13. PacnpeaeneHue
N Ha3Ha4vYeHue
perncTpoB



13.1 lNMocmaHoeka 3adayu

13.1.1 Mopenb namMsaTn

O

B npomexXyTo4HOM npeacrasneHnn ¢ KaXkgon nepemMeHHou
CBA3bIBAETCS A4enka NnamMaTty Anga XxpaHeHns ee 3Ha4YeHuu.

OTa Avelika HasbIBalOTCA AOCMPAKMHOU, TaK KaK C Hel

CBSI3bIBAETCS CUMBOIUUECKUL adpec, KOTOPbIN MOXET YKasbiBaTb
Ha PErncTpbl, CTEK, Ky4dy, CTaTUYECKY0 NamMsTh,

MpUYeM KaXaoMy Krnaccy namsitv COOTBETCTByeT 6E€CKOHEYHO MHOrO
CMMBOJTMYECKMX apECOB

B KOMMUITATOPAax 4acTto UCNOSb3yeTCA MOOeElb NaMATHU

«PEe2UCmp — pecucmp.
B aTOM Mogenv KOMNUMATOp CTapaeTcs pacrnonoXuTb BCe AaHHble

Ha CUMBONIUYUECKUX pe2ucmpax (AN ncesiopecucmpax).

B oTnuyne ot dunan4ecknx permctpoB, YNCNO KOTOPbIX HEBEMWKO,
NCeBAOPErncTPoB OECKOHEYHO MHOIO.

[pwn pacnpeneneHnn NnamaTn YacTb NCeBOOPErMcTpoB NpUaeTCs
0TOOpa3snTb He Ha PerucTpbl, a B NamaTb.



13.1 llocmaHoeka 3aday4yu
13.1.2 PacnpepeneHne n HaaHa4YeHue PerucTpoB

O Pacnpeoenenue pecucmpos

oTobpaxaeT HeorpaHMYEHHOE MHOXXECTBO MMEH (MCeBOOPErnCcTPOB)
Ha KOHEYHOE MHOXECTBO (PU3NYECKNX PETNCTPOB LIeNeBOn MaLUUHbI,

J10 NP-nonHasa 3agaya
O Hasnauenue pecucmpos

oTobpaXkaeT MHOXECTBO pacnpeaerneHHbIX UMEH PermcTpoB Ha
donsnyeckune permcTpbl LeneBoro npoueccopa. [ns peweHnsa aTou

337341 N3BECTHO HECKOJTbKO anropuTMOB NOAUHOMUATbHOU
CIIOHCHOCMU.

O Bo Bpems HasHa4YeHUs1 permcTpoB nNpeanonaraeTcs, 4Yto
pacnpeneneHme perncTpoB yxe 6610 BbINOMHEHO, TaK YTO Npu
reHepauum Kaxkgon KomaHabl Tpebyetca He bornee N perncTpos
(N — Yncno Pm3anvecKknx perncTpos).



13.2 JlokanbHoOe pacnpedesieHUe pe2ucmpos

13.2.1 TllocTtaHOBKa 3agauu

O MpUMeHeHNs PErmcTpoB:
o Ha peructpbl nomellaoTcs onepaHabl U pe3ynbraThbl
onepauum

(Npw BbINOMHEHUN ornepaumn Heobxoanumo, YTobbl ee
ornepaHabl HAXOOUIUCL Ha perncTpax, pesynsrar
nosly4aeTcs Ha perucrpe).

O Pernctpbl — BpeMeHHble NnepeMeHHble
(Ha perncTpbl NOMeLLLATCA MPOMEXYTOYHbIE pe3yrnbTaTbhl Npu
BbIYMCIEHNN BblpaXXEHNN
ecrnv yaaeTcs, Ha HUX pa3MeLlarTcs BCe NepeMeHHbIE,
MCNosib3yroLmnecs B npeaesriax Tofbko 0gHOro 6a3oBoro

6rioka).

@ Pernctpbl UICNOMb3yOTCA ANA XPaHeHUs rmodanbHbIX
3Ha4YeHuN.

@ Pernctpbl UCMosnb3yoTcsa Ans NoMoLwm B yripaBneHum

NaMsATbI0 BPEMEHM BbIMOSTHEHNS (HanpuMep Ans ynpasieHus
CTEKOM BPEMEHMU BbIMNOSTHEHUSA, BKNOYAs Noa4EPKKY
yKasaTensi cteka).



13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.1 TllocTtaHOBKa 3agauu

O

PaccMmoTpum anroputm, pacnpeaenarowmnm ToNbKO Te PerucTpsl,
KOTOpble NpeaHa3HadYeHbl ans onepaHgoB 1 BPEMEHHbIX
nepeMeHHbIX

(ocTanbHbIE PErMNCTPLI 3ape3epBMpOBaHhbI).

[MpeanonoXxeHus:

@ BasoBbI BrOK yXXe oNTUMU3NPOBaH (BCE «JTULLHME»
BblYMCIIEHNA yOaneH:b!).

@ [na kaxgon onepaunn OP CywecTByeT KoMaHaa Buaa

OP reg, reg, reg

(onepaHabl U pe3ynsTaT — Ha perncrpax)
@ B Habop komaHg BXOAAT KOMaHAbl:

LD reg, mem (3arpy3ka u3 namatv Ha perncrtp)
ST mem, reqg (coxpaHeHue 3Ha4YeHWUsA perucTpa)

Heobxognmo, 4Tobbl reHepaTop Koga MMHUMU3UPOBan KOMMYECTBO
onepaumn LD n ST B uenesom koae



13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.2 [OeckpunTopbl peructpoB N NepeMeHHbIX

9 Heckpunmop DR[r] pecucmpa r ykasbiaert, sHaueHue Kakoil

NepeMeHHON COAEPXKUTCA Ha perncTpe I (Ha KaxaomM pernctpe MoryT
XPaHUTBbCS 3HAYEHUS OQHOIO UM HECKONBKUX UMEH)

O Heckpunmop DA[a] nepemennoti a ykassisaet agpec Tekylero
3Ha4YeHns a. DTO MOXKET ObITb PerucTp, agpec NamATH, ykasaTenb
cTeka

O MycTb onpenenexa ¢yuxyus getReg (1), umerowas goctyn ko Bcem

OEeCKpUNTopam PermcTpoB U agpecos, a Takke K opyrmm aTpnoytam
0OBbEKTOB, XpaHALLMMCS B Tabnuue cMMBOJSIOB,
KOTOpasi Ha3Ha4YaeT perncTpbl 4ns onepaHaoB U pesyrnbraTa

komaHgbl |.

O dyHkuma getReg (1) nossonser HazHauaThb pervcTpbl BO Bpemst
BbIOOpa KomaHg



13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.3 BblIbop KOMaHA AnAa 6a3oBoro 6noka

O BbiGop KOMaH AN BbIMUCIUTENBHOW TPEeXanpeCcHON MHCTPYKLUM

X < 0P, ¥, Z

1. C nomotipbio dpyHkummn getReg() suiGupatotca perncTpsi
R RyuR, anaXx, ynz.

2. Ecrn DR[R,] # y (v He naxoputes va R)), reHepupyetcs
KOMaHaa LD Ry A
rae y' = DA[Y] (vectononoxerne y B navsitn).

3. Ecnv DRIR,] # z, a DA[z] = 7', reHepupyeTcsa komaHga
ID R, z'.

4, [eHepupyeTca komaHga OP R, Ry ; R,



13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.3 BblIbop KOMaHA AnAa 6a3oBoro 6noka

O

Bbi6op koMaHOb! A5 MHCTPYKLMM KOMMPOBaHUA X =V

dyHkums getReg() sceraa BbiGpaeT 4ns X v )y oOHU 1 Te Xe
perncTpbl.

Ecrmn DR[R,] # y, renepupyetca komanga LD R, y'.

Ecrin DR[R,] = y, Hnuero He renepupyetcs

Bo Bcex cryuasx obHosnsetca DR[R,]: x craHosuTcs ogHum 13

3Ha4YeHUN, HaxoOadawWwmxcs Ha Ry.

[eHepaumsa KOMaHAbl 3aMOMUHAHUA 3HAYEeHUIN NePEMEHHBIX,
OCTaloLLMXCH XMBbIMW NOCNE Bbixoda 13 broka.

Ecnv nepemeHHas X xuBa Ha Bbixoae 13 6roka,
n ecnu B KoHLe 6rnoka okasbiBaeTcs, Yto DA[X] = R (a He X),
TpebyeTca reHepauns komaHael ST x, R.



