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i &
TARGET LINUX64
MPI_INCLUDE /usr/local/MPI/include
MPI_LIB /usr/local/MPI/1ib
ARMCI_NETWORK OPENIB
IB_INCLUDE /usr/include/infiniband
IB_LIB /usr/1ib64

<E 2—-1> GAE AX 37| Y3 A
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o} tHEH<Q GA API

(1) Create

GA 99< A4 A9 Bad Fr5e o 2ok B4 v
Tz Azged AgHE AL FEACR 57 e wE Aol
dol8 B2 AA A F vk 54l gk

Int NGA Create( int type, int ndim, int dims[], char *name, int chunk[] )

Int NGA Create irreg( int type, int ndim, int dims[], char *name, int nblock
[1, int map[] )

Int GA Create handle()

Void GA Set data( int g a, int ndim, int dims[], int type )

Void GA Set array name( int g a, char *name )

Void GA Set chunk( int g _a, int chunk[] )

Void GA Set irreg dist( int g_a, int map[], int nblock[] )

Int GA Allocate( int g a )

Int GA Duplicate( int g a, char *name )

<A 2-1> GA 999 AAHS 913k API

NZ g8 =5 Alo]9 floly HAFES {3l vt ¥ APl o3 2o
o] 7] 4 NGA_Read_incg<2 $F<++= atomic operation®] &= EA o] Q1o

1 NGA_Gather®} NGA_Scatter+ collective operationS & 3t}

Void NGA Put( int g a, int lo[], int hi[], void *buf, int 1d[] )

Void NGA Scatter(int g a, void *v, int indices[], int n)

Void NGA Get ( int g _a, int lo[], int hi[], void *buf, int 1d[] )

Void NGA Gather (int g a, void *v, int indices[], int n)

Void NGA Acc(int g a, int lo[], int hi[], void *buf, int 1d[], void *alpha)
Void NGA Read inc (int g _a, int subscript[], long inc)

<A 2-2> GACIAM o] @eF SIS 91§ API
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(3) Utility
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int GA Nodeid ()

int GA Nnodes ()

int NGA Locate (int g _a, int subscript[])

int NGA Locate region (int g a, int lo[], int hi[], int map[], int proc[])
Void NGA Distribution (int g a, int iproc, int lo[], int hi[])

Void GA Print (int g a)

Void GA Print patch (int g a, int ilo, int ihi, int jlo, int jhi, int pretty)
Void GA Print stas (void)

Void GA Print distribution (int g_a)

Void GA Summarize (int verbose)

<A 2-3> GA 2 ¥ g5

(4) Collective operation

el mrfo] b Aol = dolge 27|38k diF HAF & 9

s Fulg API F el

Void GA Zero( int g a )

Void GA Fill( int g a, void *value )

Void GA Scale( int g a, void *value )

Void GA Copy( int g _a, int g b )

Void GA Zero patch( int g a, int lo[], int hi[] )

Void GA Fill patch( int g a, int lo[], int hi[], void *value )

Void GA Scale patch( int g a, int lo[], int hi[], void *alpha )

Void GA Copy patch( char trans, int g a, int alo[], int ahi[], int g b, int blo
[], int bhi[] )

<A 2—4> GA9Q collective operation <=
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1}, GDMY 9%

Display cluster

' GIP (GLOVE Interface Protocol)

Rendering cluster
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message queue key_send

gdmol A dmlibe. 2 X+ message queue key

message queue key_recv

dmliboll A gdme. 2 H W= message queue key

shared memory key_check

alive

check alive® 4=3J3}+= shared memory key

shared memory size_check

alive

check aliveE <33} shared memory size

shared memory key_load

load H=#H 9] field < W= shared memory key

shared memory size_load

load M &9 field S W= shared memory size

shared memory key_ticket

issue ticket M 9] field kS W+ shared memory

key

shared memory size_ticket

issue ticket W9 field #t< Wi shared memory

size

shared memory key_mesh

mesh data W ®H2] field 3t= ¥+ shared memory key

shared memory size_mesh

model data B# 9| field 3t W+ shared memory

size

shared memory key_field

field block MW® 2] field %< ¥+ shared memory

¢

block key

shared memory size_field field block H# 9] field #& ¥+ shared memory
block size

shared memory key_field field position HW®H 9] field =S W+ shared memory
position key

