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Intr oduction

1. The earliestversionof this specificationwasauthoredby ElizabethWiebel andDavid
Greenberg andappearedasCCS-TR-02-159in March,2002[2]. UPC collectiveshave
beendiscussedat workshopsat SC2001,SC2002,SC2003,andat workshopsheld at
GeorgeWashingtonUniversityin March,2002,andMay, 2003.

1 Scope

1. This documentdescribesUPCfunctionsthat supplementUPC.All UPC specifications
asperV1.1.1 [1] areconsideredpartof this specification,andthereforewill not bead-
dressedin this document.

2. Smallpartsof UPCV1.1.1mayberepeatedfor self-containmentandclarity of thefunc-
tionsdefinedhere.

2 Definitions

1. collective:
a requirementplacedonsomelanguageoperationswhichconstrainsinvocationsof such
operationsto be matched1 acrossall threads.The behavior of collective operationsis
undefinedunlessall threadsexecutethesamesequenceof collectiveoperations.

2. single-valued:
is anoperandto a collective operation,which hasthesamevalueon every thread.The
behavior of theoperationis otherwiseundefined.

3. All but oneof the functionsdefinedin this specificationincludea figure that roughly
illustrateshow blocksof dataarecopiedfrom onethreadto another. Fourthreadslabeled
T0, T1, T2, andT3 areshown in eachfigurealongwith asuitablenumberof blocksof data
labeledDi. Thesefiguresarenotintendedto representthefull generalityof theassociated
functions.Thefiguresdonotcorrespondto theexamplecodesegmentsunlessotherwise
noted.Thefiguresandtheexamplecodesegmentsshouldnotbeviewedasformal parts
of this specification.

1A collectiveoperationneednot provideany actualsynchronizationbetweenthreads,unlessotherwisenoted.
Thecollectiverequirementsimply statesa relativeorderingpropertyof callsto collectiveoperationsthatmustbe
maintainedin the parallelexecutiontracefor all executionsof any legal program. Someimplementationsmay
include unspecifiedsynchronizationbetweenthreadswithin collective operations,but programsmust not rely
uponsuchunspecifiedsynchronizationfor correctness.
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3 Common requirements

1. Thefollowing requirementsapplyto all of thefunctionsdefinedin thisdocumentwhose
namesbegin upc all ... .

2. All of thefunctionsarecollective.

3. All collective functionargumentsaresingle-valued.

4. Collective functionsmaynotbecalledbetweenupc notify andthecorresponding
upc wait .

5. Thelastargumentof eachcollective functionis thevariablesync mode of type
upc flag t . Valuesof sync mode areformedby or-ing togethera constantof theform
UPCIN XSYNCanda constantof the form UPCOUTYSYNC, whereX andY maybe NO,
MY, or ALL.

If sync mode hasthevalue(UPC IN XSYNC
�
UPCOUTYSYNC), thenif X is

NO the collective function may begin to reador write datawhen the first threadhas
enteredthecollective functioncall,

MY the collective function may begin to reador write only datawhich hasaffinity to
threadsthathaveenteredthecollective functioncall, and

ALL the collective function may begin to reador write dataonly after all threadshave
enteredthecollective functioncall2

andif Y is

NO thecollectivefunctionmayreadandwrite datauntil thelastthreadhasreturnedfrom
thecollective functioncall,

MY thecollective functioncall mayreturnin a threadonly afterall readsandwrites of
datawith affinity to thethreadarecomplete3, and

ALL the collective function call may returnonly after all readsandwrites of dataare
complete.4

2UPCIN ALLSYNCrequiresthecollectivefunctionto guaranteethatafterall threadshaveenteredthecollective
functioncall all threadswill readthesamevaluesof theinput data.

3UPCOUTMYSYNCrequiresthecollective function to guaranteethataftera threadreturnsfrom the collective
functioncall thethreadwill not readany earliervaluesof theoutputdatawith affinity to thatthread.

4UPCOUTALLSYNCrequiresthecollective functionto guaranteethataftera threadreturnsfrom thecollective
functioncall the threadwill not readany earliervaluesof theoutputdata. UPCOUTALLSYNCis not requiredto
providean“implied” barrier. For example,if theentirecollectiveoperationhasbeencompletedby acertainthread
beforesomeotherthreadshavereachedtheir correspondingfunctioncalls,thenthatthreadmayexit its call.
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UPCIN XSYNCaloneis equivalentto (UPC IN XSYNC
�
UPCOUTALLSYNC),

UPCOUTXSYNCaloneis equivalentto (UPC IN ALLSYNC
�
UPCOUTXSYNC),

and0 is equivalentto (UPC IN ALLSYNC
�
UPCOUTALLSYNC), whereX is NO, MY, or ALL.