13.2 JlokanbHoOe pacrnpedesieHue peaucmpos
13.2.3 Bbibop KkoMaHA AnAa 6a3oBoro 6noka

O MNpasuna o6HoBneHns DR n DA nocne reHepauum komaHabl
® Ona komangbl LD R, x:

¢ namensiem DR[R]: B R xpanutca tonbko X;
¢ namensiem DA[X], no6asnss ccbinky Ha R
& Ona komanabl ST x, R
¢ nameHsiem DA[X], no6aensia ccbinky Ha X
\ fins komangs: ADD R, , R , R;:
¢ namensiem DR[R, |: B R, xpaHuTcsa X;
¢ namensiem DA[X]: X — Tonbko Ha R,
¢ yoansiem R, n3 DA Bcex nepemeHHbIx, KpOMe X.
& Ons komaHabl X =
¢ ecnm DA[y] # R, no6aensem komangy LD R, y;
¢ namensem DA[X] Tak, 4Tobbl OH yKasbiBan ToMbKo

Ha Ry



13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.4 TMpumep
[eHepauusa koga anst 6asoBoro 6noka:

1
2
3
4
5

Ana vHeTpykumm 1 €

¢
¢
¢

t

QS a

TTTT1

=, ay b

1 @51 © £ u, v-— BpeMeHHble NepeMeHHbIe,
+, t, u nokanbHble Ans 6roka,

d a, b, ¢, d — nepemeHHble, XnBble
+, v, u npw BbIxoae u3 broka.

a — b HeobxoguMmo creHepupoBaTb TPU KOMaHAbI:

3arpyska peructpa R,
3arpyska peructpa R,
BbluMTaHWe (pesynesrat Ha pernctpe R,

R, R, R, a b c d t u \'4
a b C d
LD RI1, getReg() Bbigaet Ry ansa R,
R, R, R, a b c d t u v
a a, R, b c d




13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.4 pumep

[eHepauma koga ans 6asosoro bnoka:
1 t«<« -, a, b

2 u¢« -, a, c t,u,v — BPEMEHHbIE NEPEMEHHbIE,
3 v+, t, u nokanbHble anga 6noka,
4 a <« d a, b, ¢, d — nepemeHHbIe, XXnBbie Npun
5 d<« +, v, u BbIXo4e 13 bnoka.
Ona nHetpykummn 1. £ = a — b Heobxogmmo creHepupoBaTb TPU KOMaHAbI:
¢ 3arpyska peructpa R,
¢ 3arpyska peructpa R,
¢ BbluMTaHWe (pesynesrat Ha pernctpe R,
R, R, R, a b c d t u v
a a b c d
LD R1, a
ID R2, b getReg() Bolgaet R, ans Ry,
R, R, R, a b c d t u v

a b a, Ri|b, R, o] d




13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.4 TMpumep
[eHepauma koga ans 6asosoro bnoka:

1 t«<« -, a, b

2 u<«< -, a, c t,u, v — BPEMEHHblE NEPEMEHHbIE,
3 v+, t, u nokanbHble anga 6noka,

4 a <« d a, b, ¢, d — nepemeHHbIe, XXnBbie Npun
S5 d<« +, v, u BbIXo4e 13 broka.

Onsa nHetpykummn 1. £ = a — b Heobxoaumo creHepupoBaTb TPU KOMaHAbI:

¢
¢
¢

3arpyska peructpa R,
3arpyska peructpa R,

BbluMTaHue (pesynbraT Ha perncrpe R)

R, R, R, a b c d t
a b a, Ri|b, R, c d
ID R1, a
ID R2, b
SUB R2, Rl, R2 getReg() soigaet R, ans R,
R, R, R, a b C d t
a t a b c d R,




13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.4 TMpumep
[eHepauma koga ans 6asosoro bnoka:

1
2
3
4
5

t «< -, a,
u <« -, a,
v <« +, t,
a < d

d « +, v,

Ona HCTpykunmn 2: u

a — Cc HeobxooMmo creHepupoBaTb ABE KOMaHAb!:

b
o]
u

u

t,u, v

— BPEMEHHbIE NMEPEMEHHbIE,

nokanbHble ansa onoka,
a, b, ¢, d — nepemMeHHbIe, X1Bble NMpu

BbIxoae 13 bnoka.

¢ 3arpyska peructpa R,
¢ BbliyMTaHWe (pesynsraT Ha perncTtp R)
R, R, R, a b o] d t u
a t a b o] d 5
LD R3, o]
SUB R , Rl, R2 getReg() eblaaet
RyoanaR.nR ana R,
1 R, R, a b o] d t u
u t c a b c, R; d R, R,

U noMeLllaeTcd Ha Rl’ TaK KaK 3Ha4YeHune a, paHee pacriojiaraBieecsqd Ha Rl’ bonbLue

BHYTpU BI10Ka He UCMonb3yeTcs




13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.4 TMpumep
[eHepauma koga ans 6asosoro bnoka:

1 t«<« -, a, b
<~ -, a, ¢ — BPEMEHHbIE NePeMEHHbIE,
<~ +, t, u nokanbHble ansa onoka,
<~ d a, b, ¢, d — nepemMeHHbIe, X1Bbl€ MNMpU

«~ +, v, u BbIxoae 13 bnoka.

t,u, v

Ul WN
(O T S =

NS NHCTPYKLUMM KOMMPOBaHUsA 4: a = d HeobXxoOuMO CreHepupoBaTb OOHY

KomaHay:
¢ 3arpyska perucrtpa R,
R, R, R, a d t u v
u t v a d o R, R,
LD R2, getReg() BbipaeT R, ans Ry
R, R, R, a d t u v
u a, d v a d, R, R, R,

B peructpe R, Tenepb xpaHatca n d, u a.




13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.4 TMpumep
[eHepauma koga ans 6asosoro bnoka:

1 t«<« -, a, b

2 u<«< -, a, c t,u, v — BPEMEHHblE NEPEMEHHbIE,
3 v+, t, u nokanbHble ansa onoka,

4 a <« d a, b, ¢, d — nepemeHHbIe, XXnBbie Npun
S5 d<« +, v, u BbIXo4e 13 broka.

Ona vHetpykuun 5:d = v + u HeobxoaMMO CreHepupoBaTb OAHY KOMaHAY:

¢ CrnoxeHue, pesynsrat Ha perncTp Ry
R, R, R, a b d t u v
u a, d v a b d, R, R, R,
ADD R1, R3, R1 getReg() Bbligaet R, ana Ry
R, R, R, a b d t u v
d a v 2 b R, R,

[locne aTon komaHabl
¢ d xpaHuTca Tonbko Ha R,, HO He B Avelike namATn ansa d.

¢ a XpaHUTCA TOJIbKO Ha RZ’ HO HE B si4enKe namsaTn ang a.



13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.4 TMpumep

[eHepauma koga ans 6asosoro bnoka:
1 t«<« -, a, b

2 u<«< -, a, c t,u, v — BPEMEHHblE NEPEMEHHbIE,
3 v+, t, u nokanbHble anga 6noka,

4 a <« d a, b, ¢, d — nepemeHHbIe, XXnBbie Npun
5 de&e +, v, u BbIxoae 13 bnoka.

B 3akntouyeHne Heobxogmmo COXPaHUTb XMBblE€ MNepemMeHHbIE a U d, 3Ha4yeHusd
KOTOPbIX €CTb TOJIbKO Ha perncrtpax

R, R, R, a b o] d t u v

d a v R, b c R, R,

ST a, R2
ST d, R1




13.2 JlokanbHoOe pacrnpedesieHue peaucmpos

13.2.4 TMpumep

[eHepauunsa koga anst 6a3oBoro

bnoka:
l1 t«< -, a, b
2 u<«< -, a, ¢
3 v+, t, u
4 a « d
5 d&« 4+, v, u
CreHepupoBaHHbLIN KoA:
LD Rl, a
LD R2, b
SUB R2, R1,
LD R3, c
SUB R1l, R1,
ADD R3, R2,
LD R2, d
ADD R1l, R3,
ST a, R2
ST d, Rl

t, u M v — BpeMeHHble NepeMeHHbIe,

nokanbHble Anga bnoka,
a, b, ¢ u d — nepemMeHHble, XnBble MpU

BbIxoae 13 6noka.

