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+ MPIDOERE
+ MPIOEZXRB/E(E

+ Ry D=0 RO — &R
+ R A&

+ Derived Data Type

+ MPI-IO
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2

INRIR D S X4 FIRET SR

Fat Tree f/ROY —

N
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==
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\V4
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+ MPIDOERE
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MP @S DiEhl

e 133 1:38(E (point-to-point communication)

» EEMh@1S (collective communication)

o HAMLE{E (one-sided communication)
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AWAI LS

o CCETREICHVTIE, XEAEZERMITEN
TN T DREHZEIEINEN D o7
e FAELBETIE, BISDHEHFDIREICEERIC
tOT7OCRDT—YICPOTLARATES
¢ Get BFDT—HZHEH>TLKD
e Put HBFICT—H52ZSAD
e FFICKERT—YDBEICHELTIE rendezvous
DAREND, \—RD T POEBZEREALSD
CENTEERICETENDZEDZ L)
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FAREEICE FTDAEE

e Origin
e Get HDWLE Put DIFELELZLIET7OLR
o Target
e Get HDUL\E Put DXREKRDTOLER
e Window
« Get HBL\E Put OWRERDITORROXEURE
13
o Get
» Target 7JO0TCRDIEE LIZXEY BIBDEZ
o Put
« Target 7O0TCRADIEE LIZXEY BEICBZZAD

RIKEN AICS HPC Summer School 2012 10
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Window

'C:MPI_Win_create( void *base, MPI_Aint size, int unit,

MPI_Info info, MPl_Comm comm, MPI_Win *win )
F: MPI_WIN_CREATE( base, size, unit, info, comm, win,
lerr )

» Collective T312E

o Get/Put TP O LROJgEGRXE MBI win Z49 D
* base, size XTEUMBIBDIEFE, base H'5 size /\1 ~
* unit Get/Put TIESNDT—YDEAM (1)

* info v ~EER (MPI INFO _NULL)

¢ comm 351:’7—9

e win E R =17z window

RIKEN AICS HPC Summer School 2013 11
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A AEhAaE - Get

C: MPI_Get( void *oaddr, int ocount, MP|_Datatype otype, int target, )
MPI_Aint tdisp, int tcount, MP1_Datatype ttype, MPI_Win win )
F: MPI_GET( oaddr, ocount, otype, target, tdisp, tcount, ttype, win,

. lerr ) )

» Target 7O XD win @ tdisp A7 tw L THE
5. B tcount DfEZ. AVIVT70OLRD oaddr
[CHEAD

« Target DXWIRERD 77 LR
» target_addr = window_base + target_disp x

disp_unit
¢ ZZ T window_base & disp_unit (& Window =4
R U7ERFICIBE LTCB

RIKEN AICS HPC Summer School 2013 12

13%E8H6H ANEH




A A EhAE(S - Put

.

C: MPI_Put( void *oaddr, int ocount, MPI_Datatype otype, int target,
MPI_Aint tdisp, int tcount, MPI_Datatype ttype, MPI_Win win )

F: MPI_PUT( oaddr, ocount, otype, target, tdisp, tcount, ttype, win,

. lerr ) )

e Target 7OTRD win @ tdisp A 7w Lk TIBE
5. K tcount DEEIC, AUIYTOLERD
oaddr DEZZAD

« Target DXWIRERD 77 LR
» target_addr = window_base + target_disp x

disp_unit
¢ ZZ T window_base & disp_unit (& Window =4
R U7ERFICIBE LTCB

RIKEN AICS HPC Summer School 2013 13
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Get and Put

Origin Target
‘Get or Put| | Window Address
OAddress — Ic|3|isp * disp_unit
A
count \) count
' \4

RIKEN AICS HPC Summer School 2013 14
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A EhR{E - Accumulate

4 )

C: MPI_Accumulate( void *oaddr, int ocount, MPI_Datatype otype,
int target, MP1_Aint tdisp, int tcount, MPI_Datatype ttype,
MPI_Op op, MPI_Win win )

