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HEpINYNKEMINos

= Aauyypovol aAyopiBuol (Relaxed Parallel Algorithms)

> EmKoivwvia-aAAnAemTiopaan Olepyaaiwy —
MetaBAntég kavaAia (Channel Variables)

= AAyopiBuol dilaocwAnvwanc (Pipelined Algorithms)

= EmiAuon TpIiywviKoU oUCTAUATOC YPAUMIKWY
£CIOWOEWV JE TN PEBODO TNC TTPOC-TA-TTIOW-
avTikaraataong (Back Substitution)

= AIToviko¢ aAyopIBuoc Tagivounang UE UYXWVEUON
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Fork For i:=1 to 20 do suml:
Fork For j:=1 to 20 do sum2:

Join; Join;

suml +A[i];
sum2 +B[]j];



HIKOWDIMEIEs
puAAMwAEpYHoLwY

Process P1 Process P2

Variable

Apxikotroinon tnG perafAnting C amo tn digpyacia P1.
Avayvwon tnG perafAntig C amo tn digpyacia P2.



IV O KOCEYY DU KU =EMKOWOVINYIE
mXpnonmouempANmcKaOUnAoU

Process P1 Process P2

Channel
Variable

If P2 arrives at Read first, it will wait until P1 executes Wite

S To KavaAl GUUTTEQIPEPETAI AV HIC OUPA WE TIUEC OEDOMEVIIV

> O1mipég amoBnkeuovral

2 Avayvwaon adeiou KavaAiou gUVETTAyETal avapovr diEpyaaiag-avayvwaTn

>  Eyypaogn-avayvwaon yetafAnTAS KavaAl

S  20vialn: <évopa kavoaAioU> : Channel of <tUmog¢ Sedopévav>,
otou <tUTT0C dedopEVWY> uTTopei va gival ol TuTTol: Integer, Real, Boolean, Char

o Teheotc 7 yia Tov €AeyX0 €VOC KavaAIoU
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Producer

Consumer
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PROGRAM Producer Consumer;

CONST
VAR

BEGIN

END.

endmarker=-1;
commchan : CHANNEL OF INTEGER;

PROCEDURE Producer;
VAR inval:INTEGER;

BEGIN

REPEAT
... (* YmohoyiCel To véo avTikeipevo inval yia To kavaAl *)
commchan := inval; (* Fpaeoel péoa oTo KAVAAI *)

UNTIL inval=endmarker;
END ;

PROCEDURE Consumer;
VAL outval:INTEGER;

BEGIN

outval :=commchan; (* AlaBader amrod To KavaA *)

WHILE outval<>endmarker DO
BEGIN
... (*xpnoigotmroinon tng outval o€ opigpévoug utroAoyiopols *)
outval := commchan; (* Alofadel Tnv emopevN TIUA a6 TO KAVAAI *)
END;

(* Kupiog npoypappa *)

FORK Producer; (* Aicpyacia Producer *)
FORK Consumer; (*Aiepyooia Consumer ¥)
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2 Ajyn dedopévy ammo Tov aplaTeRO YeiTova — ETTECEPYATia — ATTOOTOA) ATTOTEAEOUATWY OTOV
OECIO yeiTova
2 Kabe digpyaaia eKTEAET JETOOYXNWATIOWOUG TNV idI0 OTIVUA UE DIAPOPETIKA dedopéva
2 KdBe diepyaaia evepyei TaUTOXPOVA KAl WG TTAPAYWYOS KAl WG KATAVAAWTIS
2  Aj\won:
Var chan: Array [l..n] of Channel of Integer;

> Oapibuog Twv mapaAnAwv digpyaaiwv TepiopideTal ammo 1o TARBOG Twv PETATXNHATIOWY
TTOU TTPAYMATOTTOI0UVTAl OTA OEdOEVA
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PROCEDURE PipeProcess (mynumber: INTEGER) ;
VAR inval, outval, i:INTEGER;
BEGIN
FOR i:=1 TO m DO BEGIN
inval:=chan[mynumber] ; (* Alafdalel amd 10 apIoTEPO KAVAAI ¥)
(* Xpaon Tng inval yia va utroAoyioTei n inval *)
chan [mynumber+1] :=outval; (*Ipa@el oTo O£I6 KAVAAI *)
END ;
END ;
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Sequential Back Substitution:

FOR i:=1 TO n DO BEGIN
sum:=0;
FOR j:=1 TO i-1 DO
sum:=sum+A[i,Jj]l*x[]]-
x[i] :=(B[i]-sum) /A[i,i];
END;
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O1 ammaITOUMEVES TIMEC TTOU UETAPEPOVTAI HETW TNC
0lA0WANVWAONG TTPETTEI VA YTAVOUV [E TNV OWATN
o€lpa.
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NPOC-TI-Mom-MiiKnnoon

Pipeline Process 1i:

sum:=0;

FOR j:=1 TO i-1 DO BEGIN
AvaBaler tnv TLpf tou x[Jj] and apLotepd;
LtéAvel TV TP tou x[j] mpog ta defL&;
sum:=sum+A[i,Jj]*x[]];