shared memory size_field

position

field position B # 2] field < ¥+ shared memory

size

shared memory key_return

mesh

return ¥+ mesh data® W& shared memory key

shared memory size_return

mesh

return ¥+ mesh dataE %'+ shared memory size

shared memory key_return
field block

return ¥+ field block® W shared memory key

shared memory size_return
field block

return ¥+ field blockS %+ shared memory size

shared memory key_return

field position

=
rr

return ¥+ field position< shared memory key

shared memory size_return

field position

=
rlr

return ¥+ field position2- shared memory size

<3 3-1> GDM AAIGAd Y&
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4. dmLib
7} EY9 2

GLOVE®S #diry® <Ax<¢l GLORESA GDM| €437 9]aho]

o1E|Hlo] A7} HQ3hd], o]E dmLibolgte FdA= T3 3 th GLORE
dmLib S22 WY F+E SEFo 2N GDMO=E dtolg Fash
T EE - & dvh T3k 1831 dmLibe fetch¥® data
GLORECIA AFg&38t 4= Q== vtkDataSet B} o2 W3lal= g
ja=

Mot o2 rlf
ol
mlo

o
)

Y. dmlibManager E3 =

dmlibManager Z#d2~+ GLORES} & 95 o]Zg Aol o] dmLibS
al

AHEEH7] §19k Qe Hlo| 28 BT Fds)

(1) Private member functions
ol E: 9] private W o] HiF-ES A AdS Y] 9
vl 28] GDMO ZHE 7142 do]EE vtkDataSet EFY
3t7] 93t ¥l (ConvertData)S & it}

o 4o

:cu}l‘_',
["E Pl
e oo

/// Parse XML-based configuration file

void ParseIPC( xmlDocPtr doc, xmlNodePtr cur );
void ParseQueue ( xmlDocPtr doc, xmlNodePtr cur );
void ParseShm( xmlDocPtr doc, xmlNodePtr cur );
void ParseShmKey ( xmlDocPtr doc, xmlNodePtr cur );
void ParseShmSize ( xmlDocPtr doc, xmlNodePtr cur );
vtkDataSet *ConvertData (double *buffer)

<A~ 4—1> dmlibManager &322 private member function
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(2) Public member functions
o] Zef2=9] public W 7} vF= GLOREC 93l &&5%+ s
=, GDM9] Adq& Aloste o] AREFT. o7
S AAY GDMOZ FojF A dolHE Jdx=E yass &d47) 9
o, 7} T8¢ -2 GDMOZFE HolHE HASES WHste
Fetch &7} 7= o] ot

rlr
o
)
=
2
o
j‘:i
e,

int LoadConfig (char *filename) ;

int SetManager () ;

unsigned int Load (char *filename) ;

unsigned int IssueTicket (unsigned int ticketId, int taskType);

int Unload (unsigned int ticketId);

vtkDataSet *Fetch (unsigned int ticket, int field, int ts);

vtkDataSet *Fetch (unsigned int ticket, int field, int ts, int element, int block);
vtkDataSet *Fetch (unsigned int ticket, int field, int ts, double x, double y, double z);
vtkDataSet *Fetch (unsigned int ticket, int field, int ts, double position[3]);

<A~ 4—-2> dmlibManager Z3]2~2] public member function

t}. dmlibQueue
dmlibQueue™= dmLibe} GDM A}ole] BA xEdS F&star v}, o
A A gl zo] dmLibet GDM Alele] W&o %
veueS o]83sta, WaEd st IenE et doly A4EE& IPC shared
memory = TA3C o] FY 29 FTrES BT dmlib UFolA &

tal, GLORE o} & 9% o] Ze]7|ol o] Ahgatxl sheth,

o] = IPC message q

opy

(1) Private member functions

o] ZF# 9] private WH 4= IPC message queue?} IPC shared m
emoryE "EAU o7 g EEER SEHT



ISBN 978-89-6211-611-3

int OpenMsgQ (key t key);

int RecvMsgQ (int id, void *msg, size t size, long type, int flag);

int SendMsgQ (int id, void *msg, size t size, int flag);

int CloseMsgQ (int msggid) ;

int OpenShm (gipTransactionDB **db, char * tableName, key t key, unsigned int size);
int OpenShm (gipVariableTrDB **db, char * tableName, key t key, unsigned int size);

