AporBaiog Atonielopog

YTIOYPIEIO EONIKHE MAIAEIAL KA OPHEKEYMATON
EINIKH YOHPELIA AIAXEIPIZHE EnEAE ™ E n n n

}-\ _ H ATAETA STHN KOPY®H
EANANA EYPONAIKH ENOZH ERE Enixeipno1ako Npdéypappa
ESdos IYTXPHMATOAOTHIH 3 @ EknaiSeuong ka1 APX1KAG

Avdrreuéh maveov. Avdmeuéh yia Slovg. EYPH"MKU KOINONIKO TAMEIO EnayyeApatikng Kataptiong
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Aadyypovo Xvotnpa Atxporgalopevng Mynung

O,
/

% To ohOTNUX TEPIEYEL N SIEEYXGIES Py, . ., Poy ¥t M xTXYWENTES Ry, ..y R,

* Ko0e SLleQYaolal LOVTEAOTIOLELTAL (G L Y OVY] HXTHOTROEWY (Y WIS Opws inbuf xot
outbuf mivaxeq).

* Kale natoywonte éyet dva Omo mov xabopiler 10 GHVOAO TwV TLUGY TOL UTOEOLY
vae amobnuevtoLy oTov nataywEeNTY, rabwg xat T0 GOVOAO TWV ASLTOLEYLWY TOUL
ULTTOQOLY VO EXTEAECTOLY XTOUINA GE XVTOV.
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Aadyypovo Xvatnpa Axporgalopevns Mynung

ITooaderypo

Katoywonmg avayvwong-eyyoapns (read-write register) R pe anépoteg ttpeg

20OVOAO TIP®V

N (to obvoro OAWV TV axeQalwy)

Asttovgyieg

+ read(R): emiotpepet ™y tpéyovonx Tty tou R (ywoelg va mporaiéoet udmota petaBoin
oe aUTY))

* write(R, v): eyyodypet v otov R nan emotpéwer ack
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Aadyypovo Xvatnpa Atxporgalopevns Mynung
KaxOoMrec Kataotdostg

C = (Qus-++> Go1s Los + - -5 L 1)> OTOUL:

" q; elvoil 1 XATAOTRGY] TS P;, UL

" 1, elvon 1 L Tow xatoywEeN Ry = 1 C mepreyet non T TLES TwY %oTay w1 TwY

I'syovota
Y7rapyovy novo vToAOYIoTIHA YeYOVOT. 2 nabe LTOAOYLOTINO YEYOVOC:

* p emkeyet (BaolOpEVY] OTNY TEEYOLOX UATAOTAGY| TNG) YLK TOEOCTEAXCY] EVUY XTO
TOLG NATAYWENTES, €0Tw TOV R

% 1 p extedel v xaxboptoudvy Aettovpyia otov R
% 7 notdotaon e p petafaiietar obppwva pe 1 ovvaptnorn petafaong e H

uetaBoon yivetor A Bavoviag vToYn TNV TEEYOLOX UATACTACY] TNG P KAL TNV TUUN
TIOL ETULOTOAPNHUE ATO TNV AELTOLEYLX TOL EYPAOUOGTNUE 0TOV R
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Acodyypovo  Xidommpo  Awporgalopevng  Mwnpng —  Metoa
ITolvmAoxoTnTOG

Xweuey] IToAvhoxotnTa (VT Yot TOATIAOHOTY T ETUHOVWVING)

Meyebog notvng pvnung mouv YECLUOTOLELTHL Y& TNV ETLAVGY| EVOG TEOBANUATOG

Xoovixy ITolmhoxotnta

Aev eyet vonpal Tv copPaivel 0Ty €YOLUE AVTAYWVIOUO OTNV TEOCPBROY| WLAUG KOG
UETHBANTNG (MOl ATALTELTAL CLYYQOVIGIOG); = cvppopnon! Znpovtnod Hepa oto omolo
yIveToL EQELVX oM peQA!

2uvnbowg, petpape Tov aEpo Twv Bnudtwy. Evolxpepopaote yix 1o av o aplBpog twy
Bpotwy elvat TEMEQATUEVOC, U1)-TIEMEQACUEVOS 7] POUYIUEVOC.
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To ITpoBinpa tov ApotBaiov Amoxieiopon

To 7wEoBMpo poviehomotel TOV  OLUUOLQACHUO  EVOG  HOVAOMOD,  UN-
TEOENYWETTXOL TOEOL KETAEL N Y1 oTwY. O TOPOC UTOEEL Vor ivart: \

% 0 UTLTWTHC
% ydmota &Y cuoxeu| e€680v
% Lo Baom Sedopdvey N wdmorx Soun SeSoudvey

& odNnote anoutel anOXASLOTINY TEOGRAGY TEOKELUEVOL VAL Elvat eyyLNUEVO
Ot 10 anotereopa O elval cwotod
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To ITpoBinpa tov ApotBaiov Amoxieiopon

Tpnpatoe Koduo

£ O yoNoTNC TOL TNV TEEYOLOU YOOVIXY GTLYWY

noooRBalvel Tov TOOO [OXETXL OTO MOLOLLO
e e e

TN TOVL.
% X07)0TeC TOL TNV TEEYOLOA YOOVIXT OTIYUT Sev

EVOLOUPEQOVTAL VO YONOLLOTOL|OOLY TOV TOQO
Bolonovtal 6T0 PN-#QIGLO TUMUK TOUG.

