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Auvvaupikn-Anuioupyia Epyaciwyv

® AAYyOpIBuoI ouvduaoTIKNG avalnNTnNong
(TTPORANMA TOU TTEPIOOEUOVITOC
TTWANTN), aAyopiOuol avalntnong
ypaenuaTtwy (TTpOBANUa CUVTOUOTEPOU
UOVOTTQTIOU)

® Auvauikn avabeon Twv EpYACIWY OTOUG
ETTECEPYAOTEC




AvTiypapa EpyalOHEVWYV OE
MapaAAnAo 2uocTnHO
Aiapoipalopevng Mvipng
® Algpyaoiec-epyaloueVOl
®/Auvapikn avaBeaon UTTOAOYIOTIKWY
EPYACIWV
® Accapevn epyaciac (KavaAia)




Baoika XapaKTNPIOCTIKA
aAyopiOpwyv AvTiypapwyv
EpyadopEvVWYV

® Auvauikn onuioupyia VEWV UTTOAOYICTIKWY
EPYAOCIWV

€ 'EAeyx0G yIa uu@Ooprnon Twv KavaAiwy Tng
OECAMEVNC — TTEPIOPICUOC TOU aPIBPOU TWV
OIEPYATIWV

® EClooppOoTTnONn QOPTIOU — ATTA0XOANCN TWV
OIEQPYACIWV-EPYACOPEVWIV

® TepUATIOPOG TNG AEITOUPYIAG TWV OIEPYATIWV




vrivypapa EpyalopEvwy

Gem:ﬂrk

Put




AsiToupyikornTa AsSapevng
Epyaciag

® AyvwoTo TTANB0C UTTOAOYICTIKWY
EPYAOCIWV

® Kabe epyalouevog/utropei va
ONUIoUPYNOEl VEEC UTTOAOYIOTIKEC
EPYAOIEC




YAommoinon rwv AvTiypap@wyv
Epyalopevwyv o MN.2.:A.M.

Anuioupyia diepyaciwv-epyadopevwy pe Forall
H diepyacia-gpyalOuEVOC:
e aTtroTeAciTal aTTo £va Bpoxo Tou KaAei Tnv. GetWork

e TBavoTaTta KaAei Tnv Put\Work
o £xel TTpOocBacn o€ dlapoIPalOpeveC OOUEC DEOONEVWV

H TTeplypa@n epyaciag UTTopEi va €XEI TN MopPN:
e OOUNG EYYPAPNS,

e TTiVAKA,

e QTTANG TINAG OEDOUEVWIV

H decapevn epyaaiac: uAoTTolEiTal UE METABANTEC-
KavaAia
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O£paTA TTOU TTPOKUTITOUV KATA TOV
TMPOYPAUHATICHO TWV
Avriypapwyv Epyalopevwy
® Zupgpopnaon
® EclooppOTTNON POPTIOU
8 MepIkn atToKEVTPWON TNG OECANEVNC
epyaaoiac
® TepuaATIOUOC:
e AdcIa DECANEV EPYATIQC
e ADpaveic dlepyaaiec-epyalOuUEVOl




MpoocavatoAiouEvo Npapnua
HE Bapn oTi¢ AKHEG

Mivakag Weight
inf 4 8 inf inf
inf inf 3 1 inf
inf inf inf inf 3}
inf inf 2 inf 10
inf inf inf inf inf

Apidunon KéuBwv: A=1, B=2, C=3, D=4, E=5




AxKoAouOBI1ako6¢. AAyopiOuog
2UVvToHoTEpoU Movorartiou

Inigialize mindist array to infinity;
Initialize queue to contain source ventex 1;
mindist[1l]:= O;
While queue is not empty do Begin
x:= head of queue;
For w:= 1 to n do Begin
newdist:= mindist[x]+weight[x,w];
If newdist < mindist[w] then Begin
mindist[w] := newdist;
If w not in queue then append w to queue
End;
End;

End;




MapaAAnAog AAyopiOpuocg
2UVTOHOTEPOU MovormarTiou

PROGRAM Shortpath;
CONST n=.; (*ApLBudc Twv kOHPRWV*)
numworkers=..; (*RAplL6udc TV dlLepyaoldV Epyadlopé&vov™)
infinity=32000;
TYPE worktype= INTEGER; (*K&6e¢ ctolxeio otn Aclapevr Epvaclac sival évag aplOudgc réuPour)
VAR weight: ARRAY [l..n,1..n] OF INTEGER;
i,j: INTEGER;
mindist: ARRAY [1l..n] OF INTEGER; (FEA&XLOTn andoToon mpog K&Be xroOUPo*)
L: ARRAY [1..n] OF SPINLOCK;

inflag: ARRAY [1..n] OF BOOLEAN; (*AAn6nc ov o xoupfog Pploketal otnv Asgfapevi
Epvaoloac*)

startvertex: worktype;
PROCEDURE Getwork (me: INTEGER; VAR item: worktype);