Forward reference:upc flag t (4.1.2).

4 Collectiveslibrary

4.1 Standard header

1. Thestandardheaderis

<upc collective.h>

2. upc collective.h containsthedefinitionsof thetypesupc flag t andupc op t .
upc flag t andupc op t areof integral type.

Forward reference:upc op t (4.3.1).

4.2 RelocalizationOperations

4.2.1 The upc all broadcast function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all broadcast (shared void *dst, shared const void *src,

size t nbytes, upc flag t sync mode);
nbytes: the number of bytes in a block

Description

1. The upc all broadcast function copiesa block of memorywith affinity to a single
threadto ablockof sharedmemoryoneachthread.Thenumberof bytesin eachblock is
nbytes . If copying takesplacebetweenobjectsthatoverlap,thebehavior is undefined.

2. nbytes mustbestrictly greaterthan0.

3. Theupc all broadcast functiontreatsthesrc pointerasif it pointedto asharedmem-
ory areawith thetype:
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shared [] char[nbytes]

The effect is equivalentto copying the entirearraypointedto by src to eachblock of
nbytes bytesof asharedarraydst with thetype:

shared [nbytes] char[nbytes � THREADS]

4. Thetargetof thedst pointermusthaveaffinity to thread0.

5. Thedst pointeris treatedasif it hasphase0.
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Figure 1. upc all broadcast .

Examples

1. Thisexamplecorrespondsto Figure1.

shared int A[THREADS];
shared int B[THREADS];
// Initialize A.
upc_barrier;
upc_all_broadcast( B, &A[1], sizeof(int),

UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;

2. Exampleof upc all broadcast .

#define NELEMS10
shared [] int A[NELEMS];
shared [NELEMS] int B[NELEMS*THREADS];
// Initialize A.
upc_all_broadcast( B, A, sizeof(int)*NELEMS,

UPC_IN_ALLSYNC | UPC_OUT_ALLSYNC);
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3. In this example,(A[3],A[4]) is broadcastto (B[0],B[1]) , (B[10],B[11]) ,
(B[20],B[21]) , ..., (B[NELEMS*(THREADS-1)],B[NELEMS*( THREADS-1)+ 1]) .

#define NELEMS10
shared [NELEMS] int A[NELEMS*THREADS];
shared [NELEMS] int B[NELEMS*THREADS];
// Initialize A.
upc_barrier;
upc_all_broadcast( B, &A[3], sizeof(int)*2,

UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;

4.2.2 The upc all scatter function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all scatter (shared void *dst, shared const void *src,

size t nbytes, upc flag t sync mode);
nbytes: the number of bytes in a block

Description

1. The upc all scatter functioncopiesthe ith block of anareaof sharedmemorywith
affinity to asinglethreadto ablockof sharedmemorywith affinity to theith thread.The
numberof bytesin eachblock is nbytes . If copying takesplacebetweenobjectsthat
overlap,thebehavior is undefined.

2. nbytes mustbestrictly greaterthan0.

3. Theupc all scatter functiontreatsthesrc pointerasif it pointedto asharedmemory
areawith thetype:

shared [] char[nbytes � THREADS]

andit treatsthedst pointerasif it pointedto asharedmemoryareawith thetype:

shared [nbytes] char[nbytes � THREADS]

4. Thetargetof thedst pointermusthaveaffinity to thread0.
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5. Thedst pointeris treatedasif it hasphase0.

6. For eachthreadi, theeffectis equivalentto copying theith blockof nbytes bytespointed
to by src to theblockof nbytes bytespointedto by dst thathasaffinity to threadi.
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Figure 2. upc all scatter .

Examples

1. Exampleof upc all scatter for thedynamicthreadscompilationenvironment. This
examplecorrespondsto Figure2.

#define NUMELEMS10
#define SRC_THREAD1
shared int *A;
shared [] int *myA, *srcA;
shared [NUMELEMS] int B[NUMELEMS*THREADS];

// allocate and initialize an array distributed across all threads
A = upc_all_alloc(THREADS, THREADS*NUMELEMS*sizeof(int));
myA = (shared [] int *) &A[MYTHREAD];
for (i=0; i<NUMELEMS*THREADS;i++)

myA[i] = i + NUMELEMS*THREADS*MYTHREAD; // (for example)
// scatter the SRC_THREAD’s row of the array
srcA = (shared [] int *) &A[SRC_THREAD];
upc_barrier;
upc_all_scatter( B, srcA, sizeof(int)*NUMELEMS,

UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;
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2. Exampleof upc all scatter for thestaticthreadscompilationenvironment.

