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[Ipobnema pasmeLleHuns

A bad placement A good placement
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Knaccndpumkaumsa anroputMoB
pasMeLleHNns

ANropuUTMbl pasMeLLeHNS
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[IMCKpeTHble MeToabl pa3MeLleHUd

= QOpMYyNMpoOBKa 3a4a4u
= ObpaTHoe pa3melleHune
= MeToa BeTBEN U rpaHuL
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MeToa 06paTHOro pasMeLleHus

= Knaccudukaums B3ammoaenctemm Mexxay 61okamm
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MeToa 06paTHOro pasMeLleHus

= MaTpuua paccTosiHUM:

o o o o o
0 1 2 3 410
1 0 1 2 3|7 - CyMMbl D+
D={2 1 0 1 2|6 /zgggf“m
3 21 0 1|7
4 3 2 1 010
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MeToa 06paTHOro pasMeLleHus

Ariroputm
1. Ynopsgountb ET no ybbiBaHMIo
2. Ynopsgouutb DT no ybbiBaHMto

3. Pa3MectuTb anemMeHT 7 Ha No3unumio C
UHOEKCOM /.
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MeToa BETBEW U rpaHuL

KoHdurypaunoHHoe npoCcTpaHCTBO 3a4a4u
MWUHUMK3ALMN BNSIeTCs ApeBoBuaHbIM (tree-structured) ecnm
MOXXHO onpeaenuTb Aepeso T, C BeplinHaMn zZ KOTOPOro
aCCOLIMMPYIOTCS MOAMHOXECTBA KOHMUIypauumn S,, Takue, 4To:

Ecnn r — KopeHb, TO S, COAEPXXUT ONTMMANbHOE peLLEHNE

Ecnn z — BHYTpeHHSAS BepwnHa T u z1,...,zK — novepHue
BEPLUMHbI Z, TO U S,;= S,

Ecnn z — BepwnHa T, TO CyLLECTBYET HMXHSAS rpaHuua L,<c(s)
ana vsesS,

Ecnu z — BepwunHa T, TO CyLLECTBYET BEPXHAS rpaHMLA Takas,
410 U,=00 nn U,=c(s,), ecnn z — nuct, 1o L< U,
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MeToa BETBEW U rpaHuL
(Nnpogo/mKkeHne)

begin
U « oo, CurrentBest « &, Bctasutb (r,L,) B D
repeatsblaenutb cneayowmn (z,L,) n3 D
| « o0
for 2’ poyepHen BepLUVHbI Z do
Bbluncnntb L, and U,
ifU,<u then
CurrentBest «s,, U « U,
yaanutb Bce (z",L,-) Takue, uto L,>u n3 D
ifL,<u then
BcTasuTb (Z',L,) B D
| <~ min(l,L,)
unti/D =&
end

[IpoBepennoe
IPOCTPAHCTBO

AXTUBHBIE
BEPIIHUHBI

He 6ynet npoBepsThes
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HenpepbiBHbIE METOAbI pa3MeLLleHNd

= QOpMYyNMpoOBKa 3a4a4u
= MeToabl NNaHUPOBKK
= CMNoBble anropuTMsbI
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[ MNbOTUHHBIE AaNropUTMbI [1Y-2

1. OnpeneneHve pasMepoB Mons Ans pasMelleHns 6/10KOB:

Lx = Ly = \/ZS|

2. CobCTBEHHO pa3MeLleHune:

X1
S;=x4l, X
S,=(L-xy)L,
L=L
0<x;<L, r
Y
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HernnbOTUHHbLIE anropuTMbl [1Y-5

S1=XY4 X1 X, Ly
S;=(LX%2)Y-
S3=(Lex)(Ly-Y2) Vi
S4=x1(Ly-Y1) Y,
Ss=(XX1)(Y27Y1)
L.=L Ly

0<x;< X,< L, Y

0<y;< Y,< L,
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CnnoBou anroputM pasMeLLeHUS]

= Knaccudukaums B3ammoaenctemm Mexxay 61okamm
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Cunosoun anroput™. Naes — cynepno3uuus cun.

L

cynepnos3muund
cun

N
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CnnoBou anropuTtM pasMeLLeHUS]

= BbluncneHme paclumpeHHoOU MaTpuLbl CBA3EN

min(p;),1# )
0,i= |

Pia(a,0) = — =1 _
2 0.00 0.75
p,(a,b,c) = = +C1 :%+%=o.75 0.75 0.00
e E=|050 0.25
1 1 1 1.08 0.33
Po(a,€,d,b) =—+ e =133 |128 053
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0.50
0.25
0.00
0.50
0.70

1.08
0.33
0.50
0.00
0.20

1.28
0.53
0.70
0.20
0.00
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CnnoBou anroputM pasMeLLeHUS]

