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= XTOXOC: OnuIoupyid = [poTaon:
noAusninedwv = AikTua Banyan
HETAYWYEWV MOU OEV = AikTua Shuffle-
napouaialouv exchange
OUYKPOUOEIC OTO = EUKOAN kal
£0WTEPIKO TOug (non OIKOVOMIKN
blocking) uAonoinon

= MikpOTEPOC apIBLOC
OUVOECEWV OE OXEON ME
ETAYW eic Crossbar
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‘L Shuffle exchange AikTuo
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i AvTioTpo@o Shuffle exchange AikTuo
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i Koivec 1010TNTEC dIKTUWV Banyan

= AnotelouvTtal ano log,N Babuideg pe N/k oToIxeia
pueTaywync Tunou k x k ava BaBuida, onou N o apiBuoc
£1I000WV TOU oUCTNNATOC Kal K o apiBuog €1000wv Tou
OTOIXEIOU HETAYWYNC. ZUVOAIKOG apiBuoc enapwv = k2 x
(N/K) x log,N

= 'Exouv Tn duvatotnTa TnG autodpopoAoynonc, AOyw TnG
unapénc piag povadikn O1adpopr nou cuvoeel Pia €i0000
ue pia €€odo

= Eival eukoAa avapabuioiua (scalable), Aoyw Tnc dounc
TOUC, XWPIC TNV avaykn METATPONWV OTN AOYIKN TOUC
(dopun 101aiTepa dladedopuevn ota ouoTnuara VLSI)
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ApopoAoynon o€ 8 x 8 Banyan

i OIKTUO
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EowTepikO unAokapiopa o€ 8 x 8
i Banyan dikTuo
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Ano@uyn ¢paync ECWTEPIKOU
i dlauAou og dikTua Banyan

= [a va ano@euxBei n ppayn EoWTEPIKOU dIAUAOU,
MPEMEI va IKavornoliouvTal ol NapakaTw CUVONKEC:

= Na pnv unapxel avevepyn €i0000¢ HETAEU OUO EVEPYWV

E1I000WV
= O1 dIEUBUVOEIC NPOOPICHOU TWV NAKETWV OTIC £I0000UC Va
BpiokovTal o au&ouaa n ebivouoa oeIpa

= Mia TexviKn Auon €ival n Ta&Ivounon TwV NAKETWV
oUp@wva Pe Tn dietbuvon NPoopIcHoU TOUC, HE
Xpnon €voc dIKTUOU Ta&ivounonc nNpiv TNV €10aywyn
TOouC oTo OiKTUO Banyan

2uoTtiuara Metaywyng MNMakértou
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Ta&vounuevo Banyan AiKTuo
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i AikTua opadiknc Ta&ivounonc

= 'Eva dikTuo Ta&ivounong anoTeAEiTal ano pia ceipa
BaBuidwv ano oToixeia Tagivounonc 2 x 2, ue doun opola e
auTn Twv OIKTUWV Banyan

= Ta&vounon Twv NAKETWV 0 au&ouoa ogipa aTIC €10000UC,
uno TnVv npoUnoBeon OTI o1 dIEUBUVOEIC NPOOPICHOU TWV
NAKETWV OTIC apXIKEC MIOEC E10000UC BpiokovTal o€ auéouad
ocIpd, EVW OTIC UnNoAoineg os poivouaoa.

= Xpnolyornolei pia akoAouBia ano dIKTua OUYXWVEUONC

= AnoteAeital ano 1+2+ log,N = (log,N) (log,N+1)/2
BaBpidec kar ano (Nlog,N) (log,N+1)/4 oToixeia

Ta&ivounong
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Aopn dIKTUOU opadiknC
i Ta&ivounonc
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AleuBeTNON AVTAYWVIOUOU OTIC
£€0d0UC