R2

R3
R1

R1

Kog cooepxut
4 komaHabl LD
2 KOMaHabl ST

Bce 3T KomaHabl CBA3aHbI C
MHoxecTtBamu In(B) n Out(B)
NepPEMEHHLIX XXUBbIX

npu Bxoae B 6rnok B u

Npu BbIXO4E U3 Hero

6 komaHa 13 10 cBsidaHbl C
obpalleHnaMU K NamMaTn



13.2 JlokanbHOe pacrnpedesieHue peaucmpoes
13.2.5 Peanusauus dpyHkumum getReg

R, R, R, a b c d t u v
d a v a, R, b o] d, R, R,
i i i i
o o o
f

[eHepauns KomaHabl 4na UHCTpyKumm |
X < Oop, Y, z

& BbIOOP perncTpoB Ans onepaHaoB y U z
& BbIOOp perucTpa ans pesynbraTta x

BoiGop pervctpa R, ans oneparaa y

(pernctp R, 4nsa onepaHaa z BbibMpaeTcs aHanorn4Ho) .

¢ Ecrnin DA[Y] ccbinaetca Ha pervctp R, 1o nonaraem R, = R

¢ Ecriv DA[Y] He comepxuT ccbinok Ha perncTpsl, HO
nmeetca pernctp R, ana kotoporo D[R] He copgepxuT
CCbINIOK HM Ha OHY NepeMeHHYIo, TO nonaraem Ry =R



13.2 JlokanbHOe pacrnpedesieHue peaucmpoes
13.2.5 Peanusauus dpyHkumum getReg

O BeiGop peructpa R, ans onepaqga y

o

Ecrniv DA[Y] He comepxuT ccbinok Ha perucTpbl 1 He
nmeeTcsa HK oaHoro perucTtpa R, ans kotoporo DR[R] He
COOEPXXMUT CChIMNOK HM Ha OfHY NepeMeHHyto, To R MmoxHo
MCNOSf1Ib30BaThb B KAa4YecTBe Ry, eCcnu ang Kaxgow nepemMeHHom

V, cebinka Ha kotopyto cogepxuntea DR[R], BbinonHsietcs ogHo
N3 crieayroLmx yCnoBun:

¢ DA|V] conepxuT ccbinky He Tonbko Ha R, Ho 1 Ha agpec V,

¢ V npeacTtasnser cobo NepeMeHHYI0 X, BbIYNCIIAEMYIO
komaHaon |, n x He sBnaeTca ogHOBPEMEHHO OOHUM U3
onepaHaos komaHabl |,

¢ nepemeHHad V nocrne komaHabl | GonbLue He NCMNOJ1b3YyETCA.
Ecnu H1 ogHa u3 nepevYncrieHHbIX BblLLE Cl/ITyaLI,I/II7I HE UMEET

MecTa, TO npexae Yyem ucnosnb3osaTtb R B kauectBe R,

HeoGXoaMMO BbINOMHUTL COPOC pecucmpa, T.e. KOMaHay
ST v, R



13.2 JlokanbHOe pacrnpedesieHue peaucmpoes
13.2.5 Peanusauus dpyHkumum getReg

O BbiGop peructpa R, ans pesynsrara x
¢ Ecnu DR[R] ccbinaetca Tonbko Ha x, To nonaraem R, = R
37O MOXHO Aenartb Aaxe Toraa, Korga X ABMAeTcs OAHUM U3

Y VNU Z, TaK Kak B 04HOU MaLLUMHHOW KOMaHAe gonycKaeTca
coBnageHne OByX PerncTpos.

¢ Ecrn y He ncnonbayetcs nocne komanasl | n ecrim DR[R|]
CCblnaeTes TorbKo Ha Y, TO R, MoxeT ucnonb3osartses
B ponu R,.

@ Ecnu Z He ncnonbayetcs nocne komaHasl | n ecnun DR[R,]
CCbINaeTcsl TONbKO Ha Z, To R, MoxeT ncnonb3oBatscs
B ponu R,.

O [eHepauumsa KoMaHg ans UHeTpykuum |

X <Yy

CHauana Bbibupaetcs Ry, kak u ans onepaHaa NHCTPYKLmK
X ¢ op, Y, Z,nocneverononaraetcs R, =R,



13.2 JlokanbHoOe pacripedesieHUe peaucmpos

13.2.6 OrpaHuyeHus

O B npumepe Ha pucyHke He3aBMCMMOE Ha3Ha4YeHNe PErmcTpoB B
6a30BbIX Onokax NPUBENO K TOMY, YTO ANl OAHOW N TON Xe
NnepeMeHHON X B KaxxaoM Orioke MCnornb3ytoTCs pasHble PErncTpbl

O Ecnu 661 getReg 6noka B, 3Hana, uto B 6noke B, 3HauyeHune x 6bino
nony4yeHo Ha R7, To Bbigenuna 6bl Ana x pernctp R7, yto

No3BONMINO Bbl CKNIOYUTL KOMaHAY 3arpy3ku Ha pernctp B 6noke B

O Hanuuue 6nokos B, n B, ewwe 6onblue ycnoxHsieT npobnemy, Tak kak
BO3HMKAIOT pa3nuyHble TpeboBaHNs Ha pasHbIX NyTsX

B, B,
ST x, R7 ST x, R3

B3 \:\84

LD R2, x LD R4, x




13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.1 UHTepBanbl XXNU3HU

O

[

O VWO JdoyUrd WDN RF O

Hnmepesanom orcusnu (MK) 3HaueHns W nepemMeHHON V Ha3biBaeTCs
MHOXECTBO KOMaHz, NporpaMmmbl, HA4YMHasi C KOMaH4bl, B KOTOPOW

nepemMeHHasa V onpegendercda co 3Had4eHnem W, n KoH4yas nocrieaHen

KOMaHOOoW, B KOTOPOW rnepemMeHHasa V Ncnonb3yeTcs ¢ 3TUM
3Ha4YeHneM.

LD RO R, 0,10]
LD R1 RO (0) R, 1,6]
LD R2 2 R, 6,7]
LD R3 RO (@x) R, 7,8]
LD R4 RO (@y) R, 8,9]
LD R5 RO (@z) R, 9,10]
MUL R1 R1 R2 R, 2,6]
MUL R1 R1 R3 R, 3,7]
MUL R1 R1 R4 R, 4,8]
MUL R1 R1 R5 Re 5,9]
ST v RO (0)




13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.2 [locTpoOeHne nHTepBanoB XXU3HU

O

NMNocTpoeHne MHOXeCTB NnepeMeHHbIX, XXMBbIX Ha BbiXxoae u3
Ka)Xxgoro o6noka. 3T1o 3agadya aHanmsa notoka gaHHbiX. MeTtogom
nTepaumn peLuaeTcs cuctema ypaBHEHNN

LiveOut[B]= Y (use, u(LiveOut[S]-VarKill,)) (1)

seSucc(B)

rae LiveOut(B) — mHoxecTBO nepemMeHHbIX, X1BbIX Ha Bbixoae 13 B,
Liveln(B) — mHoXecTBO nepemeHHbIx, MBbIX Ha Bxozae B B,

use(B) — mHoxecTBO nepemeHHbIx Grioka B, koTopble ncnonbaytores
B B no nx nepeonpenenexus B B,

VarKillg — mHoxecTBO nepemenHbIx Grioka B, koTopbie

nepeonpeaenstotcsa B B (oHo o6osHavanocs kak defy).
PewwunBs metogom utepaummn cuctemy (1),

nonyuum LiveOut(B) ans scex B.



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos
13.3.2 NocTpoeHne nHTepBanoB XU3HU

O

UccnepnoBaHMe OTHOLWWEHUMN MeXAY pa3nnyHbIMU onpeaeneHnsasMu
N UCNONb30BaHUAMMU. HYy>XHO MOCTPOUTbL MHOXECTBA BCEX
onpegeneHnn, AOCTUratoLLnx 0gHOro N TOro Xe UCnosib30BaHus

(UD-yenouxu), n Bcex ncnonb3oBaHUMn, KOTOPbIe JOCTUrAOTCA OAHUM
n Tem xe onpenenexHnem (DU-yenouxu).

Takoe noctpoeHune ynobHo nposoauTb B SSA-dpopme, Tak Kak B Hen
KaxKdoe UMms onpenensaercs ToNbKo OAuH pas,
KaXK[oe UCMornb3oBaHUe cebinaeTcsa Ha eqUHCTBEHHOE UMS,

a obbeanHeHne nMmeH obecneyvmsaeTcs C NOMOLLbIO (P-PYHKLMN.

Onsa nporpammbl B SSA-dbopme Tpebyemas rpynnuposka MMeH
gocTuraeTcs 3a oguH NPOCMOTP.

