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A2 =-—5
e« DX 22— ECENRIRECENT
BRIEODXIRERD M) Z2RTHBD
e MPI [CH (FDERBVRNIRIE
« E£®{E (Collective Communication)
« £ 1/0O (Collective I/0 Operation)
e JEEH 1/O HHBICIEHD(FE -
« Window 21
« (IREFAT) MPI BELELR (%25)

RIKEN AICS HPC Spring School 2015/3/6

15%E3H6HEEH



SVOES (BE)

4 )

C: int MPI_Comm_rank( MPI_Comm comm, int *rank )
int MPI_Comm_size( MPI_Comm comm, int *size )

F: MPI_COMM_RANK( communicator, rank, ierr)
MPI_COMM_SIZE( communicator, size, ierr )

\_ J

« MPI_ COMM_RANK

s EESNLEIZI2ZT—39(CHF5BT701ER
DoSVOESZED (RANIZEO)

« MPI_ COMM_SIZE

¢ BESNEIDIZIAZT—YICEIFDSIVIDH
=53
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Comm-B  [of1f2[s]4|s[e][7]s]o]0

Comm-C | 2| 1]

[s]4]3]

—
JOtR

e JOVRIEHDIZI2ZFT—HIC,
TE3

29D EN

ual

e Comm-A : Comm rank = 3, Comm size = 16
e Comm-B : Comm rank =1, Comm size = 11
e Comm-C : Comm rank =7, Comm size =7
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Group & Communicator

* (Process) Group
s JOLRDEFES
e Communicator (CE:5D% : MPI_Comm)
¢ BEDXIRERZDTOLRITIL—T
c BIEDINREBZRITFI D
¢ XRIEDVYYF
» Source/Destination, Tag, Communicator
* Pre-defined communicator

 MPI_COMM_WORLD : £/&
 MPI._.COMM_SELF : BE/B&D70tX
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| Communicator O&Rk & R

C: MPI_Comm_dup( MPl_Comm comm, MPI_Comm *new )
MPI|_Comm_free( MPI_Comm *comm )
F: MPI_COMM_DUP( comm, new, ierr)
MP|_COMM_FREE( comm, ierr)
e Group DXERLE Group H'S Communicator Z4/ T 2575 - &
B
 MPI_Comm_dup : E&%E3
« BUTOCRTIV—TIEIESIZIAZT—IZERTD
¢ EDIDZAZT—HZESIET, BEZDMTED
« MPI Comm free : T 3
¢« COFEHMZEMAEERT, COIZ2T—59%FS52EIETER
L)
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Communicator O Z|

4 )

C: MPI_Comm_split( MPI_Comm comm, int color, int key,
MPI_Comm *new )
F: MPI_COMM_SPLIT( comm, color, key, new, ierr )

\- J

« Communicator comm % [@ U color Z#&D
(BHD. A—I/\SvTDHLY) communicator
[CDEIT D, DEI=NTc communicator (CH(F
% rank F =3, key DIED/N=WEICE]DZT
S5Nd. Key DIEDE UZEIE. Y RTLADGE
H(C rank TFSZEN DL TS,
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MPI_COMM_SPLIT®D3E @J

C MP|_Comm_split( comm, color, key, *new_comm )
F: MPI_COMM_SPLIT( COMM, color, key, new, ierr )

Rank ﬂ-----ﬂ-ﬂﬂ----
Color {1 |1|1fi]zj2]2|2f7]7|7]|7[4]4]4]4
Key |2]2|sfofz2|ef1]of2]7|1]o]2]8]1]9
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T4

» Data Type (T 5 DEY)
» Basic Data Type (EAT—4H)

» Derived Data Type (RET—4FY)

« ERT—YBIDEHEDHE and/or

« EHDRIULEKRT—HE
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MPICH [T DE

S EIE DXIcy

1:1000)7_

MPI datatype C datatype
MPI_CHAR char

(treated as printable character)
MPI_SHORT signed short int
MPI_INT signed int
MPI_LONG signed long int
MPI_LONG_LONG_INT signed long long int

MPI_LONG_LONG (as a synonym)
MPI_SIGNED_CHAR

MPI_UNSIGNED_CHAR

MPI_UNSIGNED_SHORT
MPI_UNSIGNED
MPI_UNSIGNED_LONG
MPI_UNSIGNED_LONG_LONG
MPI_FLOAT

MPI_DOUBLE
MPI_LONG_DOUBLE
MPI_WCHAR

MPI_C_BOOL
MPI_INT8_T
MPI_INT16_T
MPI_INT32_T
MPI_INT64_T
MPI_UINTS_T
MPI_UINT16_T
MPI_UINT32_T
MPI_UINT64_T
MPI_C_COMPLEX
MPI_C
MPI_C_DOUBLE_COMPLEX
MPI_C_LONG_DOUBLE_COMPLEX
MPI_BYTE