+ X07NoTeq TOL VBLPEQOVTAL VX YONOLUOTOAGOLY TOV TOEO &l TEOGTadolY Vo
ATOUTNOOLY TEOGRKGY o8 ALTOV BELOAOVTAL GTO TUNKX ELGOGOL TOUG.

# Tehog, yoNote mov poMG Tekelwoay ™ YoNon Tov THEOL BELoKOVIXL GTO TP
e£000V ToLC (EnTEAOLY UATAAANAES evépyeteg Yo var emttpédouy ae alleg depyaoileg
VO Y OYOLLOTIOLY|COLY TOV TOQO).
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AXyoptBpor Tov emAdovy 10 TEOBAN YA Tov ApotBaiov ATToxAelopoL
ApotBaiog ATtoxhelopog

2e nabe nabohnn notdotaoy onoldNTOTE EXTEAEONG, TO TOAD (o Otepyaoio Boloretol
OTO %QIOLLO TN TG

Amoguyn Adie€obov

Av oe namnota naboiun nutaotaoy (omolnodNmoTE exTEAEONG VOGS aiyoplbuou mou
eTUADEL TO TTEORBANMA) piar Stepyocio Boloretal 0TO TUNKA ELGOO0L TNG TOTE LTAQYEL
nabony nuTAoTHGY) 08 EMOUEVO OYUELO TNG EUTEAEGNC OTNV OTOlX xATOLA dleyxoia (7]

[0l 7] GAAY]) Bolonetal 0To KPIOLLO TUNUA TG,
Amoguyn Iagatetapevng Xtegnong

Av oe nanoto xobolnn notdotacy (onolwadNnnote entéheonq) o depyoatio Bplonetot
OTO TUNUX €L0000L TNG TOTE LTAEYEL UAHOMKY UATAOTACY] OE ETMOUEVO CNUELO TG
EXTEAEOYC OTYV OTIOLA 7] LOLXL L TY] OleEYXOLA BPLOAETAL GTO UQLOLLO TUNIA TNG.

[lotwa wiwotnra aro g 000 TEASLTAIES Evat Lo (YT
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AXyoptBpor Tov emAdovy 10 TEOBAN YA Tov ApotBaiov ATToxAelopoL

YnoOsostg

# O petafintéc (SropotpalOueves 1 1)) TOL TEOGTEAAIVOVTAL GTO TUNLE ELGOSOL 7

010 TN €€000L OEV TPOOTEAXDVOVTAL OE UAVEVX XTTO T XAAX OVO TUYUXTA.

+ Kavévac enefepynotng Sev pével 10 %xolotho TUNa yio TevTa.

Emtoenteg Exteleostg

To tunpo e£0S0L TEETEL Vo ATOTEAELTOL ATIO TEMEQATIUEVO aRtOUO BNpdtwy.
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ApoiBaiog Anoxdetopog yonorpomoiwvtog Read-Write Kataywonteg

Kdoix Anotedéopata
AlyoptBpor

1.'"Evag adyopipoc apotfaiov anorhelopob yloo 0 OlEQYROLES TOL EYYLATHL ATTOPLYN
TOEATETAUEVNG OTERNONG Ut Yonotponotel O(n) RW sotarywenTeg wn-nenepaopevng
YW THOTNTOG.

2. Evag adyoptbpog apotBaion amoxletophod ylo N SlEQYACIEG TOL EYYLATHL XTOPLYN
TUQATETAUEVYG OTEENOMG not yenotponotel O(n) RW natoywonteg menepaopevng
Y WENTUOTN TG,

Agvntina Amoteréopota

1. Kdbe alyoptbupog apotBatov anouletopod yoetaletoar n RW nataywpnteg avelaptnta
oo to peyebog Toug.
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O AMyopiOpog Bakery

for each 1, 0 <1 < n-1:
Choosing]i]: eyet Ttun TRUE 600 7 p; npoonabel va emhééer aptBuo
Number[i]: o aptBpog (etortnelo) mov emheyetor and ™V p;

Kodwog yoe v p;, 0 <i < n-1
Apywa, Number|i] = 0, »a

Choosing][i] = FALSE, ytx nabe 1, 0 <1 =< n-1
Tpnpo Etcodov:

Choosing|i] = TRUE;
Number[i] = max{Number[0], ..., Number[n-1]}+1;
Choosing|i] = FALSE;
forj=0ton-1,j #i,do
wait until Choosing[j] == FALSE;
wait until (Number[j] == 0) OR ((Numbert[j], j) > (Number][i], 1)));

<%QLOLLO TUNWOL>;
Tunpa E€66ov: Number[i] = 0;
<PN-%QIOLUO TUNUR>;

[Mavaytwto Datodpov — Kataveunpéva Zvotpoto
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O AMyopiOpog Bakery

Adppor
>e ndbe nabolun rataotaon C onolwcdNnoTe enTEAECC 2 TOL aAyopiOpov, av 1 pt Polonetot

070 nplotpo tupa g now Yoo xabe k # i, Number[k] # 0, tote (Number|k],k) > (Numberl[i],i).

A7d6e1En (a0VTOPY] TIEQLYQAYT])

+ Numberli] > 0

% 1 p, dyet tehetdoet v extéheon g for

# Tlepintwon 1: ) p, BAénet Number[k] ==

# TTepintwon 2: 1 p, Brénet Number[k],k) > (Numberl[i],i)

Ozsworpa
O alyopifpog Bakery nopeyet apotBaio anorietopod.
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O AMyopiOpog Bakery
Amnoyuyn Topatetapevng Xtepnomng
Ozwprnpa: O alyoptbpog Bakery emtuyydver anopuyn and nagatetopevy otépnom.