#define NELEMS10
shared [] int A[NELEMS*THREADS];
shared [NELEMS] int B[NELEMS*THREADS];
// Initialize A.
upc_all_scatter( B, A, sizeof(int)*NELEMS,

UPC_IN_ALLSYNC | UPC_OUT_ALLSYNC);

4.2.3 The upc all gather function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all gather (shared void *dst, shared const void *src,

size t nbytes, upc flag t sync mode);
nbytes: the number of bytes in a block

Description

1. Theupc all gather functioncopiesa block of sharedmemorythathasaffinity to the
ith threadto the ith block of a sharedmemoryareathat hasaffinity to a singlethread.
The numberof bytesin eachblock is nbytes . If copying takesplacebetweenobjects
thatoverlap,thebehavior is undefined.

2. nbytes mustbestrictly greaterthan0.

3. Theupc all gather functiontreatsthesrc pointerasif it pointedto a sharedmemory
areaof nbytes bytesoneachthreadandthereforehadtype:

shared [nbytes] char[nbytes � THREADS]

andit treatsthedst pointerasif it pointedto asharedmemoryareawith thetype:

shared [] char[nbytes � THREADS]

4. Thetargetof thesrc pointermusthaveaffinity to thread0.

5. Thesrc pointeris treatedasif it hasphase0.

6. For eachthreadi, theeffect is equivalentto copying theblock of nbytes bytespointed
to by src thathasaffinity to threadi to theith blockof nbytes bytespointedto by dst .

10



D0

D1

D2

D3

T

T

T

T

0

1

2

3

T

T

T

T

0

1

2

3

D0 D1 D2 D3

Figure 3. upc all gather .

Examples

1. Exampleof upc all gather for thestaticthreadscompilationenvironment.

#define NELEMS10
shared [NELEMS] int A[NELEMS*THREADS];
shared [] int B[NELEMS*THREADS];
// Initialize A.
upc_all_gather( B, A, sizeof(int)*NELEMS,

UPC_IN_ALLSYNC | UPC_OUT_ALLSYNC);

2. Exampleof upc all gather for thedynamicthreadscompilationenvironment.

#define NELEMS10
shared [NELEMS] int A[NELEMS*THREADS];
shared [] int *B;
B = (shared [] int *) upc_all_alloc(1,NELEMS*THREADS*sizeo f(int ));
// Initialize A.
upc_barrier;
upc_all_gather( B, A, sizeof(int)*NELEMS,

UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;
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4.2.4 The upc all gather all function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all gather all (shared void *dst, shared const void *src,

size t nbytes, upc flag t sync mode);
nbytes: the number of bytes in a block

Description

1. Theupc all gather all functioncopiesa block of memoryfrom onesharedmemory
areawith affinity to the ith threadto the ith block of a sharedmemoryareaon each
thread.The numberof bytesin eachblock is nbytes . If copying takesplacebetween
objectsthatoverlap,thebehavior is undefined.

2. nbytes mustbestrictly greaterthan0.

3. The upc all gather all function treatsthe src pointer as if it pointedto a shared
memoryareaof nbytes byteson eachthreadandthereforehadtype:

shared [nbytes] char[nbytes � THREADS]

andit treatsthedst pointerasif it pointedto asharedmemoryareawith thetype:

shared [nbytes � THREADS] char[nbytes � THREADS� THREADS]

4. Thetargetsof thesrc anddst pointersmusthaveaffinity to thread0.

5. Thesrc anddst pointersaretreatedasif they havephase0.

6. Theeffect is equivalentto copying theith blockof nbytes bytespointedto by src to the
ith blockof nbytes bytespointedto by dst thathasaffinity to eachthread.
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Figure 4. upc all gather all .