AAyOpIOUOC TPIWV PACEWV: AUON avTaywviopou oTIC e£000uC
o€ JeTaywyea Banyan
= 17 paon: Kabe gioodoc i oTeAvel unvupa aitnong oTo dikTuo Ta&ivounong
TO 0rnoio anoTeAsiTal povo ano 1o {euyapl nNnyn-npPoopIouoc. To SiKTuo
Ta&ivopuel TIC aITNOEIC o€ AioTa Pe pBivouoa osipa, Baon Tng dieubuvonc
NPOOPIOHOU TOUC
= 27 @paon: O1 OEKTEC AITNOEIC NPOKAAOUV TNV AnocoTOAN UNVUNATOC
eniBeBaiwonc oTIC €10000UC HECW OIKTUOU avaTpopodOTNONC Nou
anoteAeital ano N oTabepec ouvOEDEIC HETAEU TwV €E00WV Kal TWV
avTioToIXxwv €1000wv. Kabe pnvupa eniBeBainwonc NepIEXEl Tov apiOuo
TNC €£10000U NOU €MIAEXONKE

= 3" paon: Kabe eicodoc nou exel eniAexOei, peTadidel TO NAKETO OTNV

. avrioToixn £50d0 HEOowW Tou dIKTUOU Banyan pe Ta§ivounon
i@l EONIKO METZOBIO MOAYTEXNEIO >uoTApaTa Metaywyric Makétou




AAYOPIBLOC TPIWV PACEWV

Ta&vounong Banyan
) T AIKTUO AikTuO
: Ta&ivopnong Banyan
4
Ta&ivounong Banyan
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AAyOpIOuoc Alaxwpiouou
i Auadikwv AlaoTnUATwWV

min(K-1)=p1...Mn

maX(K'l):Ml...MN
MM, =00 A MM, =01 MM =11
min(k)=min(k-1)=H;...H,
max(k)=M,..M_,01...1
TTOKETOU

mln(K)=|J1' ) IJK]'O .0 min(K)=min(x-1) min(K)=1...Mx.1100...0
max( K) = max( K- ]_) =M Loe- MK max(k)=M;...M.1011...1 max(k)=max(k-1)

\ 4 l l \ 4

ATTOOTOAN oTNV £€€000 0 ATTOOTOAN oTNV £€¢0d0 1
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AAyopiBuoc Alaxwpiopou Auadikwv
AlaoTnuaTtwyv (napadesiyua)

0000 - 0000
. | 0001
AiguBuvosig 0001
MpoopicHoU
0011 A-> 0010 0010
0101 0011 \_ 0011
0110 \& //
1001
1010 0100 0100
1100 0101 — o
0110 0110
0111 — 0111
1000 | 1000
1001 | 1001
1010 N 1010
1011 1011
1101 - 1101
1110 >< - 1110
1111 ] e — - 1111
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AAyopiBuoc Alaxwpiopou Auadikwv
AlaoTnuaTtwyv (napadesiyua)

0011 —> 0011

min=0011
max=0011 0101 ———> 0101
0011 min=0101
' 0101 max=0101
AieuBuvoelg 0110
Mpoopiopou min=0011 0101
0011 max=0110 0110 0110 ——> 0110
0101 min=0101 min=0110
0110 max=0110 _
1001 max=0110
1010
1100
1001 —> 1001
min=0011 1001 min=1001
max=1100 1001 1010 max=1001
1100 max=1010 010
min=1001 _10110010
max=1100 min=
min=1100
max=1100
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AikTuo Banyan KaBoAiknc
i Eknopnnc Xwpic OUYKPOUCDEIC

= Aev napouolalel CUYKPOUOEIC OTAV Ol EVEPYEC
€i0000I X4,...X, Kal Ta avTioToixa ouvoAa e€0dou
Y4,...Y, IKAVOMNOIOUV Ta NapakaTw:

= MovoTtovikoTnTa(monotonicity):
Y,<Y,<..<Y, QY >Y, > >Y,

= 2UYKEVTPWON (concentration): Kabe eicodoc
LeTa&u OUOo evepywv €1000wWV €ival Kal auTn

EVEPYN
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AikTuo Banyan KaBoAiknc
Eknounnc xwpic ouykpouaEIC
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