(*Aéxetal sva meplypopéa sgpyoclac orto “item”*)

PROCEDURE Putwork (me: INTEGER; item: worktype):;

(*IIpbcBeon Tou “item” o1n Aefoueviy Epyaociog*)

(..Buveyxifetal)



MNapaAAnAog AAyopiOpuog
2uvTopoTepou Movomartiou

PROCEDURE Worker (me: INTEGER); (..ZuvéxeLa)
VAR vertex: worktype;
w,newdist: INTEGER;

BEGIN
Getwork/(me, vertex); (*happdve &vov véo aplBupd roOuRoU via eféraon*)
WHILE wertex <> -1 DO BEGIN
inflag[vertex]:= FALSE; (*O xéufocg aopailpeitat omd tn Acfoapevn Epyoaclioac?)
FOR w:= 1 TO n DO BEGIN (*Emefepyoacio A0V TV €fepxdueveov orudv tTou “vertex”*)
IF weight[vertex, w] < infinity THEN BEGIN
(*EAéyxoupe ov autd e€lval &vd oUvIopdTEPO POVOIATL MPOG TOV W*)
newdist:= mindist [vertex]+weight[vertex,w];
Lock(L[w]); (*ApolLBalog amokAeloudg oto “mindist[w]”*)
IF newdist < mindist[w] THEN (*KAe(dwpa*) BEGIN
mindist[w]:= newdist; (*Evnuépwon tng amdéotoong oce “w”*)
Unlock (L[w]) ;
IF not inflag[w] THEN BEGIN
(*Av 10 “wW” dev unmbpxel otn Acéouevih Epyoaocloac*)
inflag[w] := TRUE;

Putwork (me,w); (*Tomo®&étnon ToOU

(.Zuvexiletal) END;

w” otn Aefoapevn®)



MapaAAnAog AAyopiOpuog
2uvTopoTepou Movomartiou

(..ZuvéxeLa) END
ELSE Unlock (Ifw]) ; (*EexAe [ dwpa*)
END; (*IF*)
END; (*FORY*)
Getwork (me, vertex); (*Malpve véo aplObud xKoOUPou*™)
END;/ (*WHILEX*)

END;

BEGIN /(*Kuplwg mpdypoaupo*)
(*AvAyVvwon Twv TLUOV yia tov mivaroa weight*)

FOR i:= 1 TO n DO BEGIN (*Apxlkonoinon twv mindist kot inflag¥)
mindist([i]:= infinity;
inflag[i] := FALSE;

END;

mindist[startvertex]:= 0;

inflag[startvertex] := TRUE;

FORALL i:= 1 TO numworkers DO (*Anuioupyla tov AVILyedewv Epyoalouévov*)

Worker (1) ;

(*TeALlRéC O T1N0ELC TOUAPPIOKOVIOL COTOUF-EperRo mindist”*)

END.



2uvOnkeg TepuATICHOU
Mpoypappgarog AvTiypa@wyV
Epyalouevwyv (Replicated Workers)

® H decapevr) epyaciacg gival adela

® OAec o1 diepyaaiec-epyalouevol gival
QOPAVEIC




YAormmoinon twv.-Getwork, Putwork

PROGRAMf Shortpath;

CONST numworkers=...;

TYBE worktype= INTEGER;

VAR workpool: CHANNEL OF worktype;

count: INTEGER; (*MetpniAc /inc Acfoauevic Epyoaotoac*)
M: SPINLOCK;

startvertex: worktype;

(..Zuvexiletal)




YAormoinon tTwv. - Getwork,
Putwork

(..Zuvéxeia)

PROCEDURE Getwork (me: INTEGER; VAR item: worktgype);

VAR workcount: INTEGER;

BEGIN
Lock (M) ; (*MIpdtn ovayveoon kol pelwon 1oy petpntfy tTng Acfopevig
Epyoociac™) workcount:= count-1;
count:= workcount;
Unlock (M) ;
IF workcount=-numworkers THEN BEGIN (*TeppoatLiopdc Twv Epyalopévaov*)
item:= -1;
FOR i:= 1 TO numworkers-1 DO workpool:= item;
END
ELSE item:= workpool; (*Av&yvwon evOC aVvILlKelpévou and tnv Agfauevn
Epyaclac™)
END;

(.. Bovexiletal)



YAormoinon twv Getwork,
Putwork

(..ZuvéxeLa)

PROCEDURE Putwork (me: INTEGER; item; woFktype):;
VAR workcount: INTEGER;
BEGIN

Lock (M) ;

count:=  count+l; (*AUEnon TOU  HeTPNIY ng
Aefapevig Epyoaoiog*)

Unlock (M) ;
workpool:= item;

END;

(..Zuvexiletal)




YAormoinon tTwv. - Getwork,
Putwork

(..BuvéxeLa)
PROCEDURE Worker (me: INTEGER) ;

(*ALepyoacia Worker-3ec oxAua 10.3%)

BEGIN (*Kuplwc mpdypapua*)

count:= 1;

startvertex:= 1;

workpool:= startvertex; (*O kouBog¢ apetneia 1 otn Asgauevn
Epyooioac™)

(*AANAeC apxlkomolhoeLl¢ 6mwWC kKol oto oxhuoa 10.3%*)

FORALL i:= 1 TO numworkers DO
Worker (i) ;

END.




