MXMACA RY stream,

mcclReduceScatter

mcclResult t mcclReduceScatter (const void* sendbuff, void* recvbuff, size t
recvcount, mcclDataType t datatype, mcclRedOp t  op, mcclComm t  comm,
mcStream t stream);

XIPRE rank BY sendouff #HITVIN, RERBERDKE N 9, HiIZ rank IRFDLLFAEBITEHN
recvbuff Hl, recvcount MIFUWEIERI NN, REHIBHNMAE recvecount*No op FRESRE,
comm NIBEEXTR, stream A MXMACA BY streams

Bl

mcclGroupStart () ;
for (int i = 0; 1 < nranks; ++i) {
mcclAllReduce ( (const void*)sendbuff[i], (void*)recvbufflil],

size, mcclFloat, mcclSum, comms[i], s[i]);

}
mcclGroupEnd () ;

mcclGroupStart () ;
for (int i = 0; 1 < nranks; ++i) {
mcclBroadcast ( (const void*)sendbuff[i], (void*)recvbufflil],
size, mcclFloat, 0, comms[i], s[i]):
}
mcclGroupEnd () ;
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mcclGroupStart () ;

for (int i = 0; 1 < nranks; ++1) {
mcclReduce ( (const void*)sendbuff[i], (void*)recvbufflil],
size, mcclFloat, mcclSum, 0, comms([i], s[i]);

}
mcclGroupEnd () ;

mcclGroupStart () ;
for (int i = 0; 1 < nranks; ++1) {
mcclAllGather ( (const void*)sendbuff[i], (void*)recvbufflil],
size, mcclFloat, comms[i], s[i]);

}
mcclGroupEnd () ;

mcclGroupStart () ;
for (int i = 0; 1 < nranks; ++i) {
mcclAllReduceScatter ((const void*)sendbuff[i], (void*)recvbuff[i],
size, mcclFloat, mcclSum, comms[i], s[i]);

}
mcclGroupEnd () ;

3.3 4AHRAHA

BIFARILUB—ZS] MCCL #2FEHTE—ERNGEINIT, [ stream AUERIERI EARRIMNIT, XiF
B] LASRE MCCL #&1ETEAR[A stream FH & 1To
mcclGroupStart

mcclResult t mcclGroupStart();

FHE—MARIE. TELZ/ERIPFE MCCL REEAR AT, MEBRA— M HITIATIFERFHRIT.

mcclGroupEnd

mcclResult t mcclGroupEnd() ;

LRABRIZ. LRNBEIATIRRIFTEIRIE, HIRIEARE stream MAREATIHIT. EFAERIESTRZAT,
PEZE SHIZEAS,

ANl

mcclGroupStart () ;
mcclSend (sendbuff[0], size, mcclFloat, 1, comms[0], s[0]);

mcclRecv (recvbuff[1l], size, mcclFloat, 0, comms[1l], s[1l]);
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mcclGroupEnd () ;

34 RXRER

BXTEREH, BEMHBEEEM— rank EFIA S — rank, IR EREFHRE, H— P EFREFHIFEIR
—1NEEH,
mcclSend

mcclResult t mcclSend(const void* sendbuff, size t count, mcclDataType t
datatype, int peer, mcclComm t comm, mcStream t stream);

¥ sendbuff FRRFELRIXLIZIR peero count RNEARIINEL, datatype RNEIEIREE,

comm NIBEERNR, stream A MXMACA BY stream.

mcclRecv

mcclResult t mcclRecv(void* recvbuff, size t count, mcclDataType t datatype,
int peer, mcclComm t comm, mcStream t stream);

M peer WHEWEUER) recvbutf Ho count NEIBRI NN, datatype NEIEZLE!,

comm NIBEEENR, stream I MXMACA BY stream.