Examples

1. Exampleof upc all gather all for thestaticthreadscompilationenvironment.

#define NELEMS10
shared [NELEMS] int A[NELEMS*THREADS];
shared [NELEMS*THREADS] int B[THREADS][NELEMS*THREADS];
// Initialize A.
upc_barrier;
upc_all_gather_all( B, A, sizeof(int)*NELEMS,

UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;

2. Exampleof upc all gather all for thedynamicthreadscompilationenvironment.

#define NELEMS10
shared [NELEMS] int A[NELEMS*THREADS];
shared int *Bdata;
shared [] int *myB;

Bdata = upc_all_alloc(THREADS*THREADS, NELEMS*sizeof(int));
myB = (shared [] int *)&Bdata[MYTHREAD];

// Bdata contains THREADS*THREADS*NELEMSelements.
// myB is MYTHREAD’s row of Bdata.
// Initialize A.
upc_all_gather_all( Bdata, A, NELEMS*sizeof(int),

UPC_IN_ALLSYNC | UPC_OUT_ALLSYNC);

13



4.2.5 The upc all exchange function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all exchange (shared void *dst, shared const void *src,

size t nbytes, upc flag t sync mode);
nbytes: the number of bytes in a block

Description

1. Theupc all exchange functioncopiestheith blockof memoryfrom asharedmemory
areathathasaffinity to threadj to the jth blockof asharedmemoryareathathasaffinity
to threadi. Thenumberof bytesin eachblockis nbytes . If copying takesplacebetween
objectsthatoverlap,thebehavior is undefined.

2. nbytes mustbestrictly greaterthan0.

3. The upc all exchange function treatsthe src pointerandthe dst pointeras if each
pointedto asharedmemoryareaof nbytes � THREADSbytesoneachthreadandtherefore
hadtype:

shared [nbytes � THREADS] char[nbytes � THREADS� THREADS]

4. Thetargetsof thesrc anddst pointersmusthaveaffinity to thread0.

5. Thesrc anddst pointersaretreatedasif they havephase0.

6. For eachpairof threadsi and j, theeffect is equivalentto copying theith blockof nbytes
bytesthathasaffinity to threadj pointedto by src to the jth blockof nbytes bytesthat
hasaffinity to threadi pointedto by dst .
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Figure 5. upc all exchange .

Examples

1. Exampleof upc all exchange for thestaticthreadscompilationenvironment.

#define NELEMS10
shared [NELEMS*THREADS] int A[THREADS][NELEMS*THREADS];
shared [NELEMS*THREADS] int B[THREADS][NELEMS*THREADS];
// Initialize A.
upc_barrier;
upc_all_exchange( B, A, NELEMS*sizeof(int),

UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;

15



2. Exampleof upc all exchange for thedynamicthreadscompilationenvironment.

#define NELEMS10
shared int *Adata, *Bdata;
shared [] int *myA, *myB;
int i;

Adata = upc_all_alloc(THREADS*THREADS, NELEMS*sizeof(int));
myA = (shared [] int *)&Adata[MYTHREAD];
Bdata = upc_all_alloc(THREADS*THREADS, NELEMS*sizeof(int));
myB = (shared [] int *)&Bdata[MYTHREAD];

// Adata and Bdata contain THREADS*THREADS*NELEMSelements.
// myA and myB are MYTHREAD’s rows of Adata and Bdata, resp.

// Initialize MYTHREAD’s row of A. For example,
for (i=0; i<NELEMS*THREADS; i++)

myA[i] = MYTHREAD*10+ i;

upc_all_exchange( Bdata, Adata, NELEMS*sizeof(int),
UPC_IN_ALLSYNC | UPC_OUT_ALLSYNC);

4.2.6 The upc all permute function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all permute (shared void *dst, shared const void *src,

shared const int *perm, size t nbytes,
upc flag t sync mode);

nbytes: the number of bytes in a block

Description

1. Theupc all permute functioncopiesa block of memoryfrom a sharedmemoryarea
thathasaffinity to theith threadto ablockof asharedmemorythathasaffinity to thread

16



perm[i] . Thenumberof bytesin eachblock is nbytes . If copying takesplacebetween
objectsthatoverlap,thebehavior is undefined.

2. nbytes mustbestrictly greaterthan0.

3. perm[0..THREADS � 1] mustcontainTHREADSdistinctvalues:0, 1, ..., THREADS� 1.

4. The upc all permute function treatsthe src pointer and the dst pointer as if each
pointedto asharedmemoryareaof nbytes bytesoneachthreadandthereforehadtype:

shared [nbytes] char[nbytes � THREADS]

5. Thetargetsof thesrc , perm , anddst pointersmusthaveaffinity to thread0.

6. Thesrc anddst pointersaretreatedasif they havephase0.

7. Theeffect is equivalentto copying theblockof nbytes bytesthathasaffinity to threadi
pointedto by src to theblockof nbytes bytesthathasaffinity to threadperm [i] pointed
to by dst .
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Figure 6. upc all permute .