<A~ 4-3> dmlibQueue 3 ~2] private member function

(2) Public member functions

o] ZFgo FAEol A+ public FH 3= IPC message queue}
IPC shared memory?] ZEEAS HAsE= 27} fRES 21X 5L
oith. o] 352 dmLibeh GDM Apele] Fiiki= dlelEle] i H=
A2 o shared memory AMES HELEF FAE 9

718]3 GDMO.Z o2 By GDMOZHE dolg & ur] 9
7 A E o

int Push( gdmMsgQ* msg ); /// Queueing Functions
int Push ( gdmCommand * command ) ;

gdmMsgQ* Pop () ;

void* PopOperand( unsigned int cmd, unsigned int index ) ;
void SetRecvMsgQKey ( key t key );

void SetSendMsgQKey ( key t key );

void SetLoadShmKey ( key t key );

void SetTicketShmKey ( key t key );

void SetMeshShmKey ( key t key );

void SetFieldBlockShmKey ( key t key );

void SetFieldPositionShmKey ( key t key );

void SetRtnMeshShmKey ( key t key );

void SetRtnFieldBlockShmKey ( key t key );

void SetRtnFieldPositionShmKey ( key t key );

void SetLoadShmSize ( unsigned int size );

void SetTicketShmSize ( unsigned int size );

void SetMeshShmSize ( unsigned int size );

void SetFieldBlockShmSize ( unsigned int size );
void SetFieldPositionShmSize ( unsigned int size );
void SetRtnMeshShmSize ( unsigned int size );

void SetRtnFieldBlockShmSize ( unsigned int size );
void SetRtnFieldPositionShmSize ( unsigned int size );
int OpenCommandChannel () ;

<2 4—4> dmlibQueue & ~9] public member function
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dmlibQueue

-mRec¥MsgQKey: key_t
-mSendMsgQKey: key_t
-mRec¥MsgQID: unsigned int
-mRecvMsgQSize: unsigned int
-mSendWsgQID: unsigned int
-mSendMsgQSize: unsigned int
-mLoadDB: gipTransactionDB
-mTicketDB: gipTransactionDB
-mMeshDB: gipTransactionDB
-mFieldBlockDB: gipTransactionDB
-mFieldPositionDB: gipTransactionDB
-mRMeshDB: gipVariableTrDB
-mRinFieldBlockDB: gipVariableTrDB
-mRinFieldPositionDB: gipYariableTrDB
-mLoadShmkey: key_t
-mTicketShmkey: key_t
-mMeshShmKey: key_t
-mFieldBlockShmikey: key_t
-mFieldPositionShmkey: key_t
-mRinMeshShmiey: key_t
-mRiFieldBlockShmkey: key_t
-mRinFieldPositionShmkey : key_t
-mLoadShmiD: unsigned int
-mTicketShmiD: unsigned int
-mMeshShmiD: unsigned int
-mFieldBlockShmiD: unsigned int
-mFieldPositionShmiD : unsigned int
-mRinMeshID: unsigned int
-mRinFieldBlockiD: unsigned int
-mRinFieldPosition]D: unsigned int
-mLoadshmSize: unsigned int
-mTicketShmSize: unsigned int
-mMeshshmsize: unsigned int
-mFieldBlockShmSize: unsigned int
-mFieldPositionshmsSize: unsigned int
-mRinMeshShmSize: unsigned int
-mRinFieldBlocksShmSize: unsigned int
-mRinFieldPositionShmSize: unsigned int

-OpenMsgQkey: key_t): int

-RecyMsgQ(id: int, msg: void, size: size_t, type: long, flag: int): int

-SendMsgQ(id: int, msg: void, size: size_t, flag: int): int

-CloseMsgQ(msgqid: int): int

-OpenShmidb: gipTransactionDB, tableName: char, key: key_t, size: unsigned int): int
-0Openshmidh: gipvariableTrOB, tableName: char, key: key_t, size: unsigned int): int
<<create>>-dmlibQueue()

<<destroy>>-dmlibQueua()