= BbluncneHne MaTpuubl OTHOLIEHMN MeXay 6/10KaMu

E = nzl_n i_;;,;e” C0.00 014 -011 047 067
0.14 000 -0.36 -0.28 -0.08
R=|-011 -036 000 -011 0.09
047 -028 -011 000 -041
0,i=] 067 -008 009 -041 0.00

eij—E,i;tj

Kputepumn cunbHon cBsasHoCcTU: £3<O
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CnnoBou anroputM pasMeLLeHUS]

= BbluncneHme cmn NpuTsSXXeHns n oTTankuBaHUs Mexay
6nokamu

B 0,0<r<a

s {k(r—a),r > a

—k(r—a)0<r<a
F‘:{ ( ),0<r<

0,r>a

MaTteMaTudeckme moaenm n metoabl cmHtesa CbUC

20



Simulated Annealing (MogennpoBaHue
OTXXUra)

e JTO UTEPALIMOHHbBIN anropuTM.

e B oTnnume oT XKaaHbIX anroputMoB, SA MOXeT
NPUHMUMATb B Ka4eCTBe KaHAMAaTa peLleHue C
XyALUMM 3HAYEHUEM LieneBon MYHKLINN.
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MoaennpoBaHue omkura

CTOMMOCTb

HadanbHoe pelleHue

JloKanbHbI MUHUMYM

[[NobanbHbIN MUHUMYM

[IpOCTPaHCTBO peLLeEHNN



MoaennpoBaHue omkura

Generate an initial solution S;,;, and evaluate its cost.
Generate a new solution S,,.,, by performing a random walk

S,.,, 1S accepted or rejected based on the temperature 7
— Higher 7 means a higher probability to accept S,.,, if COST(S,.,,) > COST( S,

— T slowly decreases to form the final solution

Boltzmann acceptance criterion, where ris a random number [0,1)
COST(Sinit ) ~COST(Spew)
e T > T
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MoaennpoBaHMe OTXXUra,
[OMNOSIHEeHnEe
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MaTeMaTnyeckme BOnpoChkl MPOEKTUPOBaHNS
TOMOJIOrMN UHTErPanbHbIX CXEM
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CoBpeMeHHOoe cocTosiHue npobnemol

= Knaccnpukaums anropmtmMoB
= [1Ipnmepsl
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= [lnxoTtoMmnyeckme — Capo

= Jarrod A. Roy, David A. Papa, Saurabh N. Adya, Hayward H. Chan, Aaron
N. Ng, James F. Lu, Igor L. Markov “Capo: Robust and scalable open-

source min-cut floorplacer”, ISPD’05, 2005, p.224-226

capo,adaptec? HPUWL= 3,9%5e+07
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= MoaenmpoBaHusa oTXunra — Dragon

=« Taraneh Taghavi, Xiaojian Yang, Bo-Kyung Choi “"Dragon2005:
large-scale mixed-size placement tool”, ISPD'05, 2005, p.245-247

dragoh, adaptec? HPWL= 9, 4Be+07
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Dragon pa3paboTaH B ceBepo-3anaaHoM yHusepcutete (Northwestern
University) n goctyneH B IHTepHeTe

Dragon ncnosnb3yeT peKypCcMBHOE AeNeHNne
Ha YeTbIpe YacT C MUHUMalbHbIM
pa3buneHuneM (recursive min-cut
quadrisection), n 3aTeM, ANs AeTaNIbHOro
pa3MeLLiEHNS UCNONb3yeTcs
MOAENMPOBAHME OTXKUra.

[lepBaga cTagmMa aHanornyHa anroputmy
ncnonb3yemomy B Capo: Ha nepBon cTaguu
CxeMa U nsowaab Kpuctasnna pas3bumsatoTcs
Ha YeTblpe YacTu, Kaxxaasa U3 KoTopbIX
NOTOM TaKxXe pa3buBaeTcs Ha YeThIpe
4yacTu, U T.A4. 4O TeX Nop, NoKa ans
MOMTy4YEHHbIX MasblX YacTeN HeNb3s byaer
peLnTb 3a4a4y TOYHO

¥

Puc. : PexypcuBHoe pa3dneHne ¢ MUHMMAJIbHBIM

nepeceyenuem (Dragon)
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mPL5

= Tony Chan, Jason Cong, Kenton Sze “Multilevel generalized force-
directed method for circuit placement”, ISPD'05, 2005, p.185-192

mpl ,adaptec? HPWL= 3,759e+07
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[lporpaMmma pa3MelleHnsa — mPLS ncnonb3yeTt noaxoa
MHOrOypOBHEBOW ONTMMM3ALINN

Moo aHaA cxema PeweHWe 2a0a4 M
\DE'I:E,EI,HHEHHE / AeTanuaama
MpoMeHyTOUHEIM YPOEEHD MpoMeyToUHbBIM YPOEEHD
\nﬁbEﬂ,HHEHHE / AeTanmKaanmMa
Mo MexyTOUHbIKM YPOEEHD Mpo MmexyTo4HbIKM YPpOEEHD

\ /

MpyBoe pasmeleHMe,
PELEHWEM MHOTD MEPHO A
CMCTE MBI YPAEHEHMA
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