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AT 2B B XBHERE

MPI ;H 2518 E R ge L I E L F ARV [E] — R BRI IR

MPI BHEN #iEzREY
o MREELEEGEREMMEIE, TLUEAEENBIELR

o EHBEEXKFELARIFAL: BIEDBEHEIERY, ERNRBERE,
[=] B AT LAGEE 2 Bl i H B AR IS R BUHR A N AV DL

R MPIOREAREERTRAGE! ]
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MPI KT E

MPI #eESSEIRY2H AL
o A MERHCEIFFER: LEFFIFGIFEET
{t,, t,, t3, ..., t,.}

{d,, d,, dy, ..., d.}
Heh ¢, MEUEAERSIERRE, o, REMLE, BENEY, UFHHE
I, FRMBIRLRRAESRIELT,

{(t1,d:), (t2,d;), ooy (£,,d,)} EEE) MPIEUHRXAIE

ZABEFRRNGERLAE 0 MR, 2SI MUBHERERE),
t;, FHREE AR A d,
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i : EHEAE mytype MEIEXREE KR

{(MPI_FLOAT,4), (MPI_FLOAT,12), (MPI_FLOAT,9)}

N T ERER:
float A(100)

MPI Send(A, 1, mytype, ... )

&IEREIE S

A(2), A(4), A1)
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SHESRERIA/N. BERNEERE, BIFTEL

W— M HURRIERE )y
{(ty,dy), (t5,dy), (t5,d5), .., (%,,dp)})
MERNKNA

sizeof(t;) + sizeof(t,) + ... + sizeof(t,)

Example

f5l: AR mytype BOBIELRBIE K.
{(MPI_FLOAT,4),(MPI_FLOAT,12), (MPI_FLOAT,0)}
M mytype B)K/NA 12

http://math.ecnu.edu.cn/~jypan
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B IS T 45

{(ty,dy), (t,,dy), (t5,d5), «vny (t,d0)}

O #

O #%

BRAMTR: KBERHH/NMIFB, B) min {d}

Hrh ¢ AtthbE 3T RIET

1<i<n

HEARBR EF 113:11%{d£ + sizeof (t;)} + €

- =
==

HUEREIAHSE (extent) = EF - TF

http://math.ecnu.edu.cn/~jypan
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o FIRBUIERBEINXAE: HAREXRZFIRE
o SEEMIERENNMAE: HIAEEMWEAREXEWXNFENRKE
® i XfFEK:
— M ELXBENEFEFIIENF IR IEENFENELRE
® X FMEIES:
FEEMEREXENKE (extent) BEHENFEERNZ/NDIEDEY

http://math.ecnu.edu.cn/~jypan 10



Xt B IE B 245

5]: {ERi% MPI_DOUBLE 1 MPI_INT BIXT AR =34, MPI_BYTE HUX 3
=41, ZETHNHELE

{(MPI_DOUBLE,®), (MPI BYTE,12), (MPI_INT,8)}

INT
HEEEEEEEN ' N
DOUBLE BYTE
B kA, HREBR___, ERK__, FRA__,
KER_, it REESEs .

13, 4, 16, 0, 16, 3

http://math.ecnu.edu.cn/~jypan
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S _E RSB IE SRR

Ib_marker. ub_marker

® it & EHIEAER! (conceptual datatypes)
KA, EMNFMERRNERARALIEEHMERELENWLETRE,
BRUEZ SN, XHHRRBERRME,
> EHIELEIGE 1b marker, MTEN 1b marker BINIFBHI &R /IME;
> BHIELRIGE ub_marker, M| ERJ ub_marker BB HY & KIE;
Example

Bl: TENEERENTEA -4
{(MPI_REAL,4), (lb _marker,12), (MPI_REAL,9), (1lb marker,-4)}

http://math.ecnu.edu.cn/~jypan 12
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MPI_TYPE_ SIZE(datatype, size)
® Rl EHFERER K/ (BIFTHD

MPI TYPE GET EXTENT (datatype, Ib, extent)
® R[EIEEBIFEBREMN TAIFKE

http://math.ecnu.edu.cn/~jypan
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MPI TYPE SIZE

MPI_TYPE_SIZE(datatype, size)

C

int MPI_Type size(MPI Datatype datatype, int *size)

MPI_TYPE_SIZE(DATATYPE, SIZE, IERR)
INTEGER DATATYPE, SIZE, IERR

Fr7

® R[EFEEHBEREIA K/ (BIFTIHD

http://math.ecnu.edu.cn/~jypan
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MPI_ TYPE GET EXTENT