+Push{msg: gdmMsgQ): int

+Push(command: gdmCommand): int

+Pop(): gdmMsgQ

+PopOperand(cmd: unsigned int, index: unsigned int): void

+SetRecvMsgQkey (key: key_t): void

+5etSendMsgQKey(key: key_t): void

+SetRecvMsgQSize(size: unsigned int): void

+5etSendMsgQSize(size: unsigned int): void

+SetloadShmKey (key: key_t): void

+5etTicketShimKeykey: key_t): void

+5etFieldBlockShmKey (key: key_t): void
+SefFieldRosttionshmikey(ey: key_t): void
+5etRiMeshShmKey key: key_t): void
+SetRinFieldBlockshmikey(key | key_t): vaid
+SetRiFieldPositionShmikey (key: key_t): void

ISBN 978-89-6211-611-3

+SetloadShmSize(size: unsigned int): void dmlibCache
+SetTicketShmSize(size: unsigned int): void

+SetMeshshmSize(size: unsigned int): void +hew(): dmlibCache
+SetFieldBlockShmSize(size: unsigned int): void +Delete(): void
+SetFieldPositionshmSize(size: unsigned int): void <<create>>-dmlibCache()
+SetRinMeshShmSize (size: unsigned int): void <<destroy>>-dmlbCache()
+SeRtFieldBlockshmSize(size : unsigned int): void

+SetRiFieldPositionShmSize(size: unsigned int): void
+0penCommandChannel(): int

+OpenDataChannel(): int

+CloseCommandChannel(): int

+CloseDataChannel(): int

-mCaclie

dmlibManager

-configDir: char
-mindex: int

-ParselPC(doc: xmiDocPtr, cur: xmiNodePtr): void
-ParseQueue(doc: xmiDocPtr, cur: xriNodePt): void
-ParseShm(doc: xmiDocPtr, cur: xmiNodePir): void
-ParseshmKkey(doc: xmiDocktr, cur: xmiNodePt): void
-ParseShmSize(doc: xmiDocPtr, cur: xmiNodePtr): void
-OpenCommunicationChannel(): void

-ConvertData(buffer: double): vikDataSet

+Mew (): dmlibManager

+Delete(): void

<<create>>-dmlibManager ()

<<destroy>>-dmlibManager ()

+LoadConfig(filename: char): int

+SetManager(): int

+.oad(filename: char): unsigned int

+ssueTicket(ticketld: unsigned int, taskType: int): unsigned int
+Unload(ticketld: unsigned int): int

+Fetchiticket: unsigned int, field: int, ts: int): vikDataSet
+retch(ticke

+retchiticket: unsigned int, field: int, ts: int, position: double): wikDataSet

nsigned int, field: int, ts: int, element: int, block: int): vikDataSet
+Fetch(ticket: unsigned int, field: int, ts: int, x: double, y: double, z: double): vtkDataSet

<71¥ 4—1> dmLibe] |~ tfoloj1#
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5. GDMY = AH|x T4

GDMY Z 2 AM2~+= IA dmMessenger®t dmCored F 7/l= A & o]
aAth. GDMe & Z7]gAdE dmTicketMgr7t ¥WEo] ZTR2A AR
=43 =d o]Al= dmMessengerd] AHF-= E3E oA F 7o ZEA|

sz 29 5 99

7}. dmMessenger

(1) &
dmMessenger 22 A~ dmTicketMgr=Z258 HHS Wi o] WHao]
£ =Ead o7 W9HYd 4% MPLBeast® &3 HE =t

)

At agal HEFAH o7 dmCore® A3t}
(2) gdmMessengerManager

gdmMessengerManager+= gdmMessenger®] 23S HAA| Aoz e d}
= Zd 2=, IPC #4A AEQ open/close, A2 I ¢7], tpE =&
M2 H Y HEE wolx ddets 98-S @3t

(7}) Private member functions

A:;
jik

gdmMessengerManager =& 22] private W8] d<4= GDM A A
S ¢7] 9% =N A

void ParseNode ( xmlDocPtr doc, xmlNodePtr cur );
void ParseIPC( xmlDocPtr doc, xmlNodePtr cur );
void ParseQueue ( xmlDocPtr doc, xmlNodePtr cur );
void ParseShm( xmlDocPtr doc, xmlNodePtr cur );
void ParseShmKey ( xmlDocPtr doc, xmlNodePtr cur );
void ParseShmSize ( xmlDocPtr doc, xmlNodePtr cur );

