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ate void sor(DealDataE dataEast, DealDataW dataWest,
000000 DealDataB dataBottom, DealDataT dataTop,
0 0O0O0O0ODOO0O0 DealDataN dataNorth, DealDataS dataSouth,
0O00D0ODO CalcCells calc, double[][] region) {

/* diteration number x/

int iter = 0;
/% buffer id */
int cur = 0;
int next = 1;

while (true) {

ArraylList <Request> reqs = new ArrayList<Request>();

// exzchange each direction’s surfaces

double [] receiveEast = dataEast.exchange(region[cur], reqgs);
double[] receiveWest = dataWest.exchange(regionl[cur], reqgs);
double [] receiveBottom = dataBottom.exchange(region[cur], reqs);
double[] receiveTop = dataTop.exchange(region[cur], reqs);
double [] receiveNorth = dataNorth.exchange(region[cur], reqgs);
double[] receiveSouth = dataSouth.exchange(region[cur], reqs);

// calculate at cells which don’t need wvalues from other nodes.
double innerMaxResid = calc.calcInner(region, cur);

// Waitall
Request.Waitall(reqs.toArray(new Requestl[reqs.size()]));

// Arrange received data into proper place
dataEast.arrange (receiveEast, regionl[curl);
dataWest.arrange (receiveWest, regionl[curl);
dataBottom.arrange (receiveBottom, region[curl);
dataTop.arrange (receiveTop, regionl[cur]);
dataNorth.arrange (receiveNorth, region[curl);
dataSouth.arrange (receiveSouth, region[cur]);

// calculate at left over cells
double outerMaxResid = calc.calcOuter(region, cur);

// switch buffer

cur = 1-cur;

next = 1-next;

// increase iteration number
iter++;

// screen maz residual
double maxResid;
maxResid = calc.calcMaxResid(innerMaxResid, outerMaxResid);

// check residual
if (maxResid < 0.000001 || iter >= 10000) {break;}

022 SOROCOO0OOOOCOO
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§. J0OUDOO0O0OUODOOUODOODLOUODbLOUODOODbOODO while
goboobooobooon

9.10000

1. 00000040on0 goboobboobodobiletodonono 2210
000000000 00o0O000ooo0o0ooooOooooooO (o)oo
gboaobboobuooboboobooboobo

// 000000000000

double[] receiveEast = dataEast.exchange(region[cur], reqs);

dataEast, dataWest, ..., dataSouth 0 O 000000000000 OO
0000000000000 00000000000O000OOD00000
00000000000 exchangeOO OO OO IsenddIrecvO 0000
0000000000 IsenddIrecv0 0000 MPJOODOOOOODOO
000000000 00000000000000000000O00000O
IsenddIrecv 0000000000000 O0OO0OOOODOODOODODOO
0000000000000 00000ORequest 00 000O0OO0OOO
0000000000000 0o0ooooooooooooooooon
0000000000000 0DoooDooooo0o0ooooooooon
000 Request 0000000000000 reqgsd 000000

2. 00b000o0ob0ob0b00 bDobobobob2400DbU0ObDbOob
gbobobobobobuobooooboobobobobobobob
gbobooboboboooobobooboboooobobooboon
gboooboooboboooboobooboobboo 3. b0b0oboon
gobogobobboobobboooobobobobuoobaobob
gboooboboobooboobbooooo

3. 100000000 OOObOobOob22robobbobolbonon
oob0oobboUobboobbouobooobboboboOoUDO IsendOIvecv U
OO0 MPJOOOOODOOOODODOWAitOOOOO WaitalOO O DO
gbooobooboobolooobooboboobooboobonooobbon
OO0 request UD OO OODOODOOOOODOOWaitOODOO Waitall
gbob00obobOoboboboooobobobOobbDWaitogoog
0000000000 DOCOO00DOO0OO0O0DOOOWaitallDOODO
ORequest UD O ODOODDOUODODODOODOODOODODOODOODO
gbooaboboobgadaoo
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// Wait

Request.Wait();

// Waitall

Request.Waitall([request OO ODOOOOOO]);

O00o0oooobobob0 WaitOODOODOOO IsenddIrecvd OO
gobooboobooboobooboobooboboooooboboo
OO00DO0O0O00 WaltalOOODOOOOOODO