Agcapevn Epyaciag MoAAamAwy
KavaAiwv

WORK POOL
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MeTpnTEG-TEPUATICHOU
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YAommoinon NMNoAAamAwv KavaAiwy
TwV Agg. Epyaciag

Getwork (me, item)/

Compute my channel number in the Work Pool;

Decrement counter for the channel;

If counter= fWorker Group Size then Begin (*H 31k pou Op&da Epyolopeéveov elival toOpa adpavig*)
Increment master counter;

If master counter= number of Worker Groups then (*AnooroAn evOc PnvUPATOg TEPUATLOWOU O
k&Be epyualdduevo*)

For i:= 1 to number of Workef Groups do
For j:= 1 to Worker Group Size do

Put a/termination flag into channel of Worker Group i;

End;

Read a task descriptor from my channel into “item”;

Putwork (me, item)

Move my pointer to the next channel in Work Pool;
Increment counter for the target channel;

If counter= -Worker Group Size+l then

Decrement master counter; (*H adpavic Oudda Epyoalouéveov clvoal tdpa evepyn*)

Write “item”~into the target channel;



Agsapevn epYaCciag Xwpeig
CUHpopnoT

PROGRAM Shortpath;
CONST num_worker groups= 5;
worker group size= 10;
numworkers= num worker groups*worker group size;
TYPE worktype= INTEGER;
VAR workpool: ARRAY [l..num worker groups] OF CHANNEL OF worktype;
count: ARRAY [1..num worker groups] OF ANTEGER;
CL: ARRAY [1..num worker groups] OF SPINLOCK;
mastercount: INTEGER;
M: SPINLOCK;
nextchan: ARRAY [1l..numworkers] OF INTEGER;
i, j: INTEGER;

startvertex: worktype;

(Buvexiletal..)




Agsapevn epYyaciag Xwpeig
CuHpopnon

PROCEDURE Getwork (me™ INTEGER; VAR, item: worktype) ;
VAR worksount, emptycount, mychan: INTEGER;
BEGIN
mychan:= (me-1) DIV worker group size + 1; (*O aptbudg xavaAioU*)
Lock (CL [mychan]) ;
workcount:= count [mychan] - 1; (*Melwon toU count¥*)
count [mychan] := workcount;
Unlock (CL[mychan]) ;
IF workcount=-worker group size THEN BEGIN (*H Ou&da Epvyalopévev eivol odpovic*)
Lock (M) ;
emptycount:= mastercount+l; (*AU&non tToU mastercount*)

mastercount:= emptycount;

Unlock (M) ;

IF emptycount=num worker groups THEN BEGIN (*Teppatioudc OAnv TV
Epyaloupévav®)

FOR i:= 1 TO num worker grours DO
FOR j:= 1 TO worker group size DO workpool[i]:=

-1;

END;

END;

item:= workpool [mychan];

END; (Buveyxiletal..)



Agsapevn epYaCciag Xwpeig
CUHpopnoT

PROCEDURE Putwork (me™ INTEGER; item: worktype);

VAR workcount,emptycoun,next: INTEGER;

BEGIN
next:= nextchan[me]; (*NopPdve Tov aplOud TOUL KOAVOALOU TPOOPLOUOU*)
Lock (CL[next]) ;
workcount:= count[next]+1; (*AU€non tou count*)
count [next] := workcount;
Unlock (CL[next]);
IF workcount= -worker group size+l THEN
BEGIN
Lock (M) ;
emptycount:= mastercount-1; (*Melwon tou mastercount*)
mastercount:= emptycount;
Unlock (M) ;
END;
workpool [next] := item; (*Eyypoen aviikeLluévou oTIn Asfauevn Epyaociog*)
nextchan[me] := next MOD num worker groups+l; (*Endpevoc mpoopLoudc*)
END;

(Zuvexiletal..)