<7~ 5—1> dmMessenger Z#22] private member function
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(Y}) Public member functions
Public W1 3l= oF2ZHEH we idolE HrolA dmCoreo| G

s @ A1FE FAEel gtk

int GetNumberOfNodes () ;

int GetRank () ;

bool IsManager () ;

void SetManager ( bool isManager );
void OpenCommunicationChannel () ;
void CloseCommunicationChannel () ;
int LoadConfig( char * filename );
int FetchCommand () ;

int DispatchCommand () ;

int CollectCommand() ;

int ForwardCommand () ;

int ForwardLoadCommand (unsigned int cmd, unsigned int ticket, char * filename ) ;

int ForwardTicketCommand (unsigned int cmd, unsigned int ticket, unsigned int tasktype );

<A 5—2> dmMessenger Z 9 public member functions

(3) gdmMessengerQueue
o] Y ~+= gdmMessengerZ} 2]F-9Fe] dloly n3kS 3] AlLES=
[PC message queue®} IPC shared memoryE &3t} 1 FoAE

AAE HolEE B W] 5] AR FHel FHe] k.

_1

(7}) Private member functions

Private W18 g+ 714 ASF(low—Ilevel) 9 IPC &4 /0 T2
T3 skar

int OpenMsgQ (key t key);

int RecvMsgQ (int id, void *msg, size t size, long tye, int flag);

int SendMsgQ (int id, void *msg, size t size, int flag);

int CloseMsgQ (int msgqgid) ;

int OpenShm (gipTransactionDB **db, char * tableName, key t key, unsigned int size);

<2 5-3> gdmMessengerQueue =29 private member function
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(1}) Public member functions

Public §IH el A= ol Byel wefa A& vE communica
tion channels ®EAY AAS= FEI, dmLibo=FE a2 7
Fol/HolHE tE ZEA 2 A Adstr] 93 FE(Push) &2 7

= I~
sk 4= A

int Push( gdmMsgQ* msg ); /// Queueing Functions
int Push( gdmCommand * command ) ;

gdmMsgQ* Pop () ;

void* PopOperand( unsigned int cmd, unsigned int index ) ;
void SetRecvMsgQKey ( key t key );

void SetLoadShmKey ( key t key );

void SetLoadShmSize ( unsigned int size );

void SetTicketShmKey ( key t key );

void SetTicketShmSize ( unsigned int size );

int OpenCommandChannel () ;

int OpenDataChannel () ;

int CloseCommandChannel () ;

int CloseDataChannel () ;

<A 5—4> gdmMessengerQueue®| public member functions
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(4) Class diagram

gdmMessengergueue

-miisg: gdmivisgQ)
-mRecvMsgJkey: key_t
-mRecyMsgQID: unsigned int
-mRecyMsgQSize: unsigned int
-mLoadDB: gipTransactionDB
-mTicketDB: gipTransactionDB
-rmLoadShrrkey: key_t
-mTicketShmkey: key_t
-rLoadShrlD: unsigned int
-mTicketShmID: unsigned int
-mLoadShrmSize: unsigned int
-mTicketShmSize: unsigned int

-OpenMsgQkey: key_t): int

-RecvMsgQ(id: int, msg: void, size: size_t, type: long, flag: int): int
-SendMsgQ(id: int, msg: void, size: size_t, flag: int): int
-CloseMsgQ(msggid: int): int

-OpenShmidb: gipTransactionDB, tableName: char, key: key_t, size: unsigned int): int
<<create>>-gdmvessengerQueus()
<<destroy>>-gdmvessengerQueue)

+Push(msg: gdmMsgQ): int

+Push(command: gdmCommand): int

+Pop(): gdmivisgQ

+PopOperand{cmd: unsigned int, index: unsigned int): void
+SetRecviMsgQKey (key: key_t): void
+SetRecviMsgQSize(size: unsigned int): void
+SetloadShmkey(key: key_t): void
+SefloadShmSize(size: unsigned int): void
+SetTicketShmKkey (key: key_t): void
+SetTicketShmSize(size: unsigned int): void
+OpenCommandChannel(): int