A7no6eiEn (odvtopm meprypayr): Ac vmobécovpe OTL LIAEYEL TOLAAYLOTOY Wio SleEYaoia TOL
LPLOTATOL TURATETAUEVY] OTEQTOT).

Oleg ot depyaoieg mov embopodv va etoerbovy 610 npiotpo tunpo toug Bo teletwoovy ™y
emAoyN aEtbpov.

‘Eotw ot p; eivaw diepyasio pe 1o pindtepo Levyog (numbetlj],j) mov velotaton noaTeTHUEw
OTEQYON.

Av onoadnrote Sepyaocia py ctoéhbel 0to nplotpo TpUNUX ™S Ketd v j, 10te Number[k] >
Number([j].

Omnowdnnote depyaoio p, pe Number[k] < Number[j] O ctoekbet 610 spioipo tunue g »a
O e€elDet avTOL.

Xween ITolvmthoxotnToL

O optbpog twv Staporpalopevey xataywontwy eivor 2n. Ot n petafAntég Choosing etvor
Svadineg, evw ot Number anobnunedovv un-nenepacuévo apldpo ttpwy.

[Mavayrwtoe Datodpov — Katavepunpéva Xvotpoto 13



'Evag  Alyoptfpog

ApotBaiov Amoxieiopod Y 2 Awepyoosieg 7oL

QM OLLOTIOLEL

TIETIEQUOUEVG Y WONTIXOTYTUG HATAY WENTEG — Mr-cuppeTonn Exdooy

# want[0]: eyyodpetar and ™ Sepyaocia 0wt StaBdletar and ™y 1. Agyweh iy 0, tibetar

oy uun 1 av n 0 Beketl va etoehlet oto splotpo Tunpe ™g

* want[1]: coppetou g want[0]

Ko oduag yoe v py:

Tunpa Etgodou:

want[0] = 1;
wait until (want[l] == 0);

<%QIOLUO TUNIO;

Tpnpa EZ0bov:
want[0] = 0;

<[N-%QIOLUO TUNUX>;

Kaoduag yoe v py:

Tunpa Etgddou:
1: want[1] = 0;
wait until (want[0] == 0);
want[1] = 1;
it (want[0] == 1)
goto line 1;
<XQIOLUO TUNIO;
Tpnpo E€obov:
want[1] = 0;

<PN-%QIOLIO TUNUR>;

+ O oAyoplpog
ETMLTUYYAVEL  apotBalo
AXTIOUAELGILO noLL

amoYLYN adte€ooou!
*+ O alyoptpoc evat pn-

OLLUETOHOG:

N Py, ElOEQYETAL OTO
UOLOLO  TUNKA NG
Hovo av 1M p, Oev
eVOLaPEQETAL et
etoelbet!

[Mavaytwto Datodpov — Kataveunpéva Zvotpoto
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'Evag  AlyooiBpog ApotBaiov Amoxdetopod 1y 2 Ategynsieg TOL  YQY|CUAOTOLEL
TIETIEQUOUEVNG Y WONTIHOTYTUG HATAYWENTEG — Loupetony] 'Exdoon

Kabéurag yio ) diegyaato p;:

Tpnpo Etgodou:

1: wantlt] = 0;

2: wait until ((want[1-i] == 0) OR (priority == i));
3: want[t] = 1;

4: if (priority == 1-i) then {

5: it (want[l-1] == 1) then
goto line 1; }
0: else wait until (want[1-1] == 0);

<XQIOLLO TN O]
Tunpa E€660v:
7: priotity = 1-1;

8: want[i] = 0;

<PN-AQIOHUO TUNUR>;
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'Evag  AlyooiBpog ApotBaiov Amoxdetopod 1y 2 Ategynsieg TOL  YQY|CUAOTOLEL
TIETIEQUOUEVYG Y WONTIHOTYTAG HATAYWENTEG — Loupetony] 'Exdoon

Ozworpa

O aiyoptBupog emttuyyavet apotBoio amoxielop.o.

A7nd6eEn (sketch): Iari wyver avroy

* Ag vnobéoovpe, S g pebdSov ™G eg atomo ATAYWYNG, OTL xaL Ol SLO OlEEYAGLEG

Bolorovtat 6T0 nplotpo TuNpa toug Tavtoyeova = want[0] = want[1] = 1.
% Ag vmoOéoovpe, wlog, 6T 1 Tehevtaia eyypawy ™G p, oty want[0] énetan g tekevtaiag
EYYOXYNS TG Py oTo want|1].

% Aopivovpe eptmthoerg (case analysis) xat oe x&0e TEEITTWGY ®ATAANYOLUE GE ATOTO.

[Mavayrwtoe Datodpov — Katavepunpéva Xvotpoto 16



'Evag  AlyooiBpog ApotBaiov Amoxdetopod 1y 2 Ategynsieg TOL  YQY|CUAOTOLEL
TIEMEQUGPUEVY|G Y WONTIXOTYTAG XATXYWONTES — Zuppetowmy] ' Exdoon

Oswonpo Oswonpo

O aAyoptBuog eyyvatat amopuyy adte€odov. | | O axAyopLpog ey YL TOL XTOPLYN

A7d6eEn (sketch)

namola/ec
OLEQYXOLEG EUTEAOLY TO TUNWA ELGOBOL TOUG,
XAAX ML OEV  ELOEQYETAL OTO XPLOLLO

TUNU.