MPI_PACKED

FLOAT_COMPLEX (as a synonym)

signed long long int
signed char
(treated as integral value)
unsigned char
(treated as integral value)
unsigned short int
unsigned int

unsigned long int

unsigned long long int
float

double

long double

wchar_t
(defined in <stddef.h>)
(treated as printable character)
_Bool

int8_t

intl6_t

int32_t

int64_t

uint8_t

uintl6_t

uint32_t
uint64_t
float _Complex

float _Complex
double _Complex

long double _Complex

AN

FORTRAN saDT —%
B & DX iy

MPI datatype Fortran datatype
MPI_INTEGER INTEGER
MPI_REAL REAL
MPI_DOUBLE_PRECISION | DOUBLE PRECISION
MPI_COMPLEX COMPLEX
MPI_LOGICAL LOGICAL
MPI_CHARACTER CHARACTER (1)
MPI_BYTE

MPI_PACKED

LIBZR(C K >TIEFMPI_DOUBLE_COMPLEX
ZHYR—ELTVWDHEDHD

C=:2&FORTRANESEE
mAIC T DT —5 8

MPI datatype | C datatype | Fortran datatype

MPI_AINT MPI_Aint INTEGER (KIND=MPI_ADDRESS_KIND)
MPI_OFFSET | MPI_Offset | INTEGER (KIND=MPI_OFFSET_KIND)

RIKEN AICS HPC Spring School

2015/3/6

13

15%E3H6HEEH



Derived Datatype

ET— 8 (Derived Datatype)

« NEBIBT —%, ODEFEDICKRIET D &
T. NEfiaT —5 DBEFEDSELADXTUL
(MPI D%E3%) ZoJge&d B

» Basic (Predefined) Datatype & (ECHIRD)
A2ty OO TRIEESND
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> DAl OH

e BIZIEX. RTVYVILGHEICEWTEO T Ow 2 & halo 18

MZERXBLEDETDE. NERBET —5 Da

RIEHNVRET

D

ol1l2]|3
4 5EE$
8| 91011
12113]14|15

RIKEN AICS HPC Spring School 2015/3/6

15

15%E3H6HEEH



Derived Datatype DES

« LUTOREEDARSE=NTULS
 MPI_Type_contiguous
 MPI_Type_vector
 MPI_Type_indexed
 MPI_Type_create_indexed_block
 MPIl_Type_create_subarray
« MPI_Type_create_darray 7 &

s EERINTC RET—HE, (& commit LTI
TESIENTED
e MPl Type commit << EhEW&ESIic!
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MPI_Type_vector

C: MPI_Type_vector( int count, int blklen, in stride,
MPI|_Datatype otype, MPI|_Datatype *ntype )
F:  MPL_TYPE_VECTOR( count, blklen, stride,

otype, ntype, ierr )

~N

J

MPI_Type_vector( 3, 4, 6, MPI_DOUBLE, &newtype )
1_blk en_,

\_

> stride

A
O 1 2 3 4 5

count 6 | 78| 9 |10]11
12113141516 ] 17

18119120 | 21 | 22 | 23

24 125126 | 27| 28| 29

301311323334 | 35
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MPI_Type_create_subarray (1)

4 )

C: MPI_Type_create_subarray( int ndims, int array_of_sizes|[],
in array_of_subsizes|], int array_of_starts[], int order,
MPI|_Datatype otype, MPI_Datatype *ntype )

F: MPI_TYPE_CREATE_SUBARRAY( ndims, array_of_sizes,
array_of_subsizes, array_of_starts, order, otype, ntype,
ierr )

ndims: JT & 78X DB DR ITEL

array_of sizes: ZNZTNDRITTOKRKES

array_of subsizes: Z8NHHIDKE S
array_of_starts: BB D UG E D rForTRANTHON 51502
order: MPI_ORDER_CX (&MPI_ORDER_FORTRAN

RIKEN AICS HPC Summer School 2013 18
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MPI_Type create_subarray (2)

MPI_Type_create_subarray( 2, [10,10], [8,3],
[1,1], MPI_ORDER_C, MPI_DOUBLE, &ntype )

A

A

10

8

\4

v
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MPI_Type_commit

C: MPIL_Type_commit( MPI_Datatype type )
F: MPL_TYPE_COMMIT( type, ierr)

\_ J

{ERY U7z DataType #2103 wv b9 5, CNITKD,
Pl#g. BIEZETI D DataType Z{ES CENTE
%5, MPI DOUBLE F(EFHIZwv k=nTL\D,
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Derived Datatype DAZLALIE

o NEMEIR X T pBEZ UL DT B naEkC “pack” U
T, ThzxkE L. ZEATERERBERZ/\S/(5
(“unpack”) [C9 B,

e

A,

H sxfs >x1_
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Derived Datatype DX &EHEFR

« ERT—VEINSRET —YBIZAR
e £ U= T commit 952 &
« ESNTET—EII. MPI OPDBEE® 10 F
TESCENTES
s NERABAXATEVBBZOEREDICNIBTES
o ILFEL. CNTEREIC NEELEE: IchdhH
ESHE MPl DRERY. BEICIKET S
e —7. MPI-IO DS DIFTII. IRETF—H
BRZEHWS I ETERIED AIHEE
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/cic

e IR, TEF—f&vIC Hybrid MPI &
« /—FA®M®EII(L.
OpenMP i

¢ QS(L_ MPI G)u;l_

77 T LD

» Pack/unpack 937
T/ —KA:
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A=
O (R AVIB(C 738D
» Derived Datatype @ pack/unpack (S5 LS NARWLDTI Z

L TRy D5

_Mbnfm%

AL AHED DL

IS5 h%EBIC (BIZIE OpenMP) &L\
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