MPI TYPE GET EXTENT((datatype, Ib, extent)

int MPI_Get type extent(MPI_Datatype datatype,

1
c !

i MPI_Aint *1b, MPI_Aint *extent)

i MPI_TYPE_GET_EXTENT(DATATYPE, LB, EXTENT, IERR)
F77 i INTEGER DATATYPE, IERR

|

I

INTEGER(KIND=MPI_ ADDRESS KIND) LB, EXTENT

® X2 MPI_Aint FRAAGFERItI S (TR TE

http://math.ecnu.edu.cn/~jypan
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BT ERE ) E R

MPI_TYPE_CONTIGUOUS
MPI_TYPE VECTOR

MPI_TYPE INDEXED

MPI TYPE CREATE HVECTOR
MPI_TYPE CREATE HINDEXED
MPI_TYPE_CREATE_STRUCT

http://math.ecnu.edu.cn/~jypan
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MPI_TYPE_CONTIGUOUS

MPI_TYPE CONTIGUOUS(count, oldtype, newtype)

EEE
BFIRBIBER oldtype IZIMFHOEEEF], BE— M ELR
IN count 251N
A% | IN oldtype [REUEZLA

OUT newtype  ¥i¥iEEaY

int MPI Type contiguous(int count,

MPI Datatype *newtype)

MPI_TYPE_CONTIGUOUS(COUNT, OLDTYPE,
NEWTYPE, IERR)
INTEGER COUNT, OLDTYPE, NEWTYPE, IERR

:
!
!
!
!
C : MPI Datatype oldtype,
i
|
|
F77
'

® Jf: oldtype AJLUZ/RIGHIFERE, WAILIRERIENESTIERE.

http://math.ecnu.edu.cn/~jypan
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R 5K
= HHEATIER

MPI _ TYPE COMMIT(newdatatype)

o ERFMBABBITERS, MAFAIRT
o STEBIBARTAIER, AEm RN

B TR R A YRR

MPI _TYPE_ FREE(newdatatype)

http://math.ecnu.edu.cn/~jypan



20

const int n=100;
MPI Datatype newtype;
float a[n];

MPI_Type_contiguous(n, MPI_FLOAT, &newtype);

MPI Type commit(newtype);

MPI Sendrecv_replace(a,l,newtype,dst,111,src,
111,MPI COMM _WORLD,status);

FHEEEEEFNT

MPI Sendrecv_replace(a,n,MPI_FLOAT,dst,111,src,
111,MPI_COMM_WORLD,status);

http://math.ecnu.edu.cn/~jypan

20



MPI TYPE VECTOR

MPI_TYPE VECTOR(count, blocklen, stride, oldtype, newtype)

S EEEHELE.

S EH blocklen ™ oldtype KBV FIEIE, FR—1EIER; BEITEFE
fRitt &l count MZEIBRM AL AFTHIRIEZER; HA AN EIRREVEIR(L
B TBIEE A stridexextent(oldtype) T~ F T3,

int MPI_Type vector(int count,int blocklen,

INTEGER COUNT, BLOCKLEN, STRIDE,
OLDTYPE, NEWTYPE, IERR

|
i
C : int stride, MPI Datatype oldtype,
i MPI Datatype *newtype)
|
i MPI_TYPE VECTOR(COUNT, BLOCKLEN, STRIDE,
|
F77 : OLDTYPE, NEWTYPE, IERR)
|
1

http://math.ecnu.edu.cn/~jypan 21



20

1% oldtype BIZEBIES {(double,®), (char,8)}, NIEH
MPI_Type vector(2,3,4,o0ldtype,newtype) 5, newtype RFISEEIE N

{(double,®), (char,8), (double,16),(char,24), (double,32),(char,40),
(double,64), (char,72), (double,80),(char,88), (double,96),(char,104)}

1% oldtype RHYZEBIEJ {(double,0), (char,8)}, NIJEMA
MPI_Type vector(3,1,-2,0ldtype,newtype) 5, newtype RYUEREIEE(HA?

{(double,®),(char,8), (double,-32),(char,-24), (double,-64),(char,-56)}

http://math.ecnu.edu.cn/~jypan
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20

const int n=100;
MPI Datatype newtype;
float A[n][n];

MPI_Type vector(n, 1, n, MPI_FLOAT, &newtype);
MPI_Type commit(newtype);
MPI_Send(A,1,newtype,dst,...) // KRIZERZHRLCEE?