[lepintwon 1: éotw OT or 800 depyuoieg
elvail yloo TAVTH 6TO TUNHX €L0060v. 'Eotw,
wlog, 0Tt priority ==

Ac  vumobéoovpe  OTL  nau

[lepintwon 2: povo po amd TG SleQYAoIES
elvo TUpe  etoodov.  Av  xamota
Stepyaotia Bolonetal 6TO UQIOLUO TUNUA OEV
UTOQEL VO THQXUEIVEL EXEL YLOL TTAVTAL.

o010

[Mavayrwtoe Datodpov — Katavepunpéva Xvotpoto

TUQATETAUEVNG OTEQTOT|G.

A7d6e8n (sketch)

Ac vrobecovpe Ot namota depyaoia m.y., 1 0,
LPLOTATAL THOXTETAUEVY] GTEQNOT).

[lepintwon 1: n Siepyaoia 1 extelel v evioAn
7 wamota oTLYIY] oEYOTEQX. ATO TOTE Mol PETA
Loy Vel Ot priority == 0.

[lepintwon 2: 7 Oepyaocia 1 dev entedel v
evToAy] 7.
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O AMlyopiOpog Tournament yix n Sregyaaisg

1

E/M

A g g & 6 . 7
ANVAN AN
R R B R R R

g b

& O1 Siepyasieg ouvaywvilovtar oe {euydoLa, YOYOLLOTOLOVTAG TO GLUUETOWO aAYOEOUO Yo 2
Slepyaoleg.

# O Siepyaoieg oynuatifovy éva 8évdpo tournament (SnAady dva TAYpeg, Suadd 8évdpo ue
n @UAAX, eva yoo xabe Sepyaoio). Kabe diepyaoio Eentva and #amoto cLY1EXQLUEVO POAAO
(exelvo mOL NG AVAAOYEL) TOL BEVOQOU.

# Ye xdbe eninedo tou Sévdpou, Sbo Siepyasiec ouvaywvilovtar oe xdbe xdUBo. Movo ol
vinnTeg auveytlovy oto emopevo eninedo. O viuntng atov nopfo pila elogpyetal 6To %PLOLUO

TUT L TOV.
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O AMlyopiOpog Tournament yix n Sregyaaisg

procedure Node(v: integer, side: 0..1) {

b

1: want'[1] = O;
2: wait until ((want'[1-1] == 0) OR
(priority” == side));

s want'[1] = 1;

: if (priority” == 1-i) then {

it (want'[1-1]] == 1) then
goto line 1; }

0: else wait until (want’[1-1] == 0);

8:1f (v == 1) then

SLEE S

9:  <xplolo TuNpa>;
10: else Node(\Ifloor v/2 \rfloor, v mod 2)

11: priority” = 1-side;
12: want'[side] = 0;

4+ H oila apBucitar pe 0 1. T aptotepd
modl evog xopBou pe aptbpo v aptbpetton
ue tov oo 2v xor 1o 6ello moudi pe
tov 2v+1

% wantv[0], wantv[1], priorityv: puetaBintég
mov eéyouvv ovoyetioblel pe tov nopfo pe
oo v.

+ O xopfoc i Fewvd extelmviag TV
Node(2k+\Ifloor i/2 \lceil, i mod 2),
omov k = \ceil{logn} -1.

+ O apoBaiog amoxieopoe efaopailetal
amO TO YEYOVOC OTL O OLPHUETOWMOG
aAyotBpog ylo 2 Stepyaoieg Tov eyyLATaL.

& To S0 twoydel o y TV 18O
ATOPLYNG TAOXTETAUEVNG OTEQY|OC.

Xwewn IToAvmhoxotntor: 3n nataywEentég

avaytwta Datobpov — Katavepnpeva Zvotpoto
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O AlyopiBpog Tournament yix n Stegyoaoieg

ITooBoMy| extéheong tov alyopibpov tournament oe xamolo xopfo v: 1 oaxorovbdia
Bnpatov ™G exTEAEONG TOL TEAYHXTOTOLOLVTAL OTO ¥ANong Twv Node(v,0) not

Node(v,1).

Ou deibovpe o1t

e ®abe v, 1 npoBoln nabe entéheong tov devipwod aiyopibuov otov v anoteletl
EXTEAEOT] TOL OLUPETOWOL aAyoplbpov apotBalov amoxlelopnolL Yo 2 SleEyaoleg, ov
Oewonoovpe o1t ndbe Siepyooia mov exterel v Node(v,0) elvar 7 p, uot nabe
Sepyaota mov exteAel v Node(v,1) sivar 1 p;.

[Mavayrwtoe Datodpov — Katavepunpéva Xvotpoto 20



O AlyopiBpog Tournament yix n Stegyooieg
ITio popuoMoTind:

Eotw ot a = C; ¢, C; 9, C, ... elvot ploe EXTEAEOT] TO
adyoptfpou tournament.

Eotw ot a" etvar 1 anolovbia naxbolneg nataotaoetg no
YEYOVOTX TIOV EVOUAAACGOVTAL:

Dyn, D, n, D, ...
7oL 0PICETUL EMAYWYIUX WG EENG:

Baon Enoyoyne: D, eivar n apytun nobolun notdotoon
TOL CLULUETOMOL aAyoElBoL 2 Sepyactwy

Ernoyoywn Ynobeon: BEotw ot 1 a” eyet optotel peyot xot
™y naboiun nataotaoy D, ;.

Enoywymo Biua: 'Eotw on ¢, = k eivou 10 i-0016 yeyovog
™e a mov amoteAel BNua ette ™ Node(v,0) 71 g
Node(v,1) (eotw, wlog, g Node(v,0)).