END;

x[i] :=(B[i]-sum) /A[i,i]; (* ¥Ymodoyile. tnv tipf tou x[i] *)

ZtéAvel 1o x[i] mpog¢ ta defL&;
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PROGRAM BackSubstitution;
CONST
n=50;
VAR
A:ARRAY [1.. n,1.. n] OF REAL;
B,x:ARRAY [1l.. n] OF REAL;
pipechan : ARRAY [1l.. n+l] OF CHANNEL OF REAL;
i : INTEGER;

PROCEDURE PipeProcess (i:INTEGER) ;
(* EmAveL tnv efiocwon i yia va vnodoyioceL to x[i] ¥*)

VAR
j: INTEGER; sum,xvalue:REAL;
BEGIN
sum:=0;
FOR j:=1 TO i-1 DO BEGIN
xvalue:=pipechan[i]; (* Avapaler to x[j] amd tTa apLotTepd *)
pipechan[i+1l] :=xvalue; (* ZtéAveL 1o x[j] mpog tTa de&L& *)
sum := sum + A[i,j]*xvalue;
END ;
x[i]:=(B[i]-sum) /A[i,1i]; (* Ymoldoyile. tnv Tipf yLa to x[i] *)
pipechan[i+1] :=x[1i]; (*TtéAveLr 1o x[i] mpog tTa defLa *)
END;
BEGIN (* Kupiwg mpédypoppa *)
(* Apxlxomoinon twv mMLVAK@V A Kal B *)
FORALL i:=1 TO n DO (* Anpioupyia diLepyaoLdv dLacwAfvewong *)

PipeProcess (i) ;

END.
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AOVIKNEDImonie
OUYXVEUDN

> Emkoivwvia mvakwv kata ¢aceic (Phased-
Array communications)

= KaOe diepyaaia ETTIKOIVWVEI UE TTOAAEC
OlOPOPETIKEC DlEpYaaiec. H aslpa Toug Trailel
KaBopIOTIKO POAO.

> KaOe diepyaaia £xel 10 OIKO TNC TTIVAKA
KAVAAIwV

= AiTovikn) AigTa, TOTTIKO YEYIOTO, TOTTIKO EAAYIOTO
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AIOVIKTNoIN S SV I0NIKO
IEVIOT0

BAuara duadikng d1aoTraong:

=

2€ KGOBe dlepyaaia Tou TTpWTOU pIoOU TN AioTag avaTiBeTal wg
oUVTPOPOC Wia dlEpyaaia TTou BpiokeTal aTnV idla OXeTIKA BEan TOU
OeUTEPOU HIoOU TNG AioTag. Autd amAd anuaivel 0Tl o€ KABe
dlepyaaia i Tou TTPWTOU MIoOU NS AiaTag avartiBerar n diepyaaia i+n/2
TTOU QVNAKel aTo OEUTEPO MIOO TNG AioTa.

KdaBe Ceuydpi d1Epyaaiv-OUVTPOPWY GUYKPIVEI TIC TIEC TNG AioTag
TToU NG £xel avatedei. Av 10 aToIxeio TnE diEpyaaiac ammod 10 TTPWTO
MI00 TNC AioTac €ival HEYOAUTEPO ATTO TO OTOIXEIO TNG OIEPYATIAC TOU
OeUTEPOU HIoOU TNG AiaTag, TOTE 01 dlEpyaadieg avTaAAdaaouy Ta
OTOIXEIO TOUG VW O€ avTiBeTn TEpiTITWOT dEV GUUBAivE KAUIA
EVEPVEID.
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ILOTTES TS AUHOIKNC AUIonnons

= KaBe gToixgio Tou TTpWTOU PIGOU TNC AioTag
gival YIKpOTEPO ATTO KABE aTOIXEIO TOU OEUTEPOU
MIO0U TNC AigTaL.

= KaBéva amo 1a 0Uo pioa TnS AiaTag gival Ao
LOVQ TOUC MIa OITOVIKA AioTO PE HAKOC N/2.
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| m'liounu IENDIMOINATOVIKN
NoIus

(* O apLOpd¢c avayvapiong tng diepyaciag eivat 1o myid ¥*)
FOR j:=d-1 DOWNTO 0 DO BEGIN (* Xprjon tou j bit tou myid ¥*)

1 KabopLopdg tng dLepyaciag-ouvipdpPou VI LOTPEPOVIAG TO J
bit tou myid;

" AIOCTOAR OAVTLYPAPOU TOU otolxeiliou tn¢ dLepyaciag mpog 1n
dLepyacia—-oUvIpoPpo;

= [lapadaPy aviiypoapou Tou ctolxeiou tng diLepyaciog-
ouvTpoPpou;

IF (to j bit tou myid)=0 THEN

KpAtnoe 1o pLKpOTEpo and ta duo otolxeia
ELSE

KpAtnoe 10 peyoAvtepo and ta duo otoLlxeia;
END;
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