F: MPI_ACCUMULATE( oaddr, ocount, otype, target, tdisp,

tcount, ttype, op, win, ierr)
. J

» Target 7O AD win @ tdisp A7 tw Lk THED.
RS tcount DREIFIC, ZFCDEE. AVIYVYTOER
M oaddr DfE%Z. Op TIEESNICRIEZE I

faRa = AD
. Op : MPI_Reduce ZTis®E U2 EE@L
« Target DXRERZD P LR

¢ Get ¥ Put &EU

RIKEN AICS HPC Summer School 2013 15
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AP CBEIHO)E

g
C: MPI_Win_fence( MPI_WIN_FENCE, MPI_Win win )
F: MPI_WIN_FENCE( MPI_WIN_FENCE, win, ierr )

\_

e Collective %rifE
« COME LUDRIICITTHONIZETD R AhB{EDH#L
IT7ZFD

e ftB(CH MPI Win lock UL\ DH\DEHAD FES
MZH=nNTUL\S

RIKEN AICS HPC Summer School 2013 16
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R ABHRED Tips

s SRIGH ARLKBEDIZHIC
* Derived datatype (#&ih) (F{E1D7RL)

o )\— KD 1P DE

MMEZ K13

e INEWT—HD Get/Put (FHFE DR L)

* MPI OEZEVPERBIKFOINHAE LD TER

9HIL

RIKEN AICS HPC Summer School 2013
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WA OS5I VODER (MPI)

+ AT O0S5LE(F
+ MPIDOERE
+ MPIOEZXRB/E(E

+ XY MD—=O ROY— &R
+ R ARLES

+ Derived Data Type

+ MPI-10

+ MPI OfEERICDWT
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Derived Datatype

ET— 8 (Derived Datatype)

c NEEIRT —V%&, OVEFXEDHICKRIBT DL
T. NEHIRT —5 DREDSR{EADXFU
(MPI D3%E3) ZoJge&d D

» Basic (Predefined) Datatype & (B25IAD)
A2ty OO TRIEESND

RIKEN AICS HPC Summer School 2013 20
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MPICE(FDT —

RIKE

CSEBDT—

S EIE DXy

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_LONGL_INT
MPI_LONG_LONG (as a
MPI_SIGNED_CHAR

synonym)

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_FLOAT_COMPLEX (as a synonym)

MPI_C_DOUBLE_COMPLEX
MPI_C_LONG_DOUBLE_COMPLEX
MPI_BYTE

MPI_PACKED

signed long long int
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

(?2 )

FORTRANSEBDT —
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

CSs8 < FORTRANSE

@A ICXIT DT

— > i

MPI datatype | C datatype | Fortran datatype
MPI_AINT MPI_Aint INTEGER (KIND=MPI_ADDRESS_KIND)
MPI_OFFSET | MPI_Offset | INTEGER (KIND=MPI_OFFSET_KIND)

N AICS HPC Summer School 2013
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Derived Datatype DEZ

e UTOREBDAESNTLS
« MP|_Type_contiguous
« MPI|_Type_vector
« MPI_Type_indexed
« MPI|_Type_create_indexed block
« MPI|_Type_create_subarray
« MPI_Type_create_darray 7 &
s ERINTZ URET—YE, (& commit LTHIOD
TEDSZENTED

e MPl Type commit <<<< GhiaW&k>Sic!
RIKEN AICS HPC Summer School 2013 22
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MPI_Type_vector

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

otype, ntype, ierr )

\

\_ J

MPI_type_vector( 3, 4, 6, MPI_DOUBLE, &newtype )
i_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

3013113233 34] 35

RIKEN AICS HPC Summer School 2013 23
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Derived Datatype DAZSALIE

o &Eif/a XE L p81E7ZE L\ D 72 AaEEifie niisk(C ¢ pack L
T. TNZEEL. ZEATEEGRBEZ/INS/NS
(“unpack”) [C9 %,

=~ — - =
— T~ : —
— (S >x1_ =
= = —
— T~ — B
RIKEN AICS HPC Summer School 2013 25
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Derived Datatype DX &EHEER

« ERT—YEINSRET — Y BRI Z AR
s R L7 T commit 952 &
« EENTET—Y8I(I. MPI O D@EWR 10 F
CIESZENTED
¢ NEBBAEVBBZOEREDICUIBTED
o IcTEL. CNTERRIC NEEHEZE ICBDD
ESHIE MPI DEREY. BEICHKFIT S
e —7. MPI-IO DS DIFTIE. IRET—F
BZeRAWS I ETERILD AIEE