Eotw ot m, = 0 st eotw on D, etvar 1 uoBohun

1

UATAOTACY| OTNY OTOLX LaYLOLY T EENG:

O Ol %XTUOTAOELS TWV KETAPANTWY elvat OEG (e TIG
XOTOOTAOELG TWV HETABANTWY TOL xOPBoL v oty €

0 1 ®XTACTAUCY TNG Py Elvat 7] L0l pe exeivy) oty Dy,

0 1 %XTACTACY TNG Py ELVAL 7] IO E TNV AATAOTACY)
me p. oy C extdg and 1o o to id exel
avteataotabel and to 0.

[Tavayiwta Patodpov — Katavepnuéva Zovomnuoto 21



O AlyopiBpog Tournament yix n Stegyooieg
Adppor

I nabe v, m a’ elvor exntéleor] 0L  CULUUETELXOD
adyoptbpou yi 2 Stepyaoted.
A7dbetén

Ot nwdwneg ™¢ Node(v,1) xat tov ovppetowmod akyoptbuov yio
2 dlepyaoleg etvat tdLot.

Apxel va amodeiéovpe OTL LOVO pioe Slepyaoior EXTEAEL EVTOAEG
™¢ Node(v,1) oe nabe onpeio g entéheons. To amodenvdovpe
UE ETAYWYY OTO ETLNESO TOL V, EENLVOVTOG XTTO T PUAAL.

Bdon Enaywyne: Ioydet e€ nataonsung.

Enaywywmn  Yrnobeon: Ocswpovpe onolodnnote eowieQO
noufo touv devdpou nat vobéTovpe OTL O LGYVLEIOUOG LOYLEL YL
TOLG ®OWULOVE TLdLd TOV.

Enoayoywmo Bruo: Anod/pe tov toyuplopd yio tov v.

" Av o Sepyaotoe extehel evioreg .., ™S Node(v,0),
Boloxetar 670 MElOO TUNUA Yoo TOV ®OpBo mov elvot 10
XELOTEQO TALdL TOU V.

" ATO emoywywy vnobeon nat wpod 0 GLUUETEINOG AAYOELOILOGC
Yl 2 OleQyaoleg eyyuaTal aphotBolo ATOUAEIGUO, GLVETAYETL

ot povo o Sepyaocta oe nabe yooviun otywy Bploreto
OTO XPLOLLO TV YL TO AQLGTEQO TSl TOU V.

" Avtiotorya eivat to emryetpnpota yoe v Node(v,1).

Ozwonpa: O adyopbpoc Tournament emttuyyaver apotBoio
XTIOXAELOO.
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O AlyopiBpog Tournament yix n Stegyooieg
Adppor

I #aOe v, av 1 a elvot eMTEETTY] EUTEAEOY], TOTE AL 7] A" ELVOL ETUTOETTY] EXTEAEDY).

A7obetén

# Amodenrvbovpe Ot oy 2’ Sev LTREYEL x&TOLL Slepyasia TOL VoL UEVEL GTO KELGLUO
TUTOL YL TV,

& 1 amOOELEY] YIVETUL [hE EMAYWYY| OTO ETMUTESO TOL V, EEUVWVTAG ATO 1] L.

Oz pa

O alyopbpog Tournament emttuyyavet apotBolo amToxAELGUO.

A7dbetén

# H mpoBoi udOe extéreong ot oile tov 8évSpou elvar emtpenth extéheon ToL
OLULUETOOL aAyoElOpoL Yo 2 Slepyaoted.

* AoL o akyoptbpog auvtog eyyvatot opolBaio amoxAielopd, uol o aAyoolfpog

Tournament eyyvatot apotBolo anoxielopo.

[Mavayrwtoe Datodpov — Katavepunpéva Xvotpoto 23



'Evog yonyopog adyootfuog yio apotfaio anoxietopo

Avryveotng Xoppoonong

Apywa, door = open, race = -1; [— contention detector —J fail
race = id; " l
if (dOO]C —= ClOSCd) then return IOSC; n-processor mutual exclusion
else { | . ]

door = closed; left right

- )
if (race == 1d) then return win; EZ-prnccssor mutual cxclusi(@
b

else return lose;

critical
, section
Oswonpa L

2e nabe emttpenty enteleor) Tov akyopibuov:

1. To oAb po dtepyuoio EMLOTEEPEL WIN ATO TOV AVLYVELTY] CLUPOPT|ON|G.

2. Av o diepyaoior p; EXTENECEL TOV GVLYVELTY] CLLPOENONG WOVY NG, ONAADT| HALE GAAY
Stepyacio Oev Eentva TNV EUTEAECY] TOL AVLYVELTY] CLILPOQETONG TOLY V] P; TEQUXTIOEL T7] OUY] TNG
EXTEAEDY), TOTE 7] P; EMOTEEPEL WIN.
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Kdtw ®Paypo atov AglBpo twv Read/Write Katoywontov

Olot ot alyoptbuor mouv emthbovy T0 TEOPRANUA TOL  AROLBALOL  ATOUAELGUOD
YOMOLLOTIOLWYTOG OVO read/write ®oTorywENTES ATAULTODY N TETOLOVE HATUY WO TEC.