+OpenDataCharnnel(): int

+CloseCommandChannel(): int

+CloseDataChannel(): int

-muele

gdmMessengerManager

-mRank: int
-miumberOfiNodes: int
-mlsManager : bool

-mivisg: gdmivisgQ
-mCommand: gdmCommand

-ParseMode(doc: ¥miDocPir, cur: xmiNodePtr): void
-ParselPC(doc: xmiDocPtr, cur: xmiNodePtr): void
-ParseQueue{doc: xmiDocPtr, cur: xmiNodePtr): void
-ParseShm(doc: xmiDocPtr, cur: xmiNodePtr): void
-ParseShmKkey(doc: ¥miDocPtr, cur: xmiNodePir): vaoid
-ParseShmSize(doc: kmlDocPtr, cur: xmiNodePtr): void
+New (): gdmMessengerManager

+Delete(): void

<<rreate>>-gdmMessengerManager ()
<<destroy>>-gdmMessengerManager ()
+GetNumberOfNodes () int

+EetRank(): int

+IsManager (: bool

+SetManager (isManager: boal): void
+OpenCommunicationChannel {): void
+CloseCommunicationChannel(): void
+LoadConfig{filename: char): int

+FetchCommand(): int

+DispatchCommand(): int

+CollectCommand(): int

+ForwardCommand(): int
+ForwardLoadCommandicmd: unsigned int, ticket: unsigned int, filename: char): int
+ForwardTicketCommand{cmd: unsigned int, ticket: unsigned int, tasktype: unsigned int): int

<1¥ 5-1> dmMessenger®d |~ tholoj1H
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}. dmCore
(1) 7h&
dmCorei= GLOREZHH S WHE HFHoz ddlts ZA|Xoln,
dolg] o] sk #AntAel GDM H&HEE A g dtct. GDMAA] A A
dolE 7} A&AE = 32& GA 9d9o]7] wEo] dmCoret GAol 3t ha
ndlewt ] gt

(2) gdmCoreManager

(7F) Private member functions

gdmCoremanager®] private W8 4= 25 GDM AA HdS o=

SRt g H o]

void ParseNode ( xmlDocPtr doc, xmlNodePtr cur );
void ParseIPC( xmlDocPtr doc, xmlNodePtr cur );
void ParseGA ( xmlDocPtr doc, xmlNodePtr cur );
voild ParseQueue ( xmlDocPtr doc, xmlNodePtr cur );
void ParseShm( xmlDocPtr doc, xmlNodePtr cur );

<2 5-5> gdmCoreManager®] private member functions

(t}) Public member functions

gdmCoreManager®] "W 3tpe & ZzA| Ao F41 Ad Ao,
AA R A wWao] g, GA 9o 2HE HolHE dyunltolA
GLOREZ A & AA doly g 2 /=53 93 A6k APIE
dslal
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int GetNumberOfNodes () ;

int GetRank () ;

void SetManager ( bool isManager );

bool IsManager () ;

void OpenCommunicationChannel () ;

void CloseCommunicationChannel () ;

int LoadConfig( char * filename );

int FetchCommand (void) ;

int Process (void) ;

int Fetch (int data, int ts, int field);

int Fetch (int data, int ts, int field, int element, int block);
int Fetch (int data, int ts, int field, double x, double y, double z);
int Fetch (int data, int ts, int field, double position[3]);

<2 5—6> gdmCoreManager®] public member function

(3) gdmCoreQueue

<

2=+ gdmCoreManager7t €] 5-¢le] dloly wdS sl Al-&3)
2 A3t 1 FollA
AAZ dolHE BUAY 2] Y 2o Feo] FdH o 9l

rr

[PC message queue®?} IPC shared memory

H

(7F) Private member functions

Private W8 g+ 71 ASF(low—Ilevel) 9 IPC &4 /0 52
T3 skar

int OpenMsgQ
int RecvMsgQ( int id, void *msg, size t size, long type, int flag );
int SendMsgQ( int id, void *msg, size t size, int flag );

( key t key );

(

(
int CloseMsgQ( int msggid ) ;

<A 5—7> gdmCoreQueue?] private member functions

(4}) Public member functions

o] Z2=9] public member function< HoJE HAES 13 WEA|=
IPC communication channel®] 54& AojstAY HAZ & o]/do]
HE F=RE 2 oF2 Yy fa 7Fdd = 4 5o

ol
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e &2

. ©] = gipVariableTrDB#}+=, transaction database©] t3gl /O 3t
8% do]HE GLOREY HEsl”7] #sl] AF-&¥ ).