RIKEN AICS HPC Summer School 2013 26
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e IR, TEF—f&8vIC Hybrid MPI &
e /—FA®D8I7(F,
OpenMP i

= QS(L_ MPI O)U}L

R DiZE

7 TUDENME L7EL)

» Pack/unpack 937

T — R

—
—
 —

81

5 5]

RIKEN AICS HP

O

Summer Sc

VINAC 2D

A= s
(R AIB(C 738D
« Derived Datatype @ pack/unpack (FiatF{E = NARLD T Z

_Mbnfm%

m

A AHED DLV

IS5 h%EBIC (BIZIE OpenMP) &L\

nool 2013

AL UIc ADNRWL (ZBEDHZ L))

e >§1§

S
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WA OS5I VODER (MPI)

+ AT O0S5LE(F
+ MPIDOERE
+ MPIOEZXRB/E(E

+ Ry D=0 RO — &R
+ HATEpE(E

+ Derived Data Type

+ MPI-IO

+ MPI OERICDWT
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MPI-IO DY D7 D T 7PEE

« MPI-IO (& (%) 7 7AILYRTALAZ MPlI EWD2HEH THIR
LLizHD

* EEERLD7ZHICEY MEFHREET CEDNTEDXICEO2TND
 MPI-IO OEEICKZFULIE/INSX—F
¢ WV FAMILYRTLAKEFULINOA—S

« MPI-IO ZEBWEHAS 10 SA4T73SUBFEET D
 Parallel netCDF nttp://trac.mcs.anl.gov/projects/parallel-netcdf/

(Parallel netCDF)
MPI-IO
(M%) Z7AILVAT A

RIKEN AICS HPC Summer School 2013 30
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MPI-10 - open & close

(C: MPI1_File_open( MPI_Comm comm, char *filename,
int amode, MPI1_Inof info, MPI_File *th)
MPI|_File_close( MPI_File *th )
F: MPI_FILE_OPEN( comm, filename, amode, info, fh, ierr )
MPI_FILE_CLOSE( fh, ierr)

« SEFELL (D27 —% comm [CETDETOT70OER
CRICLK S ICHFUEITHEDLHD)

» amode : MPI_MODE_RDONLY, MPI_MODE_RDWR,
MPI_MODE_WRONLY 7x &
e info: J7AMILRTLAANDEY ~ (MPLLINFO_NULL)

e th: 72714IJLI\VERIL - SNICTHLI7 7AMILZIRIET D
RIKEN AICS HPC Summer School 2013 31
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WA 71V AT LADAE NN

K< fEHNTLS NFS TlE, To7le<MEEEDNBRL |

120 30
8/\/l|inutes
Insgnsitive
100 Zone 25
(@)
(D)
— N
£ =
< 80 20
-~ ©
~ ©
() (4]
S 60 15 <
o O
< Load Average (Left Y-Axi =
S 40 ‘ 10 §
o (®]
- ()
£
20 time cat /ptoc/loadavg (Right!Y-Axis) / 5 %
0 TN Y
0 600 1200 1800 2400 3000 3600
Time [Sec.]

A timeline of NFS server load average when 64
processes (4 nodes) are creating 1GB file
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WA 7 AL RT

. ar%l/ N (X)) AT 10 /N Kigz
i)
. %x_.@747\90>/u ~ig(& 60 MB/s Bitg
o TBM SSD T 100 MB/s gij#&
¢« INEKDKZFRI/INYRIBIE, BHEDT 1 RIZG
WRRY ND—OTRRTEIRLTLD
c INSTRBGIDTZ 7 EATIIEREDE S HEW !
e MPI-IO TEESXIXLBIXRIH D
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271)LD 10

C: MPI_File_read( MPI_File fh, void *buf, int count, MPI_Datatype type, MP|_Status *status)
MPI_File_read_all( MPI_File fh, void *buf, int count, MPI_Datatype type, MPI_Status *status)
MPI_File_read_at( MPI_File fh, MPI_Offset off, void *buf, int count, MPI_Datatype type,