Avto dev ovpPaivet nata Oyl Mrogel va amoderybel 6T T0 TEORANMK dev emADETOL
UE AYOTEQOLG ATO N UATAYWENTEG. ALTO LOYLEL AAOWLY| HOL 0LV

1. amottetton vae toyhovy LOvo ot LBLOTNTEG TOL AUOLBAIOL ATOUAELOUOD KAl TNG ATOPLYNG
xOLe€O00L

2. Ol XATHYWOENTES EXYOLY UN-TIETEQUOIEVO eyebocg.

Xonotpot Oglopot
M naBohun nataotoaon Aeyeton avevspyr av OAeG ot Olepyuoieg Boloroviot oty un-
UOLOLLO TP TOUG.

NAépe o1t o Stepyaoia | xaAvzrer proe hetaBAn™ X oe o uabolnn nataotoor C av 670

nowto Bruo mov Do exteléoet 1§ peta ) C Do yodder ot petafSAn x.
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I'oe xabe k, 0 = k = n, wo nabohun ratactacy eivar k-mpogfdoun oamd *amOld AN
nobohnn natdotaon C av vTaEyel TUNUo extédeons mov va Zextva amd 1 C nor vo
natoaAnyet otr C 10 onoto mepthapPBaver Brpato OVO Twv SLEQYRGLWY Po, - . ., Pk-1.

Eva tunpo entéheong a etvort p-only av povo 1 dtepyacio p extelel fripata oto a. To a elvaut
S-only (6nov S elvat evae GLVOAO BleEyaOLWY) v OVO Ol SLEQYACIEC TOL AVNUOLY OTO S
EXTEAOLY BT OTO a.

To ypovoouayoauua prog enteleong a eivot 1 axohovbio amd Selnteg SlepyaoLwy TOL EXTEAOLY
Brnpato oy a (e T OELEd TOL ToL BNUATH AVTX CLVAVTWVIXL OTNV Q).

‘Eva yoovoduaypappa xaxboptlet po anorovbio yeyovotwv. Mo uabolnn nateotoor C no
evoe yoovoorayoapua o nxbopilovy pe pHovadino TEOTO eV TUNUX EXTEAECNC TO OTOLO

ovpfoAllovpe pe exec(C,o).
2opPoitlovpe pe mem(C) = (ro, ..., Im-1): OLAVUOUA TLLOV TOV ®XTAYWENTOY 011 C

M nabohnn nataotacn C elvoar zmapduora (similar v indistinguishable) pe po dddn
naboinn nataotaor C wg Tpog namoto obvoro dtepyactwy S av ndbe dtepyxoia Tov S etvat
omyv O xotaotacn ot C xow ) C wow mem(C) = mem(C’). To yeyovdg avtd 1o
ovpfoilcovpe C ~> C.
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ITooyaveig Ioyvotopot
M Otepyooiar TOL EXTEAEITAL LOVY] EENVWVTAG ATTO (L AVEVEQYY] natboMNY naTAoTHON
ELOEQYETAL OTO UQIOLUO TUNPUOX TNG.

Muwx dtepyaoio mTov exteleltan hovn Eentvavtag ano pia xoebohun rataotacy mov etvat
TILOOOLL [ALAG KVEVEQYYG ELOEQYETAL OTO KPLOLLO TUNUAL TG,
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Anppa 1: 'Botw wo xabolnn snatdotaon C mov elvotl TaQOUOWX OGS XVEVEQYTS
nabolnng rataotaong yioo uamotx Sepyacia j. 'Eotw ot a; eivon éva j-only tpnpo
enteAeong mov Eexva ano 11 C 0TO OTOLO 7] | ELOEQYETAL OTO KPIOIUO TUNpa TNG. TOTe,
010 4y, 7] | TEETEL VO EUTEAECEL TOVAGYLOTOVY [LLX WEite EVTIOAY] OE UATOLO NATAYWONTY).

A7nodeién:

C’: 1 tehnn) nobohnn) uatdotaoy) tov a,. Tote:

oy C = (qps -5 Gy -+ o> 91, Mmem(C)) = C = (qg, -+, Q5 -+ g, mem(C))
Av mem(C) = mem(C) = C ~* C, Vk #.

Yrapyet evo TUNUX EXTEAEONG A, (HE YOQOVOOLAYOXUUA S,) Tov Eeumwva ano 11 C 010

omoio 1 Sepyaoia k etoépyetan 6To Mplotwo TuNUa ™. QLotoco, C ~ C.

C”: n tehun nabolnn notdotooy] ™G EXTEAEONS a, * 2,

= AL O P; uou O Py elvaut 6T0 %ELGLUo Tunpa 011 C7. Atorol!!

[Mavayrwtoe Datodpov — Katavepunpéva Xvotpoto 28



Kdtw ®Paypo atov AglBpo twv Read/Write Katoywontov

Single-Writer Read/Write Kataymwontég
Ozwprpa

FEotw ot o A etvon akyopbpog mov emdbel 1o neofBAnua tov apotBaiov ATOUAEIGUOL
yioe n = 2 Sepyaoieg, yonothonotmvtag novo single-writer/ multe-reader xotorywEnteg
avaryvwong/eyyoawne. Tote, o A yoNoLUOTOLEL TOLAAYLOTOY N TETOLOLE HATAY WY TES

I'evixsvpevo Anppo (Anppo 2)

Eotw poe nabohnn snataotaon C mov eivar mapopota piag ovevepyng uobolnng
NATAOTAUOTG Yl namolx Stepyaoia J. Eotw Ot a; etvon éva j-only tunpo extéheong nov
Eenva amd 11 C 0TO OTOLO 7] | ELOERYETAL OTO XPICLUO TUNPa ™S. 10Te, 0T0 4y, 1 |
TIQETEL VO ENTEAECEL TOLAAYLOTOV WL WEItE EVTOAY] OE XATOLO UATAYWQEYTY] TOL OEV
UAADTTETAL ATO Hohiar (AAAY) Otepyaotia otn C.
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Katw ogro: 2 dregyaaieg xat 1 MW satorywentg
Ozwenpa 1

Aev vrapyet ahyoptipog mov v emthbel 1o TEORAN A ToL apoLtBoloy ATOXAELGIOL YLo
OLO OLEQYATLES YONOLUOTOLWVTAG OVO evay otapotpalopevo RW nataywont.