AnroputMm o6beanHEHNS UMEH aHanU3npyeT Kaxayro (O-OyHKLUUIO U
CTPOUT 0ObeANHEHNE MHOXECTB, CBA3AaHHbIX C KaXXObIM ee
napamMeTpoMm, U1 MHOXeCTBa, CBA3aHHOIO C onpeaendaemomn eto
nepeMeHHon. OTo 0ObeanHEHNE U NPeACTaBNAET MHTEPBAI XU3HW.

NMocne obpaboTku Bcex Q-hpyHKLMU CTPOUTCA OTODpaxeHue
SSA-umeH Ha MMeHa NHTepPBanNoB XU3HM.



13.3 FnobanbHoe pacrnpedesieHUe U Ha3Ha4YeHuUe peaucmpos

13.3.3 lNocTpoeHne nHtepBanoB XnU3Hu. NMpumep

d, <« c,

: LR, = {a;)
: LRy = {bg}
IR, « ... LR.={cy}
LR =
= {dy,d;,dp}
B, B,
LR, « ... LR, « ...
« LR, c
LRy « ... LR; <« LR,

N

/

B,

d, < ¢(dy, d,)
- e ao
- e d2

dparmMeHT Koaa
B SSA-npencraBneHnu

... LR,
. « LRy

ToT ke oparmMeHT, nepenncaHHbIv B

TEPMNHAX NHTEPBAJ1I0B XXN3HU
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13.3.4 OueHKa CTOMMOCTU cOpoca

O CtonmocTb cOpoca cknaabiBaeTcd N3 Criefyowmx Tpex KOMMOHEHT:
% CTOMMOCTb BbI4YUCINEHNS aapecoB npu copoce
% CTOMMOCTb onepauun OoCTyna K naMmdaTu
% OLIEHKa YacCTOTbl BbIMNOMTHEHUS

O [na xpaHeHnsa cOpOLLEHHbIX 3HaYeHUW BO operime npolenypsbl

BblOENSETCA cneunansHas obnacTb.

OTO NO3BOSISIET CBECTU K MUHUMYMY CTOMMOCTb BblYMCIEHUS
agpecoB npu cbpoce, NCKITIYNB UCTMONb30BaHNE KOCBEHHOW
agpecaunn n OononNHUTENbHbIX PEMMCTPOB ANs1 BblYNUCIEHUS
agpeca copacblBaeMOro 3Ha4eHus.

O NHTepBan XXn3Hu, KOTOPbIA COAEPKUT TONMbKO KOMaHAbl 3arpy3ku
PErNCTPA N Er0 COXPAHEHUNSA MOXET UMETb

OMPUUAMEIbHYI0O CHLOUMOCHb COpOca
B Cny4yae, korga obe komaHAbl obpallaroTcs K OQHOMY 1 TOMY XKe

agpecy namMdaTu. Takue cntyaumnm MmorytT BO3HMKHYTb BCliea4cTBUe
NCKIMIOYEHNS N3ObITOYHbBIX BbIYNCIIEHUNA.
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13.3.4 OueHKa CTOMMOCTU cOpoca

O

UTObbl yuMTbIBaTb YaCTOTY BbINONMHEHUS 6a30BbIX 61OKOB B rpade
NoToKa YynpasrieHUs1, Kaxabln 6a30BbIM 6NOK cHabXaeTcs

AHHOmMAayueu, cogepxallen OLeHKY CTOMMOCTU €ro BbINONHEeHUS!
(npodunmnposaHue).
[Ona nony4veHns rpybon oueHKNU CTOMMOCTM YaCcTOTbl BbIMONMHEHUS

Ncnonb3yeTca RPOCmMas I6PUCHIUKA.
aenaeTcsa gonylleHue, Yto Kaxablin uukn soinonHaetca 10 pas; Toraa
CTOMMOCTb KaXX[on 3arpy3kn BHyTPM OOHOIMo LKMKIia OLEHMUBAETCS KakK
10, BHYTpUY rHe3ga 13 aByx umnknos — kak 100 n 1.4.; CTOMMOCTb
kaxkgon BeTBu Henpeackasdyemoro 1 £f-then-else ouennBaercsa

kak 0.5.
Ha npakTuke n3 aTon 3aBpUCTUKN, B YaCTHOCTU, CrieayeT, YTo copoc
BbIrOQHEE BbINOMHATL B O0Nnee BHELWHEM LMKNE.

AHHOTaLUM MOry BbIYUCIIATLCA 3apaHee (1 Toraa notpebyercs
OOMOSTHUTENBLHbLIN NPOCMOTP NporpamMmebl), MO0 BO BpeMS NEPBOro
obpalleHus
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13.3.5 KoH(pnukTHbIe cutyaummn u rpad KOHNUKTOB

O [1pn pacnpeneneHnn perncTpoB MoLENMPYeTCcHa CoCTs3aHue 3a
MECTO Ha perucrpax uenesou MaLlnHbI.
PaccMoTpyM ABa pasnuyHbiX MHTEPBana xwusHu LR; u LR;. Ecnn B
nporpaMmMe CyLeCTBYHOT KOMaHAbl, BO Bpems KOTopbIX U LR;, n LR;
aKTyalnbHbl, TO OHM HE MOTyT 3aHUMaTb O4UH U TOT XXe PerucTp.
B Takom cny4ae roBopsaT, 4To LR; U LR; HaxoasTcst B KOHQMUKTE.

O OnpepeneHue. ViHTepBanbl xu3Hu LR; n LR, HAX005IMCs 8

KOH@IUKMe eCnv OQuH U3 HUX akTyarneH npu onpeaeneHnum gpyroro
N OHM UMEIOT pa3nnyHble 3HaYeHus.

O [pad, y3nbl KOTOPOro COOTBETCTBYIOT OTAENbHbIM MHTEPBaNam
XXU3HW, a Oy COEAUHSIOT MHTepBarbl XXU3HU, HaxoasLunecs B

KOHGNUKTE, HasblBaeTcs epagom kongauxkmos (FK). 1ot rpad
He SIBNSIeTCs HanpaBreHHbIM, TaK Kak OTHOLLEHNE HaXOXOEHNS B
KOH(PNNKTE CUMMETPUYHO.

O Takum obpasom, ecnu aea yana K aBnsoTca cMeXHbIMU
(coeouHeHbI Ayron), To UM OOMKHbI COOTBETCTBOBATL Pa3fnUYHbIE
pPerucTpobl.
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13.3.6 Packpacka rpada

O Packpacka npoussornbHoro rpada G coctonT B MPpUCBOEHUN KaxKaoMy
yany G onpeneneHHoro LuseTta Takum 06pa3oM, YTobbI MoBbLIM ABYM
cmexHbIM y3nam G He 6biny conocTasneHbl 0OAMHAKOBbIE LIBETA.

O Packpacka, ncnonb3ytowias N UBeTOB Ha3blBaeTCs N-packpackou, a
HanMeHbLLee U3 Takux N Ha3biBaeTCa XpoMamudecKum Yucjiom
rpadoa.

Ha pucyHKke BHU3Y XpoMaTU4eCKoe YUCIO fIeBOro rpadga pasHo 2,
a npasoro rpadgpa — 3.

O [Tpobnema HaxoXaeHns XxpoMmaTmdeckoro 4uncna rpada v npobnema

BbIACHEHUs, gonyckaeTt nu rpad N-packpacky NP-nonHsbl.