MPI Type vector(n-2, n-2, n, MPI FLOAT, &newtype);
MPI Type commit(newtype);
MPI_Send(&A(2,2),1,newtypel,dst,...); // KREHIZHPLEEEE?

BE . EHARIEEERITAL?

http://math.ecnu.edu.cn/~jypan
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MPI TYPE CREATE HVECTOR

MPI_TYPE CREATE HVECTOR(count, blocklen, stride,
oldtype, newtype)

® Ifjft[E] MPIL_ TYPE VECTOR
® E—[X 5 /93X B Y stride LAFETI AL

int MPI_Type create vector(int count,int blocklen,

INTEGER COUNT, BLOCKLEN, OLDTYPE, NEWTYPE, IERR
INTEGER(KIND=MPI_ADDRESS KIND) STRIDE

|
i

C : MPI_Aint stride, MPI_Datatype oldtype,
i MPI Datatype *newtype)
|
i MPI TYPE CREATE VECTOR(COUNT, BLOCKLEN, STRIDE,
|

F77 | OLDTYPE, NEWTYPE, IERR)
|
|
|

http://math.ecnu.edu.cn/~jypan
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MPI TYPE INDEXED

MPI_TYPE _INDEXED(count, array _of blocklens,
array_of disps, oldtype, newtype)

BRI HERE:

FTEIERBE count MR, i NMUIERE R array_of bloklens(i)
MELFNE oldtype, i MHERSHFHIIHNERZE(FTE)A
array_of disps(i)*extent(oldtype)

T 2 MPL_TYPE_VECTOR H¥ &, X2 NHEREKERILAARE,
AR Z [ A9 (B FR AT LA [E] .

http://math.ecnu.edu.cn/~jypan 25



MPI TYPE INDEXED

MPI_TYPE _INDEXED(count, array _of blocklens,
array_of disps, oldtype, newtype)

int MPI Type_ indexed(int count,

INTEGER COUNT, ARRAY OF BLOCKLENS(*),
ARRAY OF DISPS(*), OLDTYPE, NEWTYPE, IERR

|
I
C : int array_of blocklens[], int array of disps[],
i MPI Datatype oldtype, MPI Datatype *newtype)
|
i MPI TYPE INDEXED(COUNT, ARRAY_OF BLOCKLENS,
F77 : ARRAY OF DISPS, OLDTYPE, NEWTYPE, IERR)
|
!
|

http://math.ecnu.edu.cn/~jypan
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20

% oldtype BYZREUE] S {(double,0), (char,8)}, N p=(3,1), q=(4,0), W
FH MPI_Type indexed(2,p,q,oldtype,newtype) f5, newtype BYZEEUES:

{ (double,64), (char,72), (double,80),(char,88),
(double,96), (char,104), (double,®),(char,8) }

http://math.ecnu.edu.cn/~jypan
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MPI TYPE CREATE HINDEXED

MPI_TYPE CREATE HINDEXED(count, array of blocklens,
array_of disps, oldtype, newtype)

® Ij5E[E] MPI_ TYPE INDEXED
o E—XAIAXEH array of disps LAFTI AR

int MPI Type create_hindexed(int count,
const int array_of blocklens[],

OLDTYPE, NEWTYPE, IERR
i INTEGER(KIND=MPI_ADDRESS_KIND) ARRAY_OF_DISPS(*)

http://math.ecnu.edu.cn/~jypan

!

!

!
c !

[ const MPI_Aint array_of disps[],

: MPI Datatype oldtype, MPI Datatype *newtype)

i MPI_TYPE_CREATE_HINDEXED(COUNT, ARRAY_OF_BLOCKLENS,

i ARRAY_OF_DISPS, OLDTYPE, NEWTYPE, IERR)
F77 ; INTEGER COUNT, ARRAY_OF_BLOCKLENS(*),

i

i

28



MPI TYPE CREATE STRUCT

MPI _TYPE CREATE STRUCT(count, array of blocklens,
array_of disps, array of types, newtype)

el FER T AL E e STE
5 MPI_TYPE_HINDEXED X7 ZE T EH N HIBRBBIE LB A LUIAE,
X B R array of disps WAFT AEL

