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SZEXNNFE CREMEIBIZEPRETHILELXON TSNP RE L XN 58~ 72 KB
REICH LT, Bax REEOT AT ALABRTERINTWVS., EEBIRYERG R EOLF CIXERRET
EBEREB/BDIZLPERINDIY, MEREOHRRLEICLY, GRFICEREMRELB/DIZ LPEE
Lo TETRY, THIY XD L5 MEEAESRDLNLTVS. AFETIX, BEHTLIY
ALDOMEREER EIELIEELZREL, TN 0 2HNICHATLELZ L THEZREERERBREN TV
TY XLASAXBELURRAZRBRE L. b6, EBERHERHICSALTEOHR LR L.
KAEMBETIX, — R, BT AT Y AL CERBICERBEREB2 Z LIIRETHL D, EE
REZERL, ERENTFEORTHME RS RVRRBEHENTIRKRET LI XLABHANVLND
TEREV. BEHT LAY XL TIE, MORE, FHEE, BXT, BT HEEREC XY R
EFEETDIECHREMEERL, BREMRCBZET IO, VIHMBEARLBEEMRE Lok, BE
fRD O B 2 R OFMME R CICESEBRL, BEMLTIZLERVERTZ L THRERZRET
5. TNETIE, BEBEROERBLOCBRFEOBVWREICI VKR BRBRAT LIV ZLBRRREIN
TW5,

REORBRETNTY X LI1E, BT LVIY ALAGABIVOEEZZ2E LIESALEHS. GAT
X, BEOBHEMEREL, MIMOMERIX IS L CHEREZARTIRXEZERMOBLER
TELT 5. MEBMOKBHREREZNBLLLITO D, RBOABEETHRISBETELIN, X T
XREOFMAEANKREEREINDIFREEXEL, RFTNAREECRBIIBEZETEIHATHLLZORMEIT
BT 5 ARENEV. SATIE, WIHMEzAERL-0L, HMEIEVEEMOBIREZBEE T A —F
WCEVBEERENICHFRTDHIZ L TCRITRBERICHRDIZ L ZHERMICERLT I, BRERIZEZET LD
XA EDOELB DR WVEERIEZAVILERS L2, KIRHWRBREEZ LT LLPHRILIITIZ L
D TER.

AR TIX, KAEBEICH L TCEROMERET DI LIIBEEN T WD, BEMRLBEE T
DERBHBOBEHRFTHIRET NIV A LE2NRET D, — RIS, O MEN B BREPETFECHEE
TEHHAIE, BENSLSERTTI2BEREEZRAVDIZEREE LY. LIL, BOFMEREL O
HECREPFELRZVGEEICIE, RIBOBBRBEELIATI DI, BERESEETLEERE
ERAVWDZENEE L. SATIX, 2RI ERETIHMERX, BFEOAFETCRVEBERBRER SN
DHERPBIIAET LIBEDRPEBEATI2DHANONARY. GATIE, BRRICEVBERELSEFT
B0, RBLTEHIEBETNIY AL TIREERE 2 2O ULDMRELRNEZD, R S5 BEERO S
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IZZ LW, 220, ZHRBBEREERTIBERESEETI2RELZERRB L. BRETHEEHRIET
X, MAEBFTRAIN TV EIHEICSATHVWONAEEREZ —RLL, BROEESLESTHRIC
LU TEEREZITY. £, GATAVORARX Z2—®BILL, BE2250B L T—F2RELMFTICR
XEIEIEERELERT D L L bIC, BEM, BEEITORRME, bLIE, FUVFLHERXSE
5.

BETNITY ZALZEBNT, e REBETIEEL MOFMENR < RBITEVEEITIX, &
flins KWV BEESEME R A SN 5 WREMITBRICIE 20, BBEMRIBILTS. £Z T, EERIEOERN
REBEEREOHRIE L TEETI2HANEBREEZIRET 2. BRETIHEANBREE X, B%
PR MRFT B DI, BOFTMEDOKEDRNBWVEEREDBIREREZEL T5 X5 CEHBEEHRE
DBEREEREZHMICEET S LT, BOREBICEC CHEHE RIEERELEISHICERT .
ASA-XIETE, SADPERT VI Y AAT, SADEARNREERIEICMAKBRLEORX EHTY A, &
IRHBIREEEZRA VWS Z L TREER LRI BFD. KX EEAT D Z & THHER TORBRAERE
DOPRE EFHL L bICHEHGHBREEZHANVWSEZ LT, BREBTOBRRDEROENLEFF . RRA
B, MMIER, H#HER, VL —2BR 0BT THEREMREZORLILES. RRAOHEKERB &
OHMERIY, UETIBMEBEROALZBRN T IBZRUEBEEZERL, MBRERCIIEEREIELETS
EEBREZAVWCRBONFEE THRISBEL, BFMBRRECIMED VWIS EETIHMEEICLY
BREEFTHRLILBETS. VL —TR, FJVy¥rBeBt g4 CRERIRXIEDZ LT, RAT
BREMENIORITHL, BEOMORMBERRTHILE2AELTS. ZLORBEPNRISBERTSZ
LT, BEHEBEDEILES.

FEBRTIX, ASA-XBLXURRAZ 2R IEE L UBKRITOEBEBIEYHERFHEICERL, BET LT
ALEWBTHI LT, ABMCEBMREELNDS ZL2HB L. BREFEBLCRERET VI Y X413,
2 2 B O KPR R BRI L TCHRREBELND Z L AH/FINS.
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High-performance heuristic is a class of search method which improves the efficiency of NP-hard
problem solving in many different technical fields such as 2D/3D IC physics design optimization. With the
fast advancement of design optimization, it is increasingly hard to satisfy the high-performance
requirements of computation due to short product life cycle, large design scale and high complexity. In
this research, various techniques including moving method, adaptive selection and similar optimum
search are discussed to improve the performance of existing search methods. Based on the combination of
the techniques, two new heuristic algorithms are proposed as follows. Firstly, a new variation of
simulated annealing named adaptive simulated annealing with crossover (ASA_X) is proposed by
introducing a guide with adaptive probabilities to select diverse moving methods including a special
crossover. Secondly, a novel heuristic named relay-race algorithm (RRA) is proposed to explore similar
local optimal solutions more efficiently by introducing rough moving methods and relay with
sophisticated strategies. RRA includes three stages: rough search, focusing search and relay. Rough
search is designed to get over small hills on the solution space and to approach a local optimal solution as
fast as possible. In rough search, rough moving methods that modify a current solution relatively large
are used. The focusing search is designed to reach the local optimal solution as close as possible. In
focusing search, focusing moving methods that modify a current solution little are used. Relay is one-time
modification which is controlled by a global parameter so that the solution generated is far enough from
the current local optimum to escape from it without loss of search continuity. As typical applications, the
proposed heuristics are used to solve packing and placement problems in 2D/3D IC physical design.
According to the experimental data, the performance is considerably improved. The overall Pareto
improvement of two conflicting objectives is obtained. With regard to the impact, the proposed heuristics

have potential to improve existing search methods for more NP-hard problems.