A7dbetEn

Me elg atomo amaywy.
A: adyoptbpog
X: 0 OLLOLOAULOPEVOG UATAY WO TNG TIOL YOY|CLUOTOLEL

Cy: opyiun #oTAoTOO)
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C EC s =
.U aU an dE

Py—only | p—only

processor O processor O is in
COVErs X jts critical section

CU ﬂl Cl

p,—only

processor 1 is in
its critical section

Ci S[,] C,!

C
g > - c-lc,

L S — L

NN

Py—only |p,—only |Py—only

processor 0 _processor 1 1s in both processors are in
covers x its cntical section their critical sections
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Katw ogro: 3 diegyaaieg xot 2 MW notaywomTeg

Ozwenpa 2: Aev vrapyet akyoptbpog mov vo emtddet 10
TEOPANMA  TOL  OUOBAIOL  ATOMAELGHOL Yl TEELS
OLEQYXOLES YONOLUOTOLWVING HOVO OLO OLXLOLEXALOMEVES
RW sotorywpnrec.

Anodetén: Me eig atono amoywyn.
A: adyoptbpog

X,y: OLLOLQOCOUEVOL NXTAY WOV TEG

XTouTnynm

1. Anpovpyodpe oevaplo oto omolo ot Slepyacieg p, not Py
enTEAOLVTOL EYQL TIOL 7] nabe (ot HHADTITEL EVay SLUPOQETINO
natorywont| xat 1 xoebohun natdotaon C mov mpoudmtet
elvar  TeOpoOlx  pe Wl mpooPdaotun  avevepyn uobolnn
NATAOTOOY] Y TNV Py. 277 C st o 600 noUTaYwENTES X Ut
Y XOXADTITOVTOLL.

2. Emtpenovpe om p, va tpeket wovn and m C peyor va
etoelbel oto nplotpo TuNpe.

3. Balovpe 11 p, nal p; Vo uavovv amod éva BNuo wote vo

TavwyEadovy Toug 1ATHYWENTES X %ut V. ALTO UATAOTREPEL
n&Oe 1yvog g enteleons ™G Py.

4. Emitpenovpe oTig py nol Py Vo GLVEYLIOOLY VO UAVOLY BTpocTar
UEYOL Aol ATO ALTEG Vo eloeAbel oTo nploto TUNp.

5. Tote, dbo diepyaoieg Bplorovial TALTOYEOVA OTO ELGLULO
tunpa. Atonolll!
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Katw ogro: 3 diegyaaieg xot 2 MW notaywomTeg

A7nobeiEn (ovveysw): [wg propodue va eavayndoovpe
TIC SLEQYXOLEG Py 1AL Py VX XXADTITOLY TOLG AT WEY|TEG X
nal y eve 1 oltepyaoio p, vopiler ot Bolonovtal 610 pn-

1ELOLUO TN TOUG.

ATdvtron
ds
do
d ) -
b — | L] T
i

l
T—gﬂ.’: Cl' l T 53: :('2'

R—only | R—only | R—only

processor 0 covers some variable

2e 2 amo 1¢ 3 nobolnég unataotaoes S, S, Ss M P
UAADTITEL TOV LOLO NXTAYWOENTY], T.X., TOV X.

S,” = C,, S, not S5’ AVEVEQYES UATAOTACELG

Eoww ot C, =§,, C”=§,,C, =855, C, =55

Av extehécovpe ™V p; povn Eentvoviag and vy S, Ou
eloerbel 670 xplotpo tunua awod S, ~' S,

211V EXTEAECT] AVTN N P; YOAPEL GTOV .
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Katw ogro: 3 diegyaaieg xot 2 MW notaywomTeg

a3
N - P, Cov ers X
) ) .
al '.:'i
s S, |
¢ - | e
] 1 C;. p isin critical section
P covers y
1
ey e ) o
/ , B —only
e B f
Pl—only 4 g
P, covers y P coversy
RO COVers X P covers x

0
I o, Mf 0
¢’ 2 Cz¢)

Ao ™y C 71 p, UTOEEl Vo eXTEAEOTEL LOVY] HEYOL VX

eloelbel 01O nEIOLO TUNP.

Tote, ot p, not p; entelovy eva Prpo 1 nabe pea nor Ola
T 1YV TG EXTEAEONG TNG P, YAVOVTAL.

Ot py, P; 0N oLVEYELX CLVEYLLOLY MEYEL WLt ATO TIS VO
va etoerbetl oto uplotpo Tunua.
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Katw ogro: I'eviur Ilegintwon

Duony eneEnTHcr] TWV  ATOOEEEwWY TwY OLO  ELOUWY
TEQITTWOEWY TOL HeAeTNONUay Tapanavw.

Ozwenpa 3: Aev vdpyet adydpbpog mov va emthdet 1o
neofipo  tov  apotfaiov amoxAetopobd Yyl n = 2
dtepyaoleg  yonowhomotwvtag  n-1 7 Ayotepoug
Sracpotpalopevoug RW natorywpntég.