ANl

mcclSend (sendbuff[0], size, mcclFloat, 1, comms[0], s[0]);

mcclRecv (recvbuff[1l], size, mcclFloat, 0, comms[1l], s[1l]);

3.5 #uERE

MCCL RBUER BB T E SR ERIEFERRVEIESEE, XN MXMACA RYBUERE, MW KRINTF:

e mcclint8: char

e mcclChar: char

e mcclUint8: unsigned char
e mcclint32: int

e mcclint: int

e mcclUint32: unsigned int
e mcclinté4: long

e mcclUint64: unsigned long

3 YRIZIRE ABREBEN=REREHERE CSPG-23004-020-F3_V04| 9



LR YBAITE GPU MCCL 4RiZiEr

M=TA>{E

mcclFloatl6: half
mcclHalf: half
mcclFloat32: float
mcclFloat: float
mcclFloat64: double
mcclDouble: double

mcclBfloatl6: bfloatl6

3.6 R[EMERE

mcclSuccess: RRIN

mcclUnhandledMacaError: JEH MXMACA API BiR[E]5Ei%

mcclSystemError: BARFRENTEIR
mcclInternalError: MCCL AEBEEIR, AIRERAFEIR
mcclInvalidArgument. SEIEIR
mcclInvalidUsage: BAEIR, AJRERAFPHESH

mcclRemoteError: ZTRIHEN, MEEZEEIR

3.7 ALY iESRE

mcclSum: KA

mcclProd: R3EFR
mcclMax: RRAE
mcclMin: K&/IME

mcclAvg: RIEHE
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4. MR

4.1 FAIREE

4.1.1 HETE
MCCL_DEBUG

BLIAETE MCCL DEBUG IRE HERHEFR, PIAFRINT:

o

e Ll =St

o 1. {X¥TEN error KANHE

[}
N

: Bt warning & error R3IBE

e 3: i information. warning & error &3IBE

N

o 4 WheEHHETE

MCCL_MAX_NCHANNELS

IFIETE MCCT, MAX NCHANNELS FAFBRHI MCCL ERBEEL. R @E= MCCL BTF&EE
kernel EREXBY blocks #8870 buffer AF A/, EMFEM GPU iR H R, AIIRBNENATET L

MCCL_MIN_NCHANNELS

IFMBEE MCCL MIN NCHANNELS AF#EH| MCCL EANZ/MBEE, 1BIMBEHRSIEIMN MCCL BTF&
15 kernel B¥XHY blocks ¥8&# buffer RFX/)\, XATRERHRILRERRF, BEREAES GPU HE R
B MIAERAFRFEMR, ANKENENATET L

MCCL_BUFFSIZE

IMETE McCcL_BUFFSIZE ITHIA T GPU 8] MCCL #iBiE{ER) buffer K/, SNRTERER MCCL BB
FREAERE (5190 GPU FE VF BY, 1RERFEFRE) , EFIANRED buffer X/VeTgeH kIt
REIRFARY, PILIERIGEIIMEE R, IGEMNETINEL, B4 bytes, BAUIAE 8388608 (8M), #E
FIGEMEN 2 %,

4.1.2 HERE

AT HIEWEIZEEES, MCCL =7E /dev/shm FEIZHERNTF, RMRIERAANHZRNFHRGFIFE
AN, RHZERNEFE, MCCL SEMBURKRK, BMAZRERNTSZRERFERIIE,
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M=

Docker BRHEINEE ZRFIHZAFME IAFRIA/ N Z7E Docker HEEHIZIT MCCL NAERFHY,
BRBHEZRAEANNUBREZF A LUANINEIT. B9, 7 Docker IBTRIRILUAINMI T Er<:

--shm-size=1g --ulimit memlock=-1

4.2 RKiB/%EB&IE

RNiB/4Er&IE 27 BiEA
Docker — MR ARLE5E

Metax Collective Communications R N L.
MCCL . KRR GPU BIB(ERIENE

Library
MetaXLink SAB& GPU D2D #0548
MPI Message Passing Interface HEEREO

) REEHELH A GPU Bk, B8 7R GPU RIK

MXMACA MetaX Advanced Compute Architecture

BIzh. #ixds. BEEMRBEERGIAEN

socket WEREIEZD, BT
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