MPI|_Status *status)
MPI_File_read_at_all( MPI_File fh, MPI_Offset off, void *buf, int count, MP|_Datatype type,
MPI|_Status *status)

MPI_File_write( MPI_File fth, void *buf, int count, MPI_Datatype type, MPI_Status *status)

MPI_File_write_all( MPI_File fh, void *buf, int count, MPI_Datatype type, MPI_Status *status)

MPI_File_write_at( MPI_File fh, MPI_Offset off, void *buf, int count, MPI_Datatype type,
MPI1_Status *status)

MPI_File_write_at_all( MPI_File fh, MPI_Offset off, void *buf, int count, MPI_Datatype type,
MPI_Status *status)

F: MPIL_FILE_READ( fh, buf, count, datatype, status, ierr)
MPI_FILE_READ_ALL( fh, buf, count, datatype, status, ierr)
MPI_FILE_READ_AT( th, offset, buf, count, datatype, status, ierr)
MPI_FILE_READ_AT_ALL( fh, offset, buf, count, datatype, status, ierr )

MPI_FILE_WRITE( fh, buf, count, datatype, status, ierr )
MPI_FILE_WRITE_ALL( fth, buf, count, datatype, status, ierr )
MPI_FILE_WRITE_AT( fh, offset, buf, count, datatype, status, ierr )
MPI_FILE_WRITE_AT_ALL( fh, offset, buf, count, datatype, status, ierr )

RIKEN AICS HPC Summer School 2013
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MPI| Status

4 )
C: MPI_Get_count( MPI_Status status, MPI_Datatype type, int *count )
F: MPI_GET_COUNT( status, type, count, ierr )

\. J

 MPI_Status
o I 1BEICHITDIRE
e MPI-IO [CH(FDT—H D read/write
 MPI_Status [CXU. MPI_GET _COUNT ZM¥3
& =D status TR UIERIEICH(FDT—Y DE
HHIWRD
s IX1BEDRE : XIELILET —5 DER
e MPI-IO : 7O ER U7 —5 D{EZK

RIKEN AICS HPC Summer School 2013 35
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2714)L7 0 tR B

file pointers

MPI_FILE_WRITE

positioning || synchronism coordination
noncollective collective
explicit blocking MPI_FILE_READ_AT MPI_FILE_READ_AT_ALL
offsets MPI_FILE_WRITE_AT MPI_FILE_WRITE_AT_ALL
nonblocking & || MPI_FILE_IREAD_AT MPI_FILE_READ_AT_ALL_BEGIN
split collective MPI_FILE_READ_AT_ALL_END
MPI_FILE_IWRITE_AT MPI_FILE_WRITE_AT_ALL_BEGIN
MPI_FILE_WRITE_AT_ALL_END
individual blocking MPI_FILE_READ MPI_FILE_READ_ALL

MPI_FILE_WRITE_ALL

nonblocking €
split collective

MPI_FILE_IREAD

MPI_FILE_IWRITE

MPI_FILE_READ_ALL_BEGIN
MPI_FILE_READ_ALL_END
MPI_FILE_WRITE_ALL_BEGIN
MPI_FILE_WRITE_ALL_END

shared
file pointer

blocking

MPI_FILE_READ_SHARED
MPI_FILE_WRITE_SHARED

MPI_FILE_READ_ORDERED
MPI_FILE_WRITE_ORDERED

nonblocking &
split collective

MPI_FILE_IREAD_SHARED

MPI_FILE_IWRITE_SHARED

MPI_FILE_READ_ORDERED_BEGIN

MPI_FILE_READ_ORDERED_END

MPI_FILE_WRITE_ORDERED_BEGIN

MPI_FILE_WRITE_ORDERED_END

RIKEN AICS HPC Summer School 2013
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MPI-IO [EHFD771ILDOPOER

e Collective IO

« £ IO
* File Pointer

o« VORI BIGFIDIETE

e File View

c EADTOLERADE|D (7

* (Non) Blocking 10

* 10 EEHBDOA—IN—3vT

RIKEN AICS HPC Summer School 2013 37
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file pointers