4. 0000OO0DOOOOODO OOODOOODbO 30000300
o00doD2000000000000000D00000000000O0
0000000 receiveEaset, receiveWest, ..., receiveSouth 0 0 0 0 0O
Od0D00000do00oo0Do0DOooDOoooOooDoOUOoDOoOoOooog
O00000D00D0o00Do0oDo0oOoooooooooooog
oood

// 000000000000 0000D0oOo

dataEast.arrange(receiveEast, region[cur]);

5. JO0bOooobooodg oooboboodoo3uubooooooon
gbobobooooboboboooobobbobonooooboon
gooooooobobg2. 0000000000000000000
gboboboobooobooboboobooboooooooboooboon
googoobooboobooon

6. U000 ODO0ODOOOOD40D420000000000DOO
gojooobooboooboobooboooboobooboooobooboo
Oint0000 cwwnext 0000000 OOOLOOODO 1000000
obobobooboooboboboooobobo41b4200b0bobO
U000 cur0next 000 0OD0OOD0OODOO

// 0000000
cur = 1-cur;

next = 1l-next;

O000000000000000000000 regionjcur]000000O0
0000000 regionnext) 0000000000000
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7. 0ooooobOoboboooooooob oooboobob 4o
Q4000000020 500b000b00obooboobDobLgoDUobO
gbobobbooooobbbuoooobbobooooobobboooob
gboooooboodg20st0dbouooouooboooboobooobon
goboboooboobobobooooooboboboooobobon
gbooooo0o480000000000DO

// 00D00b00b0obobobob

maxResid = calc.calcMaxResid(innerMaxResid, outerMaxResid);

O0000000OMPJOOOOO AllReduce 00O O0ODODOOOOOOO
O000000000 IsendOIreecvd OO0O0O0O0O0O0DOOOOOOODO
gboogoooboooboooboobooboboboobobon

8. 0000 DbOOo0OOboOoboobosiboubobooboooorboon
OU0D0000000DO maxResid0 OO ODOOOOOOODOODODOO
iterUO00OOOwhileDOOOOOOOOOOOOOODOOODOOOOO
gbooobobogbogoooooolbooboononbog 100000000
OO000OO0OSorROOOOODOO
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goboboobooboobooobooboooboobooboooDooon
gboooooooooooooooooooooooooooonoo

3.1 00U

goboooboogobooboooobobooobooboooobooboobo
gobooboooobobobooooobooobbooooboboooooon
O0000o0oO00oOoOoOoOoOooocpyDOOUOODOOOODOOODO
(000000O0)0000OO0ooO0OD0D0OO0O0O0OooOoooOoOOO

OO0O0for00000CO0OOfr 0000000000 DOOOOODO
gboobooobboobobooboobooboboobboobooboo
gboboobobooooobbboooobbooooobobobooooob
gboboobooboooboboboobobooooboooboooooobon
gboboobobobooboobooobobooobobooobon
10000000 oo0ooobooboooooooboboobo 20
bobobooobobobooooboooboboboobooobooboon
googoboobooobooboon

// 100100000000 // 100010000000
int sum = O; int sum = 0;

for(int i=1; i<=10; i++){ for(int i=10; i>=1; i--){
sum = add(i, sum); sum = add(i, sum);

} }

// for0O0OOOOOO // for0O0OOOOO0O

sum = add(1, 0); // =
sum = add(2, 1); // =
sum = add(3, 3); // =
sum = add(4, 6); //
sum = add(5, 10); //
sum = add(6, 15); //

sum = add(10, 0); // = 10
sum = add(9, 10); // = 19
sum = add(8, 19); // = 27
0 sum = add(7, 27); // = 34
sum = add(6, 34); // = 40
sum = add(5, 40); // = 45

|
s O W

I n
N =
= o
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3.2 UUobpoooooon

3.3 Uoooboooooobbd

O00000000000000 (Aspect Oriented Programming) O O O
ddddddoooooboooboooooooooooooobooooa
gl ouobbbuuouoa
oo ooooo
0o00do0odoobooooooooooooooooooooooooon
gddddoooooooooooooooooooooooooooa
O00000000000000000000000000 (crosscutting-
concern) J 00000 [11]00000000O00OO0OOOOOOOO
gooooooon