Agsapevn epYaCciag Xwpeig
CUHpopnoT

PROCEDURE Worker (me: INTEGER) ;

VAR ..
BEGIN
nextchan[me] := (me-1) DIV worker group size%l;
(*H ditepyacia Worker (dLa pe outh tou @gxhuotoc 10.3%*)
I\ID

BEGIN (*Kuplwg mpdypaupo*)

startvertex:= 1;

workpool[1l]:= startvertex; (*O xdéufoc apetnpia 1 péoox otn
Aefoapevr Epyacioac*)

(*Apx Lkomoinon 6Awv TV aBpOoLCTOVF)

count[1l]:= 1;
FOR i:= 2 To num worker groups DO count[i]:= 0;
mastercount:= 0;

(*AANANeC apy lkomolNoeLlc 6mwg KoL oto oyxnuo 10.3%)

FORALL i:= 1 TO numworkers DO Worker (i) ;

END~



Mepioxn EmiOgong Tng
BaociAilooag




Auvon via7 BaciAiIcoES




Mepiypapn Tou mpoBAnuarog Twv N
BacilAicowvV

Worker procesSs;
Getwork (myboard) ; (*MTalpvew Bpla vidda arrd tnv Agfaupevn Epyoaociog*)
While mybgard <> Doneflag Do Begin
If mybgard.len= n then “A Solution is Found”
Else Begin
newrow:= len+l;
For col:= 1 to n Do Begin

Is position (newrow,col) attacked by any of the previous Queens on
“myboard”?

A\

If answer is “no” then Begin
create “newboard” by adding Queen in position (newrow,col);
End;
End;
Getwork (myboard) ;
End;

End;




Mpoypappa N BacliAioowyv yia
Ailapoipalopevn Mvnun

PROGRAM Nqueens;
CONST n=_8; (*AplOudc Twv BACLALCCOHV*)
num/worker groups= 5;
worker group size= 6;
numworkers= num worker groups*worker group size;
TYPE board= ARRAY [1l..n] OF INTEGER;
worktype= RECORD
len: INTEGER; (*ApLOPOC TWY TEEXOUOOVY PBACLALCOOVY)
queens: board; (*0écelC TWV PBACLALOCOHV*)
END;
VAR workpool: ARRAY [l..num worker groups] OF CHANNEL OF worktype;
i: INTEGER; startitem: worktype;
solutions: CHANNEL OF board; (*3XUAAéyel TLC TeALKEQ AUoeLgY)
(*AnA@oceLc abpoloTdVv Tng Agéauevihc Epyoaocioag 6mwg kol orto oxhuoa 10.7%)
PROCEDURE Getwork (me: INTEGER; VAR item: worktype);
(*Id1a 6mwg Kol oto oxpuo 10.7%*)
PROCEDURE Putwork (me: INTEGER; item: worktype):;

(*TO Lo OTTWC—KO-=—GF Hao—d-0-—72

(Suveviltetoar )



Mpoypappa N BacliAioowyv yia
Ailapoipalopevn Mvnun

PROCEDURE Worker/(me: &NTEGER) ;
VAR myboard: worktype; row,cdl,coldist,rowdist: INTEGER;
samecol, samediag, ok: BOOLEAN;
BEGIN
Getwork (me, myboard) ;
WHILE myboard.len <> -1 DO BEGIN
WITH myboard DO
IF len= n THEN solutions:= myboard.queens
ELSE BEGIN (*IIpbdcBeon véoag PaciALocodC OTnV OKOKLEQA*)
len:= len + 1;
FOR col:= 1 TO n DO BEGIN
(*EAeyxoC ov umopoUue vo tomnofeTfocoupe Inv PaciALcoa og quIn TNV CTIHANY)
ok:= true;
FOR row:= 1 TO len-1 DO BEGIN
rowdist:= Abs(len-row) ;

coldist:

Abs (col-queens|[row]) ;

samecol:= coldist= 0;

samediag:= coldist= rowdist;

IF samecol OR—samediag THEN ok:= false;

(Buvexiletat.) END;



Mpoypappa N BacliAioowyv yia
Ailapoipalopevn Mvnun

IF ok THEN BEGIN
queens|[len] := col;
Putwork (me, myboard)}

(*IIpbocBeon VEOU avT LKEbIéEVOU otnv Acéauevhy Epyaociog*)

END;
END;

END;
END;
Getwork (me, myboard); (*Néo oavtlkelpevo yLia g&étaon*)
END;
END; (*Worker*)
BEGIN (*Kuplwc mpdypauuo*)
startitem.len:= 0;
workpool[1l]:= statritem; (*Apyxlxromoinon tng Acéoauevic Epyoaoloag pe tnv &dela OKAKLEQA™)

(*Apx lkomolnon Twv aBpoloTdVv Tng Agfauevic Epyoaociog émwg kol oTto oxpuo 10.7%*)

FORALL i:= 1 TO numworkers DO Worker(i); (*Anuiovupyla TV €pyal{OREVOVF)

(*OAec oL-amavIinoeLlg PBPloOKOVIOL OTO-KAVAAL “solutions”*)

END.
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