MPI_FILE_WRITE

positioning || synchronism coordination
noncollective collective
explicit blocking MPI_FILE_READ_AT MPI_FILE_READ_AT _ALL
offsets MPI_FILE_WRITE_AT MPI_FILE_WRITE_AT_ALL
nonblocking € || MPI_FILE_IREAD_AT MPI_FILE_READ_AT_ALL_BEGIN
split collective MPI_FILE_READ_AT_ALL_END
MPI_FILE_IWRITE_AT MPI_FILE_WRITE_AT_ALL_BEGIN
MPI_FILE_WRITE_AT_ALL_END
individual blocking MPI_FILE_READ MPI_FILE_READ_ALL

MPI_FILE_WRITE_ALL

nonblocking €
split collective

MPI_FILE_IREAD

MPI_FILE_IWRITE

MPI_FILE_READ_ALL_BEGIN
MPI_FILE_READ_ALL_END
MPI_FILE_WRITE_ALL_BEGIN
MPI_FILE_WRITE_ALL_END

shared
file pointer

blocking

MPI_FILE_READ_SHARED
MPI_FILE_WRITE_SHARED

MPI_FILE_READ_ORDERED
MPI_FILE_WRITE_ORDERED

nonblocking &
split collective

MPI_FILE_IREAD_SHARED

MPI_FILE_IWRITE_SHARED

MPI_FILE_READ_ORDERED_BEGIN

MPI_FILE_READ_ORDERED_END

MPI_FILE_WRITE_ORDERED_BEGIN

MPI_FILE_WRITE_ORDERED_END

RIKEN AICS HPC Summer School 2013
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s

W 7AW RTLADFEELINTOT 5 LDKF

o WHNTFPAILY AT LD
o BHODT 1 RUZREFICEDS & TINY RIgERLS
o« BHODTARVZRAFICEDSIFE. KEREMTPZIEBALGWLE, N
Y KDY TIRLY
o« WHTOT S LD
« Weak Scaling J—REICHA U CRIEY A AHDKEL RS
- Strong Scaling J—RE(CIKRSI BBY A AD—7E
o J—REHDKELBDE/ —KRBIEODDT—HIFNESLLKED
¢ 10 DMEENEBLLED
SHE — R
HEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

— XY bND—=2 L

TAROD7P LA
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B3l D block NENDi5

Rank O Rank 1

Rank 2 Rank 3

Rank#HVK=E < 1k B8,
BRADRITED K E L 1R
D2, HHUL 10 23

| Te—

Rank O Rank ’ Rank O Rank1 RankO Rank3 Rank2 Rank3

OHEEREEA00EEEEEE EEEE MEEEEEEEEREE

RIKEN AICS HPC Summer School 2013 40

13%E8H6H ANEH



Collective 10

« 2TD/—RHREEFICIO TBZET, MHQWNWT—FZEDTREDHB
EDNTE (MPI DBEE) . BRELTIO DT—YEZ2KELTDZ
EMNTED, Derived Datatype HEIFFICEL, 10D 10 FETKD
Z< DEEDT —FZIBEIT DI EHNKE
BiFIC. T 7AILICT O CRY DigPhZERICT D EH olge
faree UTC, 10 gEhRE< @ LTS

rank O rank 1 rank 2 rank 3

collective IO non-collective 10

271
RIKEN AICS HPC Summer School 2013 41

13%E8H6H ANEH



MPI-I0 XY F X —%
. BT-I0:  MPI-IO RYFY—0F0TS5A
e Class: [RBIBOKXKES (A<B<C)

o Full: Colletive 10
o Simple : Non-Collective IO

40000
. Class-A Full
35000
Class-B Full
30000 i ClassBFu
s 25000 FUll Class-C Ful
@)
Z 20000 . Class-A Simple
o
O _ .
< 15000 . Class-B Simple
10000 Class-C Simple
5000 _
; Simple N/A

PVEFS2 Lustre
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D=2 =Z45—5%Z1ETE UL Collective 73iR{E

o A AENRIE®D Window ¥ MPI-IO @2 71 )LJ\
> RIL
« ZTNODEMIFICIZSaZ—9%EELTLS
H S
s FRFICIEESNEZEIZIA =T —5%
MPI COMM DUP UTABBICEF>TLYS
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offsets

MPI_FILE_WRITE_AT

positioning § synchronism coordination
noncollective collective
explicit blocking MPI_FILE_READ_AT MPI_FILE_READ_AT_ALL