A
PN
T

int Push( gdmMsgQ* msg ); /// Queueing Functions
int Push( gdmCommand * command ) ;

gdmMsgQ* Pop () ;

void* PopOperand( unsigned int cmd, unsigned int index ) ;
void SetRecvMsgQKey ( key t key );

void SetSendMsgQKey ( key t key );

unsigned int GetSendMsgQID() ;

void SetLoadShmKey ( key t key );

void SetTicketShmKey ( key t key );

void SetMeshShmKey ( key t key );

void SetFieldBlockShmKey ( key t key );

void SetFieldPositionShmKey ( key t key );

void SetRtnMeshShmKey ( key t key );

void SetRtnFieldBlockShmKey ( key t key );

void SetRtnFieldPositionShmKey ( key t key );

void SetLoadShmSize ( unsigned int size );

void SetTicketShmSize ( unsigned int size );

void SetMeshShmSize ( unsigned int size );

void SetFieldBlockShmSize ( unsigned int size );
void SetFieldPositionShmSize ( unsigned int size );
void SetRtnMeshShmSize ( unsigned int size );

void SetRtnFieldBlockShmSize ( unsigned int size );
void SetRtnFieldPositionShmSize ( unsigned int size );
gipVariableTrDB* GetRtnMeshDB() ;

gipVariableTrDB* GetRtnFieldBlockDB() ;
gipVariableTrDB* GetRtnFieldPositionDB () ;

<27~ 5—8> gdmCoreQueue?] public member functions

(4) gdmLoader 2~
gdmLoader= =0 A%dd HOlHE ¢4 gdmDatapooldl # 73
t}, o] Yo EAHL parallel filesystemol] o] 719 gz 79
AZE U= HolHE oY =27k EAdl ¢JolA gdmDatapoolel
Fates Fado] v Aol

(7F) Private member functions

o] Z =9 private HH 4= A F AR EFE 5 I sy
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|

GDM A4 #dS ov Zo= wadt XML 3AE Fdd Ao
T oE st Y Al =" A dHeolHE ¢7] fd Fdg s
d], TraverseDirectory®} ComputeTarget®] F Sz YUFojAq &
of Atk A= dHolyrE A4E dey et 1 oske HEHYE B
FAsA A dHlolEE EHEol7] sl e vdo] H IV Q=
A Eklslt}, o] ZkQlo] i ComputeTarget stoll A GDMS A
Bl =5 sl 2k Bl==7) viset a9 1

o
ki
%0,
oy
=
-

{iSs
o
©o

void ParseFilename (char *fullpath);

/// Metadata

int ParseMetadata (char *filename, gdmMetadata *meta); /// Load metadata
void ParseGrid (xmlDocPtr doc, xmlNodePtr cur) ;

int ParseTimeStep (xmlDocPtr doc, xmlNodePtr cur);

int ParseElementCount (xmlDocPtr doc, xmlNodePtr cur);

void ParseElement (xmlDocPtr doc, xmlNodePtr cur, gdmMetadata *meta) ;
int ParseID (xmlDocPtr doc, xmlNodePtr cur);

void ParseName (xmlDocPtr doc, xmlNodePtr cur);

int ParseBlockCount (xmlDocPtr doc, xmlNodePtr cur) ;

int ParseValueCount (xmlDocPtr doc, xmlNodePtr cur);

int ParseBlock (xmlDocPtr doc, xmlNodePtr cur, META BLOCK *block) ;
voild ParseDimension (xmlDocPtr doc, xmlNodePtr cur, int dim[3]);
int ParseX (xmlDocPtr doc, xmlNodePtr cur);

int ParseY (xmlDocPtr doc, xmlNodePtr cur);

int ParseZ (xmlDocPtr doc, xmlNodePtr cur) ;

void ParseValue (xmlDocPtr doc, xmlNodePtr cur, gdmMetadata *meta);
int ParseType (xmlDocPtr doc, xmlNodePtr cur) ;

/// Get list of data files + compute distribution factor

int TraverseDirectory (void);

int ComputeTarget (gdmMetadata *meta) ;

<A 5-9> gdmLoader Z#~2] private member functions

(4}) Public member functions

Public WiH] == wigtelolEE ¢l sl AAl dHolgHE ¢ &
T 5 7HARE o] Y HolHE Y= ¥ dvy
sk, ComputeTarget oA Eujsl+ Y E=S 2ty fA23=25H

HelHE el=s o



ISBN 978-89-6211-611-3

/// Load metadata & actual dataset
int LoadMetadata (char *filename, gdmDatapool *pool) ;
int Load (gdmDatapool *pool) ;

<A 5-10> gdmLoad &3 2~2] public member functions

(5) gdmDatapool =32
3t gdmDatapool Z#2~+= dlue]l A& oA dHolHE A&/
3171 $18) Abg-at.