-
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13.3.7 Packpacka rpacga koHdnukroB

By

LR, « ...

a

NN

LR, « ... LR, « ...
< LR,
LRy « ... LR; « LR,

NS

B,

...« LR,
. « LR,

dparMeHT Koga ¢ UMeHamMun
NHTEPBANOB XWU3HWU

O

Ecnn y uenesoro komnbroTepa n
PErNMCTPOB, TO Npobrnema nx
pacnpeneneHus ans nporpamMvbl
cBOAUTCA K nNpobneme NoCTpoeHUs
n-packpacku 'K

B yacTHOCTW, ANa OaHHOro
npumepa 'K gonyckaet
2-packpacky, crieaoBaTesibHoO,
OOCTaTOYHO 2 PErnMcTpos

LR

LR,

LR,

LR

(e]

[pad KOHMNMKTOB
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13.3.7 Packpacka rpacga koHdnukroB
Ecnu ontummnanpytowlasa goasa komnmnatopa

nepecTaBuna ase nocrnegHue komaHael 6rnoka B,
Torga LR, byaet xwuBbiM npu onpegeneHn LR 4,
n 3HauunT B [ K Heobxoanmo nobasutb Oyry

LR, < ... (LR, LR,) B pesynrate Yero K yxe He byaer

pgonyckatb 2-packpacky, Tak kak (LR_,LRy, 1 LRy

OOMKHbI BbITb pa3HoOro LBeTa)
B, B, Tenepb y

IR, « . LR < pacnpegenutengd

LR, « c PErncTpoB ase

. « LR, IR, - IR, BO3MO>XHOCTMW:

LR, 1: |/|CI'IVOJ'IbBOBaTb
TPETUN PETNCTP
\ / 2: Nepen

B, onpeneneHnem
< IR, = = pernctpa ansa LRy
. « LR, o c | cobpocutb LR, unu

[(bad KOHMNUKTOB LR
dparmMeHT Koga ¢ UMeHaMn NHTEPBAaroB XU3HU pag P b
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13.3.8 lNocTpoeHune rpacpa KOH(pPNUKTOB

O [Nocne nocTpoeHns rnobanbHbIX MHTEPBANOB XU3HN U MHOXECTB
LiveOut ans kaxgoro 6a3o8oro 6510ka MOXHO 3a OfIMH MPOCMOTP
nporpammbl oT EXIt k Entry noctpouts K.

O BHyTpu Kaxkgoro 6a3oBoro brnoka anroputmM nogaepXxnesaet
mHoxecTBo LIVENOW nepemeHHbIX, X1BbIX B TEKYLLEN ToUke Brioka.
Mpu Bxoae B 6nok B nonaratot LiveNow = LiveOut(B).
3aTeM npocmaTtpumBatoT kaxayto komangy bnoka (0p LR,, LRy, LR)

n y3en K, cootBeTcTBytoLWMiA NnepemeHHon LR, onpenensemon B
9TOM KOMaHAe, COeaANHSAIOT AyraMu CO BCeMU y3namu,
COOTBETCTBYHOLMMN nepemeHHbiM n3 LIVENOW (aTo kak pas
nepemMeHHble, X/Bble BO BpeMs onpeaeneHns apyro nepemeHHonm).

O [Ona nosbiweHna adpdpektneHocTu 'K 3agaetcs nesoun (HUXHEN)
NOSI0BUHOW CBOEN MaTPULbl CMEXHOCTH.

O Onepauun konvpoBaHua LR; < LRj He MopoXaarT KOHKYpeHUnmn

mexay LRjuLR;, tak kak atv sHaueHns moryT saHumatb ofuH 1 TOT
Xe perucrp.
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13.3.8 lNocTpoeHune rpacpa KOH(pPNUKTOB

¢ Bornee TO4YHO anropMTM MOXHO BbipasnTb criedyoLwmmM obpasom:
for each LR; do
create a node n; € Nj
for each basic block b dof{
LiveNow = LiveOut (b)
for I, I_,,, .., I; in b do{
| | I, mMeeT BMAO Op, LR,, LR,, LR,
for each LR; € LiveNow({
add (LR_,, LR;) to E
remove LR, from LiveNow
add LR, to LiveNow

add LR, to LiveNow
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13.3.9 CnnsiHne MHTepBanoB XWU3HU

O

Paccmotpum komanay konmposanus LR; = LR;. Ecnn DK LR; v LR;
He HaxodAaTcHa B KOHQIIMKTE (He ABMAITCA CMEeXHbIMK y3riamun [K),

TO KOMaHAy MOXXHO UCKNKOYNTb U BCE CCbISIKN HA LRJ- 3aMEeHUTb
cceinkamm Ha LR;. B peaynsrate VXK LR; v LR; kak 661 consromes.
Crnusnue WX npuHocuT cneayoLmne Bbirogbi:

@ ckniovaeTca komaHga KonmpoBaHusa (Ko CTaHOBUTCS
MEHbLLUE U TEM CaMbIM NoTeHUManbHoO bbiCcTpee)

& CHwuxaeTcs cTeneHb kaxagoro yana (MXK), kotopbin Obin B
koHdpnvkte nubo ¢ LR;, nu6o ¢ LR;.

& MuoxecTtBo VXK cokpalyaetca (B nutepaType npusoguTcs
npumep, Kkorga B pesynerate cnmaHna VXK yoanocbh
ncknounTb ceblwe 30% Bcex NXK).



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.9 CnnsiHne MHTepBanoB XWU3HU

O NMpumep. PaccmoTpum dpparMeHT nporpammui:
ADD LR_, LR,, LR, a
LD LR, LR, b
LD LR_, C
ADD LR, , LR,
ADD LR, , LR,

Otpesku cnpasa o1 koaa otmedaioT VXK LR, LR, LR,

(kpacHbIM MokasaHo onpeaerneHne NepeMeHHon, 3ereHbIM — ee nocreaHee
“CMonb3oBaHue).

HecmoTtpsa Ha 1o, uto VK LR nepecekaetca n ¢ LRy, u c LR, OH He

HaxXoAunTCAd B KOHCbJ'II/IKTe HW C TEM, HN C OPYITUM, TaK KaK NCTOHYHUK U I'IpI/IéMHI/IK
COOTBETCTBYKOLLUNX KOMaH4 KOMNMNMpoBaHUA HE HaxXoOATCA B KOHCbJ'II/IKTe.

LR, n LR_ HaxoaaTcsa B KOHMNUKTE, Tak kak LRy XX1B npu onpegeneHnn LR

XK n3 obeunx onepaumm KonmpoBaHUa ABAAKOTCA KaHAMgaTtaMum Ha CIrnsHUE.
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13.3.9 CnnsiHne MHTepBanoB XWU3HU
O MNocne cnusiHusA LR, U LR, ;

ADD LR, , LR, LR, |[ab

LD LR_, LR, c
ADD LR, LR, LR,
ADD LR,, LR, LR,
O lNocne cnnanua VK LR, n LR, nony4aem HoBbi DK LR _,..
O Tenepb DK LR nonyyaetca ns LR_;, koMaHOoOW KONUPOBaHWS, U

crneposatenbHo LR 1 LR, He HaxogAaTcsA B KOHINUKTE, TaK YTo
cnvaHne LR, n LR, B LR_;, noHnsuno cteneHb LR

Crinanme VXK MoXeT nnm yMmeHbLWUTb CTeneHn CMeXHbIX y3nos (MXK),
NIN OCTaBUTb UX BE3 N3MEHEHUS.

O KomaHaa konvpoBaHua LD LR_, LR_, nosBonseT npogormkutb
npouecc cnuaHuna WK, samenuns LR_, Ha LR_, .
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13.3.10 3BpUCTUKN packpacku rpacpa KOHPNUKTOB

O [Mocne Toro kak 'K nocTpoeH, HeobxoanMmMo peLunTb ABE 3adauu:

@ [Ona noctpoeHHoro 'K HeobxogmMmo HanTm N-packpacky
(N — Yncno perncTpoB LEeneson MaLUnHbI)

@ Heobxognmo paspabotate anroputm 06pabdoTkm cutyauum,
Koraa npu HeobxoaMMOCTM pacKpacKkn oMepeaHoro nHTepeana
Xun3Hu (y3na 'K) BbIACHAETCA, YTO BCe N LUBETOB UCYEpPMaHbI

O MNockonbKy npobnema N-packpacku rpadpa NP-nonHa, npumeHsaioTes
BbICTPbIE 3BPUCTUYECKNE anropuTMbl. [Py 3TOM HET rapaHTum, YTO

N-packpacka 6yaeT nocTpoeHa

O [Tpn ncuyepnaHmmn perncTpoB NPUMEHATCH NNMbo cius, Nbo

pacuienienue WX (yanos K).
B o6ounx cniyvyasax ncxogHoin 'K npeobpasyetcs k HoBomy 'K, KOTOpbIN

MOXET gonyckaTb N-pacKpacky.
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13.3.10 AnirropuTM packpacku rpada KOHNMKTOB

O 1 ¢gha3a. YecmaHoesieHue nopsiOka pacCMOMPEHUSs y3J108
y3nbl N0 oyepean yaanswTca u3 'K n nomewarotrca B CTeK.