MPI_FILE_WRITE_AT _ALL

nonblocking &
split collective

MPI_FILE_IREAD _AT

MPI_FILE_IWRITE_AT

MPI_FILE_READ_AT_ALL_BEGIN
MPI_FILE_READ_AT_ALL_END
MPI_FILE_WRITE_AT_ALL_BEGIN
MPI_FILE_WRITE_AT_ALL_END

individual

file pointers

blocking

MPI_FILE_READ
MPI_FILE_WRITE

MPI_FILE_READ_ALL
MPI_FILE_WRITE_ALL

nonblocking €
split collective

MPI_FILE_IREAD

MPI_FILE_IWRITE

MPI_FILE_READ_ALL_BEGIN
MPI_FILE_READ_ALL_END
MPI_FILE_WRITE_ALL_BEGIN
MPI_FILE_WRITE_ALL_END

shared
file pointer

blocking

MPI_FILE_READ_SHARED
MPI_FILE_WRITE_SHARED

MPI_FILE_READ_ORDERED
MPI_FILE_WRITE_ORDERED

nonblocking &
split collective

MPI_FILE_IREAD_SHARED

MPI_FILE_IWRITE_SHARED

MPI_FILE_READ_ORDERED_BEGIN

MPI_FILE_READ_ORDERED_END

MPI_FILE_WRITE_ORDERED_BEGIN

MPI_FILE_WRITE_ORDERED_END
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hE) DhOEDET (BES

File Pointer [5]z8

o XRTOUSLD IO TlE. file pointer (ORI

o \

RC) D

157700 2 ATIE. 18 510)7 O AL RFICEAD

7e®I(C. file pointer DIFWITEE T DHEBD D D
KR il

WI |

write( "abc” )
te( “def” )| ||write( “def”) || write( “jkI")

Rank O Rank 1

Rank 2 Rank 3

write( “abc™ ) | |write( "ghi” )

write( “stu” )
write( “vwx" )

write( “mno” )
write( “pgr” )
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PRI DGPIDEEDLA (31E%8)

Rank O Rank 1
= oY AN R write_at( "abc”, 0) write_at( “ghi”, 6 )
1. FP %—:15\;'9 &l write_at( “def”, 3) write_at( “jkI”, 9 )
. 10K ( ol1l2|3|4|l5le6|7]l8]l9]|i10]l11]12]13
c-i%‘Pﬁ %de: alblcldlelflagln]lilijlk]i
% seek(0) seek(6)
) write( “abc” ) write( “ghi” )
2. J0tLRE(IC write( “def” ) write( “jkI”)
FP 73&‘{_%{: J 3 ol1|l2|3|l4]l5]|6]|l7]8]9]10l11]12]13
a b C d e f g h [ J k l
3. 771)LICO & L4 . — .
seek(0) .barrier() barrier() -write( “ghi”)
DJENT FP DYF |varrier)  iwrite(“def’) | |barrier)  write( “jkI")
7__3_% write( “abc” ) gbarrier() barrier() :
} ol1l2l3lals|se]|l7ls8]olioli1]i2]i13
1 1
= ,Eb\ ' alblc|ld]lelflglh|il]lijl|lk]!
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MPI File set view

C: MPI_File_set_view( MPI_File *fh, MPI_Offset disp,
MPI_Datatype etype, MPI_Datatype ftype,
char *datarep, MPI_Info info )

\F: MPI|_FILE_SET_VIEW( fh, disp, etype, ftype, datarep, ierr )

J

» Collective BE#X
. ftype : etype DIRET —HEI T, ChZFALTOEBRADZD
20D FP EFE\'\'C?Q‘IZZ'§'57 TILDED7ZRT
 datarep : 7 7 1 ILICIBINT DEUET — DFRIZA I\

e “native” RIYVEERD/IN\AF+U—KIE (HEZiHH)

e “internal” (native & external32 M%)

¢ “external32” o> &EH—MRETOMMEDH D/\1F D —FKIT
e info: J7MILYRTAICEZRZ Y MNER (VRTLAMKE)
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MPI-10 [C& (75 Datatype

* etype (elementary type)
27AIWICTP ORI DIBA7ZERT EANEY/REY
« READ/WRITE TEEESNDT—YEE type
signature H\E U TR IFNIFR SRV (BEXREE
UERT—YBITHBDI &)
» ftype (file type)
2747 O CRZNENTDCODTVTL—K
« TO7AI K
* etype : MPI_BYTE
» ftype : MPI_BYTE
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2FEXED File Pointer

.