A7d6eEn

Cy: apyun nobohun notdotoo)

% urdpyouvy 2 xabolurég xataoctdoes, C nar C”, 1 u&be
utee (n-1)-mpocBaotpn and my C, T.w.:

O ohot ot n-1 dSwpolpaldpevol  1ATUYWENTES
nahOTTOVTOL Ao Ti¢ oepyaoteg 0, ..., n-2 ot C

0 C” elvol ot AVEVEQYY| HATAOTAON
0 C) ol C”.

% undoyet éva (n-1)-only tpux extéheong and m C
OTO OTOlO 7 OlEPYACIN P, ; ELOEQYETAL OTO XPLOLLO

T O

% 070 TP exTeomC oLTO, Pn1 TOETEL VO yoddeL oe
UATIOLO HATAYWENTY] TOL Oev raivmtetor oty C

% 'Ohot ot n-1 xataywoentee naidmtoviar oty C. Atoro.
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Katw ogro: I'eviur Ilegintwon

Anppa 3: Eotw ot vmdpyovy n-1 Sraporpalopevor rataywentec. Eotw ot C eiva
omowdnnote avevepyn uobolnn nataotaon. e xabe k, 1 = k = n, vrapyovv
nabolneg nataotaoeg C noar C”7 1w, oo C) C” eivaw k-mpooBacipeg and 1 C o
LXXVOTIOLOVY TG AnOAOLOES LOLOTNTEG:

* k OLOLPOPETINOL UATAYWOYNTEG UAADTTOVTAL XTLO TIG OLEQYXTLES Py, - - -, Pry 0T C,

+ 1 C” elvat o vevepyy| #oTaoToc?),

= C~C” vl Ohx T j, k = = n-1.

A7nodegn: Me enaywyn oto k.

Bdon Enaywyng: k=1. Extehovpe ™ Sepyaoio p, pOVY HEYQL VoL HXADTTEL XATOLO
NATOY WOY|TT] YL TOWTY] YOO,

C’: n uaxbolny natdotaon nov mponvmer, C7 = C.

Enaywywy Ynobson: Agvrobéocovpe 0Tt 10 Mppae toybet i k, 1 < k < n.
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A7nobetEn Anppatog 3 (ovveysia)

Enaywyo Brpa
Ou deikovpe OTL toydet yro k+1.
+ And emoywywd] vnodeon:

e S;: k-mpooBaotpn and C t.w., ot py ..., Py neAomtovy k  Sropopetinég
UETUBANTES UL S THOOPOLX UE AVEVEQYT] UATAOTACY] VIO T Pyy -5 Prt

% Eotw OT 0L Py, ..., Doy EHTEAOLY &var BAux 7 #dle pio TaveyEXPOvVTag TOLG
NATAYWONTEG TOL UAADTITOLV.

+ 'Eotw 61 ol Pos -5 Prq ovveyilouv peyot va pbdoovy oto un-nptotpo tpnue. Eotw
S,” elvarl 1] AVEVEQYT] HATAOTAGY| TOL TEOUVTITEL.
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Katw ogro: I'eviur Ilegintwon

A7obetEn Tov Anppoatog 3 (ovveysia)

Eyoppolovpe ™y emaywywmn vrnobeon xat my nopoamdve Stadwmoacto Eave xot Eavd,
cuvolxa m = (*')+1 yopéc.

S, ... St xabolneg nataotdoelg otig omoleg k nataywEenTES *XADTTOVTOL

TEETEL Vor LTLAEYOLY 2 *XDOMHUEC UATACTAOELS OTIC OTOIEG Ol Py, ..y Prg UAADTTOLY TO
(0to0 obvoro X k notorywontwy:

C,, C,: ol 60VO AVLTEC UATAOTACELG

C,’, C,: avevepyeg nataotaoelg mov avitotoryovy otug C;, C,

C,~C’nu C,~C,) k<j<n-1

Av exTeAecovpe TV Py povy Eentvaviag ano ™ C,, 1 p, o etoélbet oto nplotpo tunpa.

[Totv ovpBet avto Ba mpemnet va yoadet oe pro petaBin x € X.
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Katw ogro: I'eviur Ilegintwon

Ogtopog C
Extelobpe v p OV HEYQL VO HXADTITEL TOV X

Extelobpe TG py, -, Prq REYOL Vo wOdoovv oe pia uabohnt nateotooy] aviiotorym g
C, 0oL #AADTITOLY OAOLG TOLG UATAYWENTES 0TO X Eava.

C = n nabolnn notaotooyn Tov TEOALTTEL

C’=C,

I'iat! eivar oworn n emhoyr) avtwy twv xalolixav xaraordosawvy

Movo ot dtepyasteg py, - ., Pk EXTEAOLY BYHOTX OTY) EXTEAECT] TTOL UATHONEVAOTYXE.
k+1 petafinteg noakbntovtar ot C

C”: avevepy" 1aTAOTUOT)

C~Cuan C?=C~C,=>C~NC”, Vk+1 <j<n
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Katw ogro: I'sviur Ilepintwon

0,...k=1 cover X

k-reachable from C
0,...k—1 cover k distinct variables
indistinguishable to k,...,n=1 from

some idle configs
eJe . ,
2™ Cg
— —lg
Ci

k-reachable from C

k-reachable from C i .
- . 0,...k cover k+1 distinet variables
0,...K cover k+1 distinct variables  jditinguishable to ke1,...n-1 from

some idle configs
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