¢

¢

¢

Y3en 'K HasbiBaeTcA HeorpaHM4eHHbIM, €Crit ero CTerneHb

< N, U orpaHN4YeHHbIM, ECNN €ro cTeneHb = N,

CHavana B npon3BofibHOM NopaaKke yaansawTcs
HeorpaHu4eHHble y3nbl BMecTe ¢ AyraMmu, CoOeaAnHALWNUMN UX
CO CMEXHbIMU y3namMun, Npm 3TOM CTeNeHb YaCcTU CMEXHbIX
Y3MNOB MOHMXAETCHA, TaK YTO HEKOTOPbIE U3 OrpaHNYEeHHbIX
Y3MnOB Mnocrie yaaneHns MoryT ctatb HeorpaHu4eHHbIMN.
Ecnn nocne yganeHns Bcex HeorpaHM4YeHHbIX y3noB B 'K
BCE ellle OCTalTCH y3Ibl, TO BCE OHM OrpaHnyeHsbl. [1ns
KaXgoro n3 orpaHUYeHHbIX y3noB BbIYUCNSAETCA UX CTENEHDb
(KOSINYECTBO CMEXHbIX Y3I10B).

OrpaHunyeHHble y3nbl yaanswTca U3 rpada v NoMeLLarTca B
CTeK B NOpAaKe BO3pacTaHUs CTEMEHN.

B koHUe a3kl rpad KOHPMKTOB nycT, a Bce ero y3sbl (XK)
HaxoOsaTCs B CTEKe B HEKOTOPOM MOpPSAIKe.



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos
13.3.10 AnroputMm packpacku rpadga KOHNMKTOB

O

2 ¢pa3za. Packpacka y3s10e
pacnpenenutenb BocctaHasnmeaeT [K, Bbibnpasa u3 cteka odepenHom

y3€er | n pacKpalunBasd ero B LiBeT, OT/INYHbIN OT LBETA CMEXHbIX
Y3J10B. Ecnu oka3biBaeTcs, 4TO BCe LiBETA UCMNOSIb30BaHbI, y3€erl I
OCTa€eTCA HepaCKpalLUE€HHbIM.

B koHUe a3kl cTek nycT, a 'K BoccTaHOBMNEH K YacTb €ro y3nos
packpalleHa.
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13.3.10 AnroputMm packpacku rpadga KOHNMKTOB

O

3 ¢pa3a. [lpoeepka Ha OKOH4YaHuUe rpoyecca pacKpacku
Ecnn HepackpalleHHbIX Y3r10B He OCTarioCb, aliropuTM 3aBepLUaeTCs.
Ecnun yacTb y3noB 'K ocTanack HepacKpalleHHON, TO A4 KaXaoro

Takoro ysna nmbo reHepupyroTcs KoMmaHabl copoca (cius), nnbo

NHTepBar XuU3Hu, COOTBETCTBYIOLLNN Y3NY pacujeniiemcs (Ha oBa
nnn donee noanHTepsaros), nocne 4vero 'K nepectpanBaetca ¢
y4eToOM crnnBa n/vnn pasgeneHHbix y3nos. [locne nepectponku 'K
OenaeTcd nepexoq Ha nepsyto ¢oaay.

Knto4yeBbIM MOMEHTOM ABMAeTCS NopsaoK B KOTOPOM y3nbl ['K
NoMeLLakTCs B CTeK.

Hanbonee pacnpocTpaHeHHbIN 3BPUCTUYECKUN  KPUTEPUX CnnBa
y3na — MMHUMYM OTHOLLEHUS

yeHa _copoca

CMeEenensb _ y3jiad
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13.3.11 CTpyKTypa pacnpenenntens peructpoB

OnpeneneHne
XK

Y

[MocTpoeHune
K

BbluncneHue
CTOUMOCTU
cbpoca

Packpacka
'K

Packpacka nonyyeHa

A4

MepecTpoirika
K

\

HasHauyeHune
perncTpos

Hauntn XX Bcex nepemMeHHbIX, nocTpouTtb 'K, BbIMUCNUTE CTOMMOCTb

cbpoca ansa kaxgoro VXK, eeinonHuTe packpacky K. INocne atoro
nmnoo kaxabln MK nonyunt uBeT (NonoXunTensHbIn ncxon), inbo
yacTb VXK ocTaHyTCs HeOKpalLleHHbIMU  (OTpuLaTelibHbIN MCXOA).

BbIMOJSIHAETCS packpacka K.

B cnyyae nonoxumtensHoro ncxoga kaxgomy M>K npuceaneaetcs
domamnyeckmn permcTp.

B cny4yae otpuuarensHoro ncxoga 'K nepectpanBaerca u cHoBa
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13.3.12 lNepecTpounka rpaca KOH(pNUKTOB
O [Mepectponka 'K gocturaetca nommmo cnunsaHusa XK (n. 13.3.9)

C NOMOLLbIO CaUBaHUA NepeMeHHbIX (n. 13.3.13) u
pacuienienus XK (n.13.3.14).
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13.3.13 CnuBaHue nepemMeHHbIX

O Crnusarue BpeMeHHOW nepemMeHHol £ cocTonT B cneayoLlem:

& B «aBTOMaTM4eCKomn» namaTu npouenypb! BblAENUTb AYENKY
ta gna xpaHeHna s3HadyeHun £ (3Ty A4enky HasbiBatoT
«aomy» t);

@ nepen Kaxxnow KomaHgon, ucnonb3ayowen €, BCtaBuTb
komaHgy LD €, ta;

@ nocne Kaxaon KkoMmaHabl, onpegenstoLlen €, BCTaBUTb
komaHgy ST ta, ¢t;

@ NpoCMaTpuBalOT TEKCT MOSTy4EHHOW npoueaypbl C Lenbio

BbISABUTb U yaannTb nuwiHune komanabl LD n ST (uHorga ato
yaaeTcs).
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13.3.13 CnuBaHune nepemMeHHbIX

B, B,|ADD a, b, c
ADD a, b, c UMN d, a
UMN d, a LD £, fa <—
ADD e, 4, £

B, / 53\‘ B, / B\A
MUL £, 2, e

ADD b, 4, e MUL £, 2, e 3

ADD e, e, 1 ST fa, f ADD b, d, e
\ \ ADD e, e, 1
- / \ —
B

4
ADD b, £, c

4
LD £, fa
— | ADD b, £, c
b

a b a
/ Xpomartundeckoe 4ymcro 4
£ \ £ \XpomaTquCKoe 4mcro 3
\ c c
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13.3.14 PacwenneHue MHTepPBanoB XWU3HU

D o1
4

ADD a, m
ADD Db, k,

ADD a, m, 1
ST mem, a
ADD b, k, 4

ADD r, b, m

ADD r, b, m

LD a, mem

ADD a, m, 1

ADD a, m, 1

a U b B KOHQNKUKTE

KoHnnkT mexay
a N b ycTpaHeH

O

Ha nesom pucyHke LR, n LR,
MNOSIHOCTbLIO NepeceKaTcA.
Pacwenuns LR, Ha aBa LR,
yaaeTcsa YCTPaHUTb KOHAQOIUKT.
[Mpn aToM KomaHabl ST u LD
NPUMEHSAKTCA TONbLKO 34€ecChb, a
He nepepg scemMu a.
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13.3.15 lMpumMepbl rmodanbLHOro pacnpeaerieHnsa perncTpos

1) PacnpeneneHue BupTyanbHbIX (CUMBOSIMYECKNX) PETNCTPOB

Bl B1 sl

+ 0 0 WN
0]
w
TTTTT

PQ O QD
ATTT 1T

Q.
()
=
A
()
w

:
/
\
/

B)ib « + b, 1 Bsld « +4d, 1 Bys2 « + s2,1| B3| s3 « + 53,1
d e« * 2, d f <« +a, b s3 « * 2,s3 s6 « + sl1,s2
b < 10 g« +e, g s2 < 10 s5 « + s4,s5

/
.