TIZE B ER—RIVTRERENWERY, tL2ERK ZH—, E
e LR M AESEPR HFIFEEE,

http://math.ecnu.edu.cn/~jypan 29



MPI TYPE CREATE STRUCT

MPI_TYPE CREATE STRUCT(count, array of blocklens,
array_of disps, array of types, newtype)

int MPI Type create_struct(int count,
const int array of blocklens[],

C const MPI_Aint array_of disps[],
const MPI Datatype array_of types|[],
MPI Datatype *newtype)
MPI _TYPE CREATE STRUCT(COUNT, ARRAY_OF BLOCKLENS,
ARRAY_OF DISPS, ARRAY_OF TYPES, NEWTYPE, IERR)
F77 ' INTEGER COUNT, ARRAY OF BLOCKLENS(*),

ARRAY OF TYPES(*), NEWTYPE, IERR
INTEGER(KIND=MPI_ADDRESS KIND) ARRAY OF DISPS(*)

http://math.ecnu.edu.cn/~jypan

30



HRIWEAZE HERZZME
I E%ﬁ School of Mathematical Sciences, ECNU

Contents

SHERIF B SHE

sy, | R
KN, _ETRRRSE B HERITE
Sl RS o SRR

B siEnTasEe

http://math.ecnu.edu.cn/~jypan



Huhl R 2

MPI_GET ADDRESS(location, address)
BEEETEEAFESH “xd” ik (FExFFibit MPI BOTTOM)

int MPI Address(const void *location,

INTEGER IERR
INTEGER(KIND=MPI_ADDRESS KIND) ADDRESS

|
c !
! MPI Aint *address)
i MPI ADDRESS(LOCATION, ADDRESS, IERR)
|
- <type> LOCATION(*)
F/77 !
!
|

http://math.ecnu.edu.cn/~jypan
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Huhl R 2

MPI_AINT DIFF(addrl, addr2)
IR EFAA I [BRyZE (MPI4.0)

MPI Aint MPI_Aint diff(MPI_Aint *addrl,

|
C i
! MPI Aint *addr2)
i INTEGER(KIND=MPI_ADDRESS_KIND)
F/77 : MPI_AINT DIFF(ADDR1, ADDR2)
I

INTEGER(KIND=MPI_ADDRESS_ KIND) ADDR1, ADDR2

http://math.ecnu.edu.cn/~jypan 33



Huhl R 2

MPI_AINT_ADD(base, disp)
IR ARy EAs En— ML (MPI14.0)

MPI Aint MPI_Aint add(MPI_Aint base,

|
c !
! MPI Aint disp)
i INTEGER(KIND=MPI_ADDRESS_KIND)
F/77 : MPI_AINT ADD(BASE, DISP)
I

INTEGER(KIND=MPI_ADDRESS_ KIND) BASE, DISP

http://math.ecnu.edu.cn/~jypan 34



20

const int n=100;
float A[n][n];
MPI_Aint i1, i2;

MPI_Get_address(&A[0][0], &il);
MPI Get address(&A[10][10], &i2);
diff=MPI_Aint diff(i2,il);

http://math.ecnu.edu.cn/~jypan

MPI_get_address01.c
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&/ NEARE)

MPI_PACK(inbuf, incount, datatype, outbuf,
outsize, position, comm)

® IFLZ X inbuf FHY incount PNEEA datatype FIHIEHITITE, ITEE
BIBIERELZE X outbuf . outsize A4 B E outbuf I EKE (FH
#¥) , comm 2&iXFTEHIEFNGERANRIEE

® position EITBEAXFHNFE, BXRITEE—XIEH MPI PACK BH
FPROIZIEEE R0, FEE MPI_PACK ¥ BEMENE, FHEREIEEIT
BEMXPEREAIBIERAME. 8XER MPIL_PACK f5H)
position SCfR EFRL 2T EBHIBHIEKE . BEIESEJURI AR E I
BHITITE, AL EENEIERE—NMEENZTE .

http://math.ecnu.edu.cn/~jypan
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MPI_UNPACK(inbuf, insize, position, outbuf,
outcount, datatype, comm)

® = MPI PACK BYi£#R1E: E M inbuf FIFE outcount NAEHE! )y
datatype HYEHEZ] outbuf H,

® RHMZMBSHS MPI_PACK XA, RATXER] inbuf 5 insize XJ
F MPI_PACK ®HY outbuf #1 outsize, T outbuf &1 outcount M3
T MPI_PACK HHY inbuf 1 incount

http://math.ecnu.edu.cn/~jypan
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