Example

1. Exampleof upc all permute .

#define NELEMS10
shared [NELEMS] int A[NELEMS*THREADS], B[NELEMS*THREADS];
shared int P[THREADS];
// Initialize A and P.
upc_barrier;
upc_all_permute( B, A, P, sizeof(int)*NELEMS,

UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;
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4.3 Computational Operations

4.3.1 Computational operations

1. A variableof typeupc op t canhave thefollowing values:

UPCADD Addition.

UPCMULT Multiplication.

UPCAND BitwiseANDfor integerandcharactervariables.Resultsareundefinedfor float-
ing pointnumbers.

UPCOR BitwiseORfor integerandcharactervariables.Resultsareundefinedfor floating
point numbers.

UPCXOR BitwiseXORfor integerandcharactervariables.Resultsareundefinedfor float-
ing pointnumbers.

UPCLOGANDLogical ANDfor all variabletypes.

UPCLOGORLogical ORfor all variabletypes.

UPCMIN For all datatypes,find theminimumvalue.

UPCMAX For all datatypes,find themaximumvalue.

UPCFUNC Usethespecifiedcommutativefunctionfunc to operateonthedatain thesrc
arrayat eachstep.

UPCNONCOMMFUNC Usethespecifiednoncommutative function func to operateon the
datain thesrc arrayat eachstep.

2. Theoperationsrepresentedby a variableof typeupc op t (includinguser-providedop-
erators)areassumedto beassociative. A reductionor a prefix reductionwhoseresultis
dependenton theorderof operatorevaluationwill haveundefinedresults.5

Forward references:reduction(4.3.2),prefix reduction(4.3.3).

3. Theoperationsrepresentedby a variableof typeupc op t (exceptthoseprovidedusing
UPCNONCOMMFUNC) areassumedto becommutative. A reductionor a prefix reduction
(usingoperatorsotherthanUPCNONCOMMFUNC) whoseresultis dependenton theorder
of theoperandswill haveundefinedresults.

Forward references:reduction(4.3.2),prefix reduction(4.3.3).

5Implementationsarenot obligatedto prevent failuresthat might arisebecauseof a lack of associativity of
built-in functionsdueto floating-pointroundoff or overflow.
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4.3.2 The upc all reduce function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all reduce T(shared void *dst, shared const void *src,

upc op t op, size t nelems, size t blk size,
TYPE (*func)( TYPE, TYPE), upc flag t sync mode);

nelems: the number of elements
blk size: the number of elements in a block

Description

1. Thefunctionprototypeaboverepresentsthe11variationsof theupc all reduce T func-
tion whereT andTYPE have thefollowing correspondences:

T TYPE T TYPE
C signed char L signed long
UC unsigned char UL unsigned long
S signed short F float
US unsigned short D double
I signed int LD long double
UI unsigned int

For example,if T is C, thenTYPE mustbesigned char .

2. If thevalueof blk size passedto upc all reduce T is greaterthan0 then
upc all reduce T treatsthe src pointer as if it pointedto a sharedmemoryareaof
nelems elementsof typeTYPE andblockingfactorblk size , andthereforehadtype:

shared [blk size] TYPE[nelems]

3. If thevalueof blk size passedto upc all reduce T is 0 thenupc all reduce T treats
the src pointeras if it pointedto a sharedmemoryareaof nelems elementsof type
TYPE with anindefinitelayoutqualifier, andthereforehadtype6:

shared [] TYPE[nelems]

6Notethatupc blocksize(src) == 0 if src hasthis type,sotheargumentvalue0 hasanaturalconnection
to theblocksizeof src .
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4. Thephaseof thesrc pointeris respectedwhenreferencingarrayelements,asspecified
in items2 and3 above.

5. upc all reduce T treatsthedst pointerashaving type:

shared TYPE *

andat functionexit thevalueof theTYPE sharedobjectreferencedby dst is

src[0] � src[1] ��������� src[nelems-1]

where“ � ” is theoperatorspecifiedby thevariableop.
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Figure 7. upc all reduce with addition operator.