~. 7

print(b,d,e,g) print(s2,s3,s4,s5)

0o
~
(wy)
o




13.3 NnobanbHoe pacnpedesieHUe U Ha3Ha4YyeHue peaucmpos

[MpMeHNM cnusiHMe MHTepPBanoB K komaHae KonupoBaHusa s4 = sl (B 6noke B1). MNony4nm

OueHnm cTonmocTn cbpoca Ans ocTaBLUMXCA

Bi| s1 =2 CUMBOJITMYECKUX PETUCTPOB s1, s2, s3, s5 1 s6
s2 =3
s3 = ¢ Cumonuy. | CtoumocTb cbpoca
s5 =s3 +1 perncTp B, B, B, B,
s3
sl 2.0
¢ / \ s2 1.0+21.0+2.0+2.0=26.0
Bs2 = s2 +1 Byls3 = s3 + 1 s3 6.0 + 20.0 + 4.0 + 2.0 = 32.0
s3 =2 * s3 s6 = sl + s2 S5 20 +40+20=80
s2 < 10 sb = sl + s5
\ / s6 o0
B, .
print(s2,s3,sl,s5) CtommocTb cbpoca BblumcnsaeTcsa no dopmyne

Spill_cost = Defwt- > 10°®"*)  UseWt. » 107" —CopyWt- > 10°P0m)

defelLR usesLR copyeLR

roe def, use n copy — otaenbHbIE KOMaHAbI onpeaeneHunsi, CNonb30BaHUsS N KonupoBaHus B LR,
a DefWt, UseWt n CopyWt — CTOMMOCTM COOTBETCTBYHOLLNX KOMaHA

[Mpun BbluMCIEHMN cTOMMOCTU cbpoca cuntaetcsa DefWt = UseWt = 2.0, CopyWt = 1.0

CTOMMOCTb S6 = o0, TaK KaK permcTp s6 — He ABMSIETCS XNBbIM



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.15 lMpumepbl rmobanbHOro pacnpeaesrieHNsa perucTpos

2) NocTpoeHune rpada KOHMNINKTOB

(s1, ..., s6 —BUpTYyarnbHble pernctpbl, R1, ..., R5 — pusndeckne perncrpbl)

%

OISO
» NN
/ ‘\‘?&'«9 |

& b
g o
N

Bce cousmnyeckne perncrpol
CUMTalTCA BCerga XuBbiMU

[MycTb YacToTa BbINOMHEHUS
6nokos B,, B, n B, paBHa 1, a
4yacToTa BbINonHeHnsa bnoka B,
paBHa 7/

Kaxxgomy cumBonunyeckomy
perncTpy CooTBEeTCTBYEeT OOMH
NHTEepBarn XU3HW, NMO3TOMY,
Hanpumep, LR, 1 s1 —
CUHOHUMBI

Ha cumBonunyeckux perncrpax
sl, s2, s3, s4 XpaHATCA
3Ha4YeHus1, NO3TOMY pe3yrnbTaTbl
BCEX BbluMcrieHnn B brnokax B, n
B, 6byoem nomewuartb Ha R5



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos
13.3.15 Mpumepbl rnodanbHOro pacnpeneneHnsa perucTpoB

MaTtpuua cMmexHoCTU rpadpa KOHQIMKTOB UMEET BUA

RL R2 R3 R4 R5 sl s2 s3 s4 sb5
R2
R3
R4
R5
sl
S2
s3
s4
S
S6

O O O O O O R kL R, B
OO O O o oo kL Pk~ Bk
O O O O o Ok Bk,
O O O O o o

B O P P P

e

O



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.15 lMpumepbl rmobanbHOro pacnpeaesrieHNsa perucTpos

[Pad KOHINKTOB M ero MaTpuua CMeXHOCTU NpUmMyT BUA
OECEONNE
NN

‘\\‘ R3
R4 ‘\
' @ R5
sl
(=) ;
‘ s3
S6

< ©

Rl R2 R3 R4 R5 sl s2 s3 s5

O O O O O kR Kk k.
O O O O O F Kk k.
O O O O O +F
O O O © o
I N
e



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.15 lMpumepbl rmobanbHOro pacnpeaesrieHNsa perucTpos
[TockonbKy Kaxabi 13 y3roB R1, R2, R3, R4 nMeeT MeHbLUe NATU CMEXHbIX Y3108,

3aTanknBaem ux B cTek (MOpsiAOK NPOM3BONbHbIN) 1 yaansem u3 rpada KOH(MNKTOB.
MonyyaeTtcs rpad), N306pakeHHbIN Ha NPaBOM PUCYHKe

PR SOM
Niy.&

\

(=)

R4
R1
)
Padp KOHQNKTOB OO0 UCKNKOYEHUS [Padp KOHGNKTOB NMocne NCKITIYEeHUd

y3noB R1, R2, R3, R4 y3noB R1, R2, R3, R4

CTekK




13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.15 lMpumepbl rmobanbHOro pacnpeaesrieHNsa perucTpos

Tenepb y3en R5 MMeET MeHbLUE NATU CMEXHbIX Y3I10B; 3aTafnikMuBaemM U ero B CTEK U yaandem um3
rpadba KoHdNMKTOB. NonyyaeTtca rpady, N300paKeHHbIM Ha NPaBOM PUCYHKe

RS
R4
R3
R2
R1

CTekK

['Padd KOHIMKTOB

['pac koHMKTOB nocre UCKIoYeHns yana R5

A0 UCKN4YeHna y3na R5



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.15 lMpumepbl rmobanbHOro pacnpeaesrieHNsa perucTpos

Tenepb Bce ocTaBlUMeCs y3nbl rpada KOHMMKTOB MMEKOT MeHbLLE NATU CMEXHbIX Y3MO0B;
3aTankuBaeM nx (B NPoM3BONIbHOM Mopsiake) B CTEK U yaansiem u3 rpada KoH(mnKToB.

sl
s2
s3
s5
s6
R5
R4
R3
R2

R1

CTeK



13.3 FnobanbHoe pacrnpedesieHUe U Ha3Ha4YyeHuUe peaucmpos

13.3.15 lMpumepbl rmobanbHOro pacnpeaesrieHNsa perucTpos

BbiTankmuBaem perucTpbl U3 cTeka U npucBaMBaem KaxaomMy cBoOOAHbIN LBET (BCEro MMeeTCst
naTb uBetoB). RS umeet 4 cmexHbix y3na: s1(1), s2(2), s3(3) u s6(5). CnegoBatensHo, eMy

MOXHO NpPUCBOUTL LBET 4 (TONbKO OH CBOOOAEH).

Pernctp LiBeT
R3 = 3
s2 s2 2 R2 = ¢
s3 3 R5 = R2 + 1
s3 R4 < R2
s5 4
s5
s6 5 l
s6
R5 4 B,/JR3 =RrR3 + 1 Bs;lr2 = R2 + 1
R5 R4 1 R2 = 2 * R2 Rl = R4 + R3
R3 < 10 R5 = R4 + R5
R3 R2 3 B
R R1 5 *| print (R3,R2,R4,R5)
R1

CTeK



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O [TycTb A4OCTYNHO R perncTtpoB 1 NyCTb COCTaBMNEH CMNUCOK N3 N
NHTEPBASIOB XN3HW. ANropunTM Linear scan gomkeH pacnpenennTb Ha
perncTpbl kKak MoxHo 6onblue X Taknm obpasom, 4ToObl HUKaKUE
nepecekawwmeca XK He Obinn pacnpegeneHsl Ha OAUH U TOT Xe

PErncTp.

O Ecnn n > R n XK nepecekatoTcs B HEKOTOPOU TOYKe, TO MO KpanHeun
Mepe n — R XX gorkHbl ObITb pa3MmelLleHbl B NaMATH.

O KonunyectBo nepecekarowmxcsa VXK nameHsieTcs Tonbko B Ha4yane u B
KOHLe oaHoro u3 XK.

O Bce XX nomewiatotcs B CNMCOK, OTCOPTUPOBAHHBLIN MO BO3PACTAHMUIO

nx Ha4van. Torga anropmTM MOXET ObICTPO NpocMoTpeTh Bce VXK,
nepeckakmas ¢ ogHoro Hadana VX k cnepyrowiemy. Ha kaxgowm wiary
anropuTM nogaepXXmuBaeT CnMcok akTuBHbIX VXK, KoTopble
rnepecekarTcs B JaHHOW TOYKE U YXKe pa3MeLleHbl Ha perncrpax.
OTOT CNUCOK aKTUBHbIX NOAOEPKNBAETCA OTCOPTUPOBAHHBIM MO
BO3pacTaHUo KOHLUOB BxoaALwmx B Hero K.



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O Ha nceBpokone
active « {}
for each live interval i1 B nopsgke
BOBpacTaHMUsI Haudajl
ExpireOldIntervals (i) //oxoxnuanue
CTapsX MHTEPBAJIOB
if length(active) = R then
SpillAtInterval(i) //cime muHTepmBana i
else
register[i] <« permucTp, ynalnsieMeM u3
I1yjla CBOOOIHEIX PermcTpoB
nobaeuTk i B active, oTCOPTHMPOBAaHHBIN
[1I0 BOBpacTaHM KOHLOB MK



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O Ha nceBpokone
ExpireOldIntervals (i)

foreach interval j in active, i1n order of
increasing end point
if endpoint[j] 2 startpoint[i] then
remove j from active
add register[j] to pool of free
registers
return



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O

Ha ncesaookone
SpillAtInterval (i)

spill <« last interval in active

if endpoint[spill] > end point[i] then
register[i] <« register[spill]
location[spill] <« new stack location
remove spill from active
add 1 to active, sorted by increasing

end point
else
location[i] <« new stack location



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O [Tpn obHapyxeHun kaxxgoro HoBoro XX anropntm npocmaTpuBaeT
cnncok active c Hayana oo koHua. Bo Bpemsa npocmoTtpa um3
cnucka yganstoTtcs Bce 3akoHuusLlumnecs XK (XK, kotopble 6onbLue
He nepeceKaloTcs, Tak Kak KOHel, 04HOro U3 HMX paHblue Hayana
OpYyroro) v gernaeTt CoOOTBETCTBYHOLLUA PETNCTP AOCTYMHLIM ANs
pacnpegeneHus.