(7}) Private member functions
Private WI¥ 342 FHE o] Q= CreateGA®} DestroyGAT Yool

43 gdmData Fe20] U WAL 2 Fael WA

void CreateGA (void);
void DestroyGA (void) ;
int GetGA( int handle, int lo[], int hi[], int 1d[] ):;

<427~ 5—11> gdmDatapool & ~2] private member functions

(Y}) Public member functions

gdmDatapool®] A do|HAS T st=wtE vt 79 Ay o
7 FEF o] 9} o] F Y F83 FFEL Fetchd Register 3
@ ¥4t} Fetcht dmLibo] XA 3= dHolHE GA Y902 HE 714
¢tA dmLibell =85+ &S @ttt o e vdd JH= b
olHE S5AY & drm 7AYo Avk. 1Y il Register e H&

Ao A= U= HOlHE el GA Fol AFd u ARgE

rulo
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void CopyMetadata (void);

gdmMetadata *GetMetadata (void);

/// Register metadata & dataset

int Register (gdmMetadata *meta);

int Register (std::string name, int ts, int field, int element, int block, doub
le *value);

/// Fetch dataset - applications should use 'Fetch'

int Fetch (int ts, int field);

int Fetch (int ts, int field, int element, int block);

int Fetch (int ts, int field, double x, double y, double z);
/// Set space for shared memory

void SetRtnMeshDB( gipVariableTrDB *db, int index );

void SetRtnFieldBlockDB ( gipVariableTrDB *db, int index );
void SetRtnFieldPositionDB( gipVariableTrDB *db, int index ) ;
/// Set message queue id

void SetSendMsgQID( unsigned int id );

<7~ 5—12> gdmDatapool &322 public member functions

(6) gdmElement =&~

gdmElement Z#d 2=+ Ho|H 2] hierarchyE X d3sH7] 3 &%

D= FY At

(7F) Public member functions

QO
o
o)

@

=

5.2
Jo

P
-

ol
19
ok

int Key (void);

// Set properties

void SetType (int field, int type):;

void SetDimension (int field, int dim);

void SetTimeStep (int count) ;

void SetDataCount (int count) ;

void SetBlockCount (int count) ;

void SetBlockDimension (int block, int x, int y, int z);
// Register dataset

void Register (std::string name, int ts, int field, int block, double *data) ;
// Fetch dataset

double *Fetch (int ts, int field, int block);

<22~ 5-13> gdmElement Z@|22] public member functions
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(7) gdmData =~

(7F) Private member functions

GA 995 B4/AAs7] A% d=7F TFd = 3

/// Management of global array space
void CreateGA () ;
void DestroyGA () ;

<A 5—14> gdmData E: =9 private member functions

(1}) Public member functions

gdmData Z2§29] public W = GA Foll A= dolE e
SA8S AYstr] A HHoE AFEEHT. 7)o+ timestep®] FF, H
E5 Holge A EF9 , 559 dE T AARE HelHE

szl flsl 283k Be Fiel gt FdEo o

iuj
2

rok

.

// Set properties

void SetDimension (int dim) ;

void SetTimeStep (int count) ;

void SetBlockCount (int count);

void SetName (std::string name) ;

/// Block-wise information

void SetBlockDimension (int block, int x, int y, int z);
/// Load dataset to global array space

/// value is a (logically) 3D array of (x, vy, z)
void Register (int ts, int block, double *value);
/// Fetch dataset

double *Fetch (int ts, int block);

<2 5-15> gdmData Z 29 pubilc member functions



ISBN 978-89-6211-611-3

6. A&
A =7FA] GLOVE<S] Hlolg #2] &2l GDM(GLOVE Data Manager)®l

t}. GDM2 E4F w2 1235 2k ZFeAgA & T4
O 24 visualization o]=g| A o]l &=HA o

o =

= =

E uE F UEE devs il A dom thekgl
5