3.3.1 0UO00dOooboobooooon

gbooooobobobooboboboooooboobobooon
gbobobobuoooboobobobbobobooooboboobob
gboooooboooooan

ugooobooboooooboobob ooooboobobobooooobobbooon
gbobooooboboooooboboboboboooboobon
gobobooboboooboobobouooboforbboobbOObOOOoOD
OooobooOodo for000DO0OO00D0OO0OODOOOODOOOD
gboboboboboboboooooobobobobobobon
gbooboogoboabod

for(j=0; j<length; j++){

for(i=0; i<height; i++){
for(i=0; i<height; i++){

for(j=0; j<length; j++){

array[i] [j] = ... ; = al'fray[i] (1 = ... ;

000000ooO0o0O0o00oooOoOo0o0oooOoO (oooooooo
0000000000000 0000000)00000000000if
OO0 thenOOelse0O0O0DOODODOOO0OOO0ODOOODOOODDOOGDO
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gboboboobooboobobooboboobooooboobooboon
god

if (i<10){
= 3: a=3;
a ’ if (i<10){
i = 1i+3; oo
Yelsef N i = i+3;
else
Yelseq
a = 3; , .
3 i=1-3;
i=1i-3;
}
}

gbobobooooooooooooonoonD bobobobobobo
gobooboooobobooobobooboboobooooboooDoo
gboobooobobooboobbooboooboobooooobon
gboboobobobbooooboboobobooobobooobnb
000000000 (0000ooooO0o00ooooooboooooOoo
O00000000)0000000000O000O0O0o0oUoOoOoOoOo
gbobobooboobobbobooobobobooooobobon
0000000000000 0O0000O000 (bobooooo)oooo
gboboobobooboboobobouoobooboooboonooobo
gboboooboobobooboboobobooooboboobon
gbobobobobobuoboooobobobobobobobob
0000000000000 000000000O00O0oooooOo
O00)0000000000000oO0O00oooOoOoooooooooo
gbobooobobooboboobuoobobobooboooboobn
O000000o00oOo0ooooooooooog [6]

3.3.2 0UJO0O0OOooooon
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A.a

U411 0b0oooooboobooboobobooobn

e (B.b, D.d)
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e (B.b, *)
e (*, B.b)

goboobooboobooboooboobooobooboob 20000
oooon

goboboobooboobooooob2000b00oobooboOobO
ggoooooboooboobooboboobooooobobooboobooo
ooooOOooboooooOoobooboooOoBbPOOOOOODO
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gbooboobooobobobooboboobooobooooboobooon
googooobogn
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e (Bb, " )ODODOUOOOUOODODDOOOUOOOOD BbLOOODODO
gbobodgbooobood

e (*,Bb)JUOOODUOOOUOOODDOOODDOODDOOODODO
gbobodgbooobooon

ggoooooboogobooboobooobooboooboooboobobo
ooooooooooooogoog

e JOUODOODODODODODODODOD
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precedes 0 0 O

goboooboobooboobooboobobobobooobooooboooboboobo
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gboboboboooobobobobooobobobbobobon
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e 1 00...0 dataEast.arrange O

e 10 0...0 dataEast.exchange, calc.calcInner [J

gooooobobbobouoobobuobuoboo1obobobooo
ooooooboboboobooobooboboboobooobooboooln
0000000000000oooooo BbLOOOO (Bb,*)O0OO
gbooooboobuodbboobuoobbooboo1oobo
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O0000000000000 precedesUresult DO O OODOOODOODO
0000000000000 0000000 precedesDOO0ODO

[O00000071QO precedes [DOODOODOO] (result);

0000000000000 o0ooooDoooooooooon
000000000000 0o0o0o0ooooooooooonoooon
000000000000 00000000000D0DO000D0000n
0000000 dataEast.exchange 0 0000000000 OO0DOO0O
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Oo0000o0o00oOo00ooOoU0OoooUoooUOoooUoDoOooooo
dataFast.arrange 0 0 0 00 0 O O O OdataEast.exchange [l dataEast.arrange
000000 precedes000O0DOOOOOOOOO

dataEast.exchange() precedes dataEast.arrange(result);

precedes 0000000000 resut 00O O0ODOOOODODOOOO
000000 0oo0Doo0oDOo0ooU0oooooooDoooooOooog
0000000000000 0000 resultD0O00O0O0DOODOODOODO
ooooo

follows 0 O O

gboboooboobobobuoboobobobobobooooan
gbobobooboobobobooobobobooooooboboon
gboboboooobbobobuoooobobobooobobon
gbboooboobooobuoobboobuoobbon

e 1 00O...0 dataEast.exchange calc.calcInner O
e 10 0...0 dataEast.arrange [
e 2000 0DO...0 calc.calcMaxResid

goboobooboobo1gbooooboooboobobooboboo
gbooboooobooboobooboobobbooboooboooobooo
0000 BbLOOOD (3, Bb)OOUDDODOOOODODODOOOOOOOO
ooooooooogoooobogong
gbooboooboobobooobooboboooobobooboooon
000000000000 D0O00O00 followsOOO=>000000
OooooboooboboobDbOobo0ouooooDon follows oo