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O NMpumep. llycTb 4OCTYNHO BCEro ABa perucrtpa rl un r2.

vl v2 v3 v4 v5

(1) vl =10 =~
(2) v2 =20 e
(3) v3 = vl + v2 | --------------------
(4) v4 = v2 + v3 T l --------------
(5) vl = v3 + v4 o | ————————
(6) v = v4 + v1 e [

(7) return (vl + v5)

O NXK obpabaTbiBatoTcs B nopsake vl ,v2,v3,v4,v5.
CHayana cnucok Active nycr.
Ha nepBom Lwware obpabatbiBaetcs VXK v1. Tak kak CNMMCOK Active
NycCT, perncTp rl BblgensieTcs ans vl, n vl 3aHoCUTCs B CNUCOK
Active.




13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O Npumep. llycTb 4OCTYNHO BCero aBa perucrtpa rl un r2.

(1)
(2)
(3)
(4)
(3)
(6)
(7)

vl = 10
v2 = 20
v3 = vl +
vd = v2 +
vl = v3 +
v = v4 +

v2

v4
vl

vl v2 v3 v4 v5

I [

return (vl + v5) e

O NXK obpabaTbiBatoTcs B nopsake vl ,v2,v3,v4,v5.
[Tocne nepBoro wara cnucok Active cogepxut X v1.
Ha BTopom Lware obpabatbiBaeTca XK v2. Tak kak v1 npogorkaer
OCTaBaTbCHA aKTUBHbIM, v1 HE UCKIMOYaEeTCA U3 cnnucka Active, U
ana X v2 BblaensieTcsa eAnHCTBEHHbIN CBOBOAHbLIN PpErncTp r2, a
v2 3aHOCUTCS B CMNUCOK Active.




13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

Npumep. llycTb 4OCTYNHO BCEro ABa perucrtpa rl un r2.

vl v2 v3 v4 v5
ml r2 rl

vl v2 v3 v4 v5

rl r2

Cnomcok Active:vl,v2

war

Cnomcok Active:v2,v3
CiauTo B rnaMsaATE :ml

Ha PUCYHKaX NMOKa3aHO COCTOAHME OO0 U NOCJIe TpeTbero wara.



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O Npumep. lycTb OOCTYNHO BCero ABa perncrtpa rl v r2.
(1) vl = 10 (1) ml = 10
(2) v2 = 20 (2) r2 = 20
(3) v3 = vl + v2 (3) rl = ml + r2
(4) v4 = v2 + v3 (4) r2 = r2 + rl
(5) vl = v3 + v4 (5) ml = rl + r2
(6) v = v4d + vl (6) rl = r2 + ml

(7)

return (vl + v5)

(7)

return (ml + rl)

O [TonyyeHHOe pacnpegeneHne permcTpoB NokasaHo Ha PUCYHKE.
MeTopq packpacku rpada KoHIMKTOB obecneunBaeT ans
PacCMOTPEHHOro Npumepa nyyulee pacnpegeneHne permcTpos.



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O Npumep. lycTb OOCTYNHO BCero ABa perncrtpa rl v r2.
O MeTopq packpackm rpada KoHIMKTOB obecnednBaeT ans
PacCMOTPEHHOro Npumepa nyyulee pacnpegeneHne permcTpos.
(1) vl = 10 (1) r2 = 10
(2) v2 = 20 (2) rl = 20
(3) v3 = vl + v2 (3) r2 =r2 + rl
(4) v4 = v2 + v3 (4) rl = rl + r2
(5) vl = v3 + v4 (5) r2 =r2 + rl
(6) v6 = v4d + vl (6) rl = rl + r2

(7)

return (vl + v5)

(7)

return (r2 + rl)

O Ho meTton packpacku rpada KOHPNKTOB MMEET aCUMMNTOTUYECKYIHO

BpeMeHHYto cnoxHocTb O(n?).

MeTon NMHENHOro CKaHMPOBAHUA peanu3yeT pacnpenereHme
PErMcCTPOB 3a OAMH NPOCMOTP TEKCTA NporpamMmbl U UMEET

aCUMNTOTMYECKYIO BpeMeHHY0 crnoxHocts O(N).



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O

B oTnnymne ot metoga packpacku rpadpa KOHNUKTOB, UMEIOLLIETO

aCUMNTOTUYECKYIO BpeMeHHYto crioxHocTe O(N2), meTon NMHENHoro
CKaHMPOBaHUSA peanuayeT pacrnpeaeneHne permcTpoB BCEro 3a OANH
MPOCMOTP TEKCTA NpPOrpamMmmMbl U UMEET aCUMMNTOTUYECKYO BPEMEHHYIO

cnoxHocTb O(N).

Paspabotunku JI T-komnmunatopos (Hanpumep, Ansa A3bika Java munm
nns assika Python) npegnounTatotT MeTos NMHENHOro CKaHUPOBaHWS.

B nocnenoHee Bpems ucnonb3dyetcd moandukauus Metoaa NIMHENHOTO

ckaHupoBaHus, HasbiBaemas Second Chance Binpacking. Bo
MHOTMNX Crtydadx OHa Nno3BOoSideT yBEJITINYUTb TOYHOCTb FTMHENHOrO
CKaHNpOBaHUA, COXpaHAA aCUMNTOTUHECKYIO BPEMEHHYIO CJITOXKHOCTb

O(n).
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13.3.11 BbICTpbIN anropuTM pacnpenernieHnsa perucTpos — meTon
FINHEeMHOro ckaHmpoBaHus (Linear scan)

O

B oTnnymne ot metoga packpacku rpadpa KOHNUKTOB, UMEIOLLIETO

aCUMNTOTUYECKYIO BpeMeHHYto crioxHocTe O(N2), meTon NMHENHoro
CKaHMPOBaHUSA peanuayeT pacrnpeaeneHne permcTpoB BCEro 3a OANH
MPOCMOTP TEKCTA NpPOrpamMmmMbl U UMEET aCUMMNTOTUYECKYO BPEMEHHYIO

cnoxHocTb O(N).

Paspabotunku JI T-komnmunatopos (Hanpumep, Ansa A3bika Java munm
nns assika Python) npegnounTatotT MeTos NMHENHOro CKaHUPOBaHWS.

B nocnenoHee Bpems ucnonb3dyetcd moandukauus Metoaa NIMHENHOTO

ckaHupoBaHus, HasbiBaemas Second Chance Binpacking.
Bo MHOrmnx cny4dasax OHa No3BOJIAET yBEJIMHNTb TOYHOCTb FTMHENHOrO
CKaHNpOBaHUA, COXpaHAA aCUMNTOTUHECKYIO BPEMEHHYIO CJITOXKHOCTb

O(n). PaccmoTpuMm KpaTko 3TOT MeTof,



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbLIN anropnuTMm pacnpenerieHNAa perncTpoB —
MoaAucMUUPOBaAHHLIN MeToA IMHENHOro CKaHMPOBaHUA

(Second Chance Binpacking)

O OQHUM 13 OCHOBHbIX HEJOCTATKOB METOAA NMMHENHOTO
CKaHMpPOBaHUSA SABMNSAETCS TOT PaKT, YTO OH HE paccmaTpuBaeT

BO3MOXHbIX «ablp» B VXK.

B 10 e Bpema aHanuna ['T1Y peanbHbIX NporpamMmm rnokasblBaeT, YTO
Takue Oblpbl HEPEAKO BO3HMKAKOT B CBA3M C MHOMOYMCIIEHHBIMU
BeTBreHnsamun. [laxke npocTon npumep, pacCMOTPEHHbLIV BbILLE,

noaTBepPKAaeT 3TO.

O B camom gene WX anga vl umeet (1)
Oblpy OT MHCTPYKUmKM (3) oo (2)