C: MPI_File_seek( MPI_File fh, MPI_Offset off, int whence )
MPI|_File_seek_shared( MPI_File th, MPI_Offset off, int whence )
MPI_File_get_position( MPI_File fh, MPI_Offset *off )
MPI_File_get_position_shared (MPI_File *th, MPI_Offset *off )

F: MPI_FILE_SEEK( fh, offset, whence, ierr)
MPI_FILE_SEEK_SHARED( fh, off, whence, ierr)
MPI_FILE_GET_POSITION( fh, off, ierr)
MPI_FILE_GET_POSITION_SHARED( fh, off, ierr)

 MPI_FILE_SEEK  MPI_FILE_GET_POSITION
« JOTLREBED FP Z5&7E « JOTCREED FP Dfe%z
EE SES
 MPI_FILE_SEEK_SHARED « MPIL_FILE_GET_POSITION_
» B FP Z288EJ D SHARED
« HB FP DEZES
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271)LDRIE

C: MPI Fi
MPI Fi
MPI Fi

\_

e_delete( char *filename, MP|_Info info )
e_preallocate( MPI_File th, MP1_Offset size )
e_get_size( MPI_File fh, MPI_Offset *size )

F: MPI_FILE_DELETE( filename, info, ierr )
MPI_FILE_PREALLOCATE( fh, size, ierr )
MPI_FILE_GET_SIZE( fh, size, ierr )

« MPI_FILE_DELETE

e 771 )LDEIBR

« MPI FILE_PREALLOCATE

o D7) YA XZERICBADHICHERT S
« MP| FILE_GET _SIZE

e JP7AMILDKRKEZZFD
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MPI-IO DX & &

e 3BFBD U LRI BIGFADIEEAE
e ZICIEET D MPI_File ** at()
« J70CREED File Pointer
. File View DIsED OJEE
7AILI\Y RILTHEB=NS File Pointer
. LL\G)TT%%TQW ZoY NAV @)t
* Collective IO
» Derived Datatype & Collective |0 ZHE
DETED ERLBEDIEHZEL)
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B5FE D 518l

C: double MPI_Wtime( void )
F: DOUBLE PRECISION MPI_WTIME()

« MEMDIFX)ZIRT

)

double dt, ts, te;

MPI_Barrier( MPI_COMM_WORLD );
ts = MPIl_Witime();

MPI_Barrier( MPI_COMM_WORLD );
te = MPl_Witime();
dt =te - ts;
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WA OS5I VODER (MPI)

+ AT O0S5LE(F
+ MPIDOERE
+ MPIOEZXRB/E(E

+ Ry D=0 RO — &R
+ HATEpE(E

+ Derived Data Type

+ MPI-IO

+ MPI O{EHRICOWT
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MPI D1ttk

¢« KXYV —RU—=)LICHEFTD MPI (FZ2T MPI 2.2
DEERICED<
« ZEER . MPI Version 2.2
e MPI OL#RRE MPI Forum
* http://www.mpi-forum.org/
e ENTHZIO0IEE
s TERIESIEDIRETRED
« 5E&Z 30/ FDOR—RTHIE
« KFI9R(FBX (AICS) THETE
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MPI1 3.0

. 2012 Pt7NE
TRFTERR
. Non-blocklng /& collective (M) B3
e VILFRAL Y R TOMEER L, BRERE

» —&R. BEIC MPI 4 [CEIF7TSIREIDIEEX 2 CLVD
» MYSBIEBETR &
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N2

« 1BIS
o« 1X315815 - 8/5
» X 2=/ —% & collective @ - 8/5
« R ARHE(E - 8/7

o« RET—HE - 8/7

« MPI-IO - 8/7
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ZN

e CPOIRh o TiERE

 Communication Mode

* Persistent Communication
* Topology

* Dynamic Process Creation
* Error Handling

N
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