(0000000 ](argl, arg2, ..., argN)
follows [OOODOODOO 110 => argl,
(0ooooog 210 => arg2,

(0000000 N]JQO => argN;

gobooobobooboboobobooobooboboobobooab 1, o
ooobob 2, .,00db0oo0co0oNDOODbODooobobooboDo
ggboobooobobooooboooboobooboobooobooboboo
gboboboooboooobobobooboboboooobooboon
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0000000000000000 argl, arg?, ..., argNOOOOOODO
0000=>000000000000000000000000000
000000000000000000000
00000000000000000 cale.caleMaxResid O O

e NUUDOUOODLUOOLOODLOODLUODUDLDDbOODLOODLDOD
gooog

o NUUDOUOOLUOOLOODLOODLULDDUOUDObOODLOODLDOD
goo

0000000000000 00D00D000D00D00D000 cale.calcInnerd
0000 calc.calcOuter 0 0O OO0 O OODO OO O cale.calcMaxResid O
calc.calcInner calc.calcOuter 00000000 follows OO DO OO OO
ogoogooo

calc.calcMaxResid(inner, outer) follows calc.calcInner() => inner,
calc.calcOuter() => outer;

follows OO O OO0 precedes 10000000 =>00000000
g0000bOOobO0oob0o0obOooooobooooOoobooboobooo
OO00000OO0fllowsDODODODODOODOODOODOODOO

4.2.3 0OO000O0O0OO

gbobooboobobobuobooboooobobooboooan
boboobooobobooboobooboboobooooobooboon
googoooboobogn

goog

dispatch 0000000000000 0ODO0OO0OOOOOOOO0O
0000000000000 00DD0O00 async00OoOoooogoo
ODasync0 00000000 OODODOOODODOOOODOOODODOO
000000000 00000000000000000ODO0ODO0000
dataFast.exchange 00 0000000000000 DOOODOODOOODO
0000000000 dataEast.exchange 0 dataEast.arrange 0 0 O 0O O
oo0ooooooog

async dataEast.exchange() precedes dataEast.arrange(result);
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public interface AsyncResult {
public void sync();
}

0 4.2: AsyncResult 00000000

public class MPJ_AsyncResult implements AsyncResult{
ArrayList <Request> reqgs;

MPJ_AsyncResult (){
reqs = new ArrayList<Request>();

}

public void addRequest (Request r){
reqs.add(r);
}

public void sync(){
Request.Waitall(reqgs.toArray(new Request[regs.size()]));
}
}

0 4.3: AsyncResult 00000000

ooooooo

async 00000000 DO0ODOO0ODOOOOOOOO 4200000
O0D000000AsyncResult OO0 0OOO0OOD0OO0O0OODOODOOODO
0000000000 AsyncResult 0000 000000000000
00000000 sync000O00OO00O0OO0ODOOO0ODODOO 43000
0 MPJ_ AsyncResut 00 0000000000000 O0OOOOOO
O00000000bObO000b0b0Ob00O0bob0OOUn Request OO
00000 reqs0 00000 addRequest 00000 Request 00O
O00OD00Oreqs00D000000OO00OOsync0O00O00DO0OODOOODOO
res 00000000 DOO0OO0DOODO0OOOOODODOOODOOODOOD
0000000000000 00000o0ooOn RequestD OO OQd
go0o0oooboooobouoooboooooooog

goo0doooooOOoobOOobobDOobobDOobOoooOobooOOoboOoDbo
000000000000 000O00O00Do0ooDOoooDoDOobOoDg
goo0oooooboobouobobOobuobuobooooooooooooo
O00O00O00O00O00bO0ooOoooOoooooooooOoboo
0000000000000 00Dooo0oOo0oooooooooooo
gob0oobouoooboooboobooobobooogbooooDoboboo

e (A.a, Bb)



040 PersianJOOO 33

e (B.b, C.c)
e (D.d, E.e)
0000000000000 000000O000D0O0ODoO0oDoODon

A.a - B.b - C.c
D.d - E.e

00000000 Aad0BbODAOOOOODOOOOOOODOODOOO
gbobooooboobo20bobobooboboboooooon
googooo

A.a

D.d
A.a0D.AdO0ODO
B

E

B.bO OO

C

goooobooboobboobuoobooobobod

googooog

00000000000 Odispatch 00000 OO0OOODODODO
gobooooobooboobooobboboboobobobooooon
0000000000 Persian] O dispatch D0 00000000000
OO0DO0OOoO00OD D0 whileODOOOOOOOODO fOO0OO
gbboopoooboboobobobooboboobpobooobon
OU00oD0o0booOoobboOooDoOoonnb booleanJ OO OOODOOODO

4.2.4 precedes 000 followsO OO OO OO0

precedes 000000000 followsOOOOOOOOODOOODOO
00do0dDoO000odbOdoOodoooodoooDooooooooaoon
0000 calc.calcMaxResid 0 O 0 O O calc.calcInnerd calc.calcOuter O
O00000 followsOODODODODOOOODODO precedes0 0000
oood

calc.calcInner() precedes calc.calcMaxResid(result);

calc.calcOuter() precedes calc.calcMaxResid(result);
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000000000 cale.calecInner O calc.calcOuter U0 OO0 OO0OOOO
calc.calcMaxResid 0 20000000000 O0O0O0OO0OOOOOOOO

oo0o0O0oooooo

00000000 asyncd precedes0 000000000 OOOODOO
follows 000000000 O0ODO0OOO0OODODOODOOOOODODOOD
0000000000000 0ODO0DOOO0DbOO0ODO0O0bOoOOoOoDOooODO
0000000 0bO0bO00bO0ooO0oooOoooDOooooooOoboo
000000000000 D0asyncOO00O0ODOOODOODODOOODOO
o0o0oooooooogo

dataEast.arrange(data) follows async dataEast.exchange() => data;
gooogoobooboooogd

async dataEast.arrange(data) follows dataEast.exchange() => data;

O0D00000D0000000 dataEast.arrange 0000000000
OO00O00oooooooog

4.3 OO

PersianJ 0 O JastAdd [3, 4, 10| 000000000 JastAddJ OO OO
JavaODOOOOOOOOOOOODOO

JastAddJ O OOO00O0D0O00000O00O00D0O0O0OO0 JastAddO
O00000000Javal0 0000000000 OJastAddJOOOODO
goooooobon

e ast0 000 ..000D00D0D0OODOOOOO (ASTOODO)OOO
gobooboobboobooobooboon

eparser U000 ...00000O0O0OODOOODLOOOOODLODOO
g

e rag0000O ... ASTOOODOOOOOOODODOOCODOOOOO
gboboboboobooboboboobooobobobobobonboo
goboobooobooon

obooooooobooooboobooboonoooobobon Javad g
gbooooooooooooooooooooo

4.3.1 DOO0O0OO

420000000000000004d precedesd] followsd asyncd =>
000000000000 0000000000DO0OOOdispatch0 00
000000 ASTOOODDOOODOODOOODOOOO0ODODOOOO0O00
oooo
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ASTOOOOOO 0OO0OO0O0O0OO0O0OO0OOASTOOOOOOOOOO
000000000000 0ASTODDODOOOOODODOOOODOOOOOoO

DispatchStmt: Stmt ::= Rulex;

AST OO O DispatchStmt D0 Stmt 000000000000 Rule
OO0000O00O0O0C0OO0OCRuledOOODOdispatchO00O0OOOODO
0000000000 000DO00 DispatchStmt O O dispatch 0 0 O
gbobobbooooobbbuoooobboboooooboobboooob
godg

Name: ASTNode ::= <Name:String>;
Event: ASTNode ::= ClassName:Name MethodName:Name varName:Namex*;

NameOOOOOOOUOOODOOOOOODODODOOOOODDOOOO
oood

EventOOOO Name OO DO OOOOOODOOODOOOOOODOODO
ooooogogd

e JOODODOODO
o JOOOMO
e UUOOODODODODOO

O00000Event 00 000000000000 NamedDOOOOOODO
D000 NameOOOOODDOODODODODODODOOOOOOOOOO NameO OO
O0000D0EventDODOOOO0O0OO0OD0OO0ODOODOOOOOO ClassNamel
MethodNamel[l varName (O 00 00 O
O0ONameOOOOEvent 0O OOO0OO0OO0OOOOODOOOOOO
O000O0D0O0OO0OASTNodeODOOODODOOODOOO

Async: ASTNode;

Rule: ASTNode ::= [Async] TargetEvent:Event RelatedEvent:Eventx*;
PrecedesRule: Rule;

FollowsRule: Rule;

AsyncO0O0OD0O0O0O0OQ asyncOO0O0OOO0OOOODODOO Rule
OO0bO0oO0bDOoO0O0dispatch0 00000 OOOODOOOOOOODO
gboooooboooooon

e asyncUUUOOOODONO

e JOODOODOODOO
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e IO DOOOOOODODOODLOOODO

030000000000Ruled00000D0O00OODO0O0ODO EventOOO
(000 TargetEvent 0 00 ) 0000000000 Event0OOOOOOO
(000 RelatedEvent 00 0) 000000000000 O0O AsyncOO
O000000000OORelatedEvent Event D000 OO00OO0ODOOO
O0Odispatch 0000000000 ODOODODOODOOOOOODOOODOO
00000000000 00000000Oprecedesd 000 followsd O
goooooooboooooooooboosgooooooboboooo
O0000o0ooo0oooooooooDoooooooooooooon
000000000000 00000000 PrecedesRule O followsRule
O000O0ORule0000OD0DOOOODOODOOOOOO PrecedesRule O
followsRule 000000 RuleDOD0OD0ODO

O00Event OO0 O00ONameOODOOOOOOAsyncOOOO RuleO O
000000000 ASTNodeOODOOODDOOOOOODO

OO0DO0O000 O0O00DOO0O0O0OO000DO00DOprecedes OO follows
OOdispatch 0000000000 parser 00 O0D0OO0O0OOOOODO
gooogoboobooobooboon

Rule follows_rule =
async.a? target_event.t FOLLOWS follows_related_event_list.l
{: return new FollowsRule(a, t, 1); :}

>
Event target_event =

class_name.c DOT target_name.t LPAREN target_argument_list.1l? RPAREN
{: return new Event(c, t, 1); :}

4.3.2 0O0O0O0OO0OOOOO

O00DO0D0O00 ASTOOODOODOOdispatchODOODOODOO
O00d000o00ooooooooboooooooooooooooog
0000000000 00000 Eventlnfo0l OO OOOOODOOOOO
O Rulelnfod00O0O0O0O0O0O

EventInfoO OO EventlnfoOOOOOOOOOOODOOOOO
e String eventName

e ArrayListString; resultProviderList
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eventName D0 0000000000000 O0O0O0OO0O
(oooooool.loooooi

goooobogoog
resultProviderList 0 000 00000000000 OO0ODOOODOOO
gbooobboobooboobboobooo

argl, arg2,
00000000000 resultProviderList O O
argl 0000000000, arg20000000COOO,

gbobobooboboooobobobobooooboboobon
gboogobooon

RulelInfoO OO RulelnfoO0O0OO000O0OO0OODOOOOO

e int hasAsync

e EventlInfo from

e EventInfo to

e ArrayList<String> fromArgs

e ArrayList<String> toArgs

O0000 fromO0to000D00OCOCO000O0OOOOOODODODO
OU00D0o0bDooooooDD EventlnfoODODOOOOODOOOOOO

00000 hasAsync 000 0000000000000 O0O0O0O0O0O
gboopoobboobmobooboobboobooboboono 200
OOOprecedesU00DOO0OO0DOOOODOOOODOO0OO fromO000O
OO0O000OO0O0bOOO0OOOfllowsDOODOOOO tobOOODOOODO
0000000000000 0D0DhasAsyncO0O0O0DOO0OO0OOODO
gbooabbaoood

e 0..from0to0000000DODOOODOOODOOODODOOO
e 1l . fromO000000D0O0OOOCOODDOODOCOOO

e 2 .. to0U0DODOODODODODODODODO
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00000 fromArgsOtoArgs 000 000000000000 O0OO
O00o00o0oOoooooooooooooooOo0oOooooooooooon
precedesOOfollows 00000000000 OOOOOOOODOOOO
oo0ooooooooooog

dataEast.exchange() precedes dataEast.arrange(result)
0000000000000 00000 result 0000

calc.calcMaxResid(inner, outer) follows calc.calcInner() => inner,
calc.calcOuter() => outer;

0000000000000 00D000 innerd outerd 200000
00000000 cale.calclnner 00 0 0 OO innerO calc.calcOuter O
00000 outerd 000

000000000000 DOO000D0000 precedesCDO0OO0O0OO
O000OOfllowsODOOOO0OOOD0DOOODOOODODOODOODOO

00000000 precedes0 00 000DOODODOOOODOODDOODO
0000000000000 0O000fromArgs00000O0O0OOOO
000000000000 result 000000000 0OODOtoArgs00O
0000000 resultd 000000

000d0dOooopooo followsOODODODODDODOOOOOODOOOO
O0000oOo0o0oooOoooobOoooobOooooboooooooa
toArgs 10000000000 DOOODOOODOOOOOODOODOO
bbb =>00000obooooouobooog
00000000000 fromArgs0000000D0O0O0DOOOOOODOO
0000000000000 EventinfoOOODOOOOODOODOOODOO
00ooooooooooooooooooooono

ggoboobtooobbooobbooobobuooobboooboooo
PrecedesRulel followsRulel DispatchStmt O 0 O 0O O O rulelnfo() O O
O00OOrulelnfo() DO0O0O0OO0O0O0O00O0O0OO0OOOOOOOOOOOO
goboooboboooobooooboobboooboobobooooo
000 Orulelnfo() 0 JastaddJ 0000000000000 OO0ODOOO
O0 SimpleSet 00 OO0O000O000OOOODOO RulelnfoOOODO
00000000000 OSmpleSet000000ODOOOODOOOODO
O00000000000rulelnfo()D00000000 jrag000000O
0 0 O PrecedesRule O 0 O O FollowsRule O O OO DispatchStmt O O O
gogooobooooooogd
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PrecedesRule O 0 0O FollowsRule 0 0 0 0 0O 00 rulelnfo() 0 0O O
goooooooon

1. 0000 TargetEvent 00 00 000000000000

2.000000000 RelatedEvent DU O ODOODO0ODOODOOODO
goboodg

3. 0000o0oooooooo
4. 0goooboobobOobobobUobobobobobobobo
5. J000DOODOOO0O0DO EventinfoOOOOOOOOODOODO

6. 0000 EventinfoODOOODOOOOOOO Rulelnfo0O0O0O0O0O00O
OO0O00O0O0000D0O0OO SimpleSet DO OODOOODOOOOO

0000000000000 0000000OresultO followsO OO0
000000000000 0000000000000000000000
0000000000000 00000000000D DO 0O dEventInfoO
000000000000 oODoO0o00ooooDoooooooooooon
00000000000 000D0OO000DODODOOdOresultProviderList O
00000000000 EventInfold O O00ODO resultProviderList O O
0000000 DispatchStmt 0 WhileStmt 00O OO OO O OO EventInfo
O00D000000D0Rulelnfo0000000O0O0OOOODOODODOO
oooooooooooooooon

O00EventinfoODOO00OD0O000000O0O0O0OQO EventlnfoO O
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// Create mew directed graph.
DirectedGraph<String, DefaultEdge> graph =
new DefaultDirectedGraph<String, DefaultEdge>(DefaultEdge.class);

// Define Nodes.

String [] eventList = new EventInfo[9];
eventList [0] "dataEast.exchange";
eventList [1] "dataWest.exchange";
eventList [2] "dataEest.arrange";

// Add nodes to the graph.
graph.addVertex (eventList [0]);
graph.addVertex (eventList [1]);

// Add edges to the graph.
graph.addEdge (eventList [0], eventList[1]);

044 00000000

// Create iterator of the graph.
Iterator<EventInfo> iterator =
new TopologicalOrderIterator<String, DefaultEdge>(graph);

// Print nodes in sorted order.
while(iterator.hasNext ()){
System.out.println(iterator.next ());

}
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[A.a000000] result0 = A.a(argl, ...);
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double result6 = calc.calcInner();

O000000000 resultO0resultl 00 O0O0O0O0O0ODOO result
gbobooboboboobobooooboobbooboooobon
gboboooobob1oobobobbobooboboobobon
gbobobooboboboobobboboobobuoooobobob
gboooboboobooboooboo

oboboobgo oboboboboboobobobobobobon
gboboooobobobooboobobobobooboobbon
gbobobobuooboobobobobbobooooboboobob
gooooboobooboobobon

oooboooboboobdbeesyncdoogoobooooon
gbobobooboobbobbobooboboboooobobob
syne0 0000000000 DOO0O0O0OO00OOOO0O00O0O0OOO00
gooooooooooooon

result0 = dataEast.exchange();

resultO.sync();

Oo00O0O0O0O0O000000000000000000 AsyncResult
gbbooobbuooobbooibbOsyncOgdooooooooon
gboboooooboobooobobobooobobbooboobon
gboooooooooooogoooogooobooboooboobon

0000000 O0OOO0bOO0DbOobOOobOOobOOoOobOobOobOobOOoboOon
0000000000000 0000bO00O0bOOO000O0Whiled O
000d00doOopoDoOOooDOdoo0boOobOOooooDoooooOonoooan
0000000000000 0o0D 00000 breakd0O0O00OOOOO
00Od00Oo00bOOooOooobOooOOooo0obOOooDoobOoboooobooao
0000 conditionChecker.checkBreak 0 00 0000000 OOOODO
00000000 ifdoooooaon

result10 = conditionChecker.checkBreak(...);
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if(result10){
break;
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public dispatch void sorMethod(DealDataE
DealDataW
DealDataB
DealDataT
DealDatalN
DealDatas$S
CalcCells

dataEast,
dataWest,
dataBottom,
dataTop,
dataNorth,
dataSouth,
calc,

Buffer buffer,

DealCondit

ion conditionChecker){

async dataEast.exchange () precedes dataEast.arrange(result);
async dataWest.exchange () precedes dataWest.arrange(result);
async dataBottom.exchange () precedes dataBottom.arrange (result);
async dataTop.exchange() precedes dataTop.arrange(result);

async dataNorth.exchange() precedes dataNorth.arrange (result);
async dataSouth.exchange() precedes dataSouth.arrange(result);

calc.calcInner () follows dataEast.exchange(),
dataWest.exchange (),
dataBottom.exchange (),
dataTop.exchange (),
dataNorth.exchange (),
dataSouth.exchange ();

calc.calcOuter () follows dataEast.arrange(),
dataWest.arrange (),
dataBottom.exchange (),
dataTop.exchange (),
dataNorth.exchange (),
dataSouth.exchange ();

buffer.flip() follows calc.calcInner(),
calc.calcMaxResid(inner, outer) follows

conditionChecker.proceed() follows calc.
calc.

conditionChecker.checkBreak (maxResid)

calc.calcOuter ();
calc.calcInner () => inner,
calc.calcOuter () => outer;

calcInner (),
calcOuter ();

follows calc.calcMaxResid() => maxResid;

O51: 00000000 dispatch OO0
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public void sor(DealDataE dataEast,
DealDataW dataWest,
DealDataB dataBottom,
DealDataT dataTop,
DealDataN dataNorth,
DealDataS dataSouth,
CalcCells calc,
Buffer buffer,
DealCondition conditionChecker) {

while (true) {
// exchange each direction’s surfaces
AsyncResult resultO0 = dataEast.exchange ();
AsyncResult resultl = dataWest.exchange();
AsyncResult result2 = dataBottom.exchange();
AsyncResult result3 = dataTop.exchange ();
AsyncResult result4 = dataNorth.exchange ();
AsyncResult result5 = dataSouth.exchange();

// calculate at cells which don ’t need wvalues from other nodes.

double result6 = calc.calcInner();

// synchronous processing
resultO.sync();
resultl.sync();
result2.sync();
result3.sync();
result4.sync();
resultb.sync();

// Arrange received data into proper place
dataEast.arrange ();

dataWest.arrange ();

dataBottom.arrange () ;

dataTop.arrange ();

dataNorth.arrange () ;

dataSouth.arrange ();

// calculate at left over cells
double result7 = calc.calcOuter();

// switch buffer
buffer.frip();

// increase iteration number
conditionChecker.proceed ();

// screen mazr residual
double result8 = calc.calcMaxResid(result6, result7);

// check residual
if (conditionChecker.checkBreak (result8)) {
break;

052 0510000000000000
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debugger .outputCells (iter) follows
conditionChecker.getIter () => iter;
conditionChecker.getIter () precedes conditionChecker.proceed();
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