Example

1. Exampleof upc all reduce of type long UPCADD.

#define BLK_SIZE 3
#define NELEMS10
shared [BLK_SIZE] long A[NELEMS*THREADS];
shared long *B;
long result;
// Initialize A. The result below is defined only on thread 0.
upc_barrier;
upc_all_reduceL( B, A, UPC_ADD, NELEMS*THREADS,BLK_SIZE,

NULL, UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;
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4.3.3 The upc all prefix reduce function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all prefix reduce T(shared void *dst, shared const void *src

upc op t op, size t nelems, size t blk size,
TYPE (*func)( TYPE, TYPE),
upc flag t sync mode);

nelems: the number of elements
blk size: the number of elements in a block

Description

1. Thefunctionprototypeaboverepresentsthe11variationsof theupc all reduce T func-
tion whereT andTYPE have thefollowing correspondences:

T TYPE T TYPE
C signed char L signed long
UC unsigned char UL unsigned long
S signed short F float
US unsigned short D double
I signed int LD long double
UI unsigned int

For example,if T is C, thenTYPE mustbesigned char .

2. If thevalueof blk size passedto upc all prefix reduce T is greaterthan0 then
upc all prefix reduce T treatsthesrc pointerandthedst pointerasif eachpointedto
asharedmemoryareaof nelems elementsof typeTYPE andblockingfactorblk size ,
andthereforehadtype:

shared [blk size] TYPE[nelems]

3. If thevalueof blk size passedto upc all prefix reduce T is 0 then
upc all prefix reduce T treatsthesrc pointerandthedst pointerasif eachpointed
to a sharedmemoryareaof nelems elementsof type TYPE with an indefinite layout
qualifier, andthereforehadtype7:

shared [] TYPE[nelems]
7Notethatupc blocksize(src) == 0 if src hasthis type,sotheargumentvalue0 hasanaturalconnection

to theblocksizeof src .
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4. Thephasesof thesrc anddst pointersarerespectedwhenreferencingarrayelements,
asspecifiedin items2 and3 above.

5. If thememoryareaspointedto by src anddst overlap,thebehavior of this function is
undefined.

6. At functionexit

dst[i] = src[0] � src[1] �������	� src[i]

for 0 
 i 
 nelems-1 andwhere“ � ” is theoperatorspecifiedby thevariableop.
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Figure 8. upc all prefix reduce with addition operator. The Di’s are scalars of type
TYPE.

Example

1. Exampleof upc all prefix reduce of type long UPCADD.

#define BLK_SIZE 3
#define NELEMS10
shared [BLK_SIZE] long A[NELEMS*THREADS];
shared [BLK_SIZE] long B[NELEMS*THREADS];
// Initialize A.
upc_all_prefix_reduceL( B, A, UPC_ADD, NELEMS*THREADS,BLK_SIZE,

NULL, UPC_IN_ALLSYNC | UPC_OUT_ALLSYNC);
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4.3.4 The upc all sort function

Synopsis

1. #include <upc.h>
#include <upc collective.h>
void upc all sort (shared void *A, size t elem size, size t nelems,

size t blk size, int (*func)(shared void *, shared void *),
upc flag t sync mode);

elem size: the size of each element
nelems: the number of elements
blk size: the number of elements in a block

Description

1. Thefunctionupc all sort takesasharedarrayA of nelems elementsof sizeelem size
byteseachandsortsthemin placein ascendingorderusingthefunctionfunc to compare
elements.

2. If thevalueof blk size passedto upc all sort is greaterthan0 thenupc all sort
treatsthearrayA asif it hadblockingfactorblk size .

3. If thevalueof blk size passedto upc all sort is 0 thenupc all sort treatsthearray
A asif it hadanindefinitelayoutqualifier.

4. Thephaseof theA is respectedwhenreferencingarrayelements,asspecifiedin items2
and3 above.

5. The function func shall returnan integer lessthan,equalto, or greaterthanzeroif the
first argumentis consideredto be respectively lessthan,equalto, or greaterthan the
second.

6. The function upc all sort performsa stable sort, that is, elementswhich compare
equalarenot reordered.
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Example

1. Exampleof upc all sort .

#define NELEMS10
shared [NELEMS] int A[NELEMS*THREADS];

int lt_int( shared void *x, shared void *y )
{

int x_val = *(shared int *)x, y_val = *(shared int *)y;
return x_val > y_val ? -1 : x_val < y_val ? 1 : 0;

}

// Initialize A.
upc_barrier;
upc_all_sort( A, sizeof(int), NELEMS*THREADS,NELEMS,

lt_int, UPC_IN_NOSYNC| UPC_OUT_NOSYNC);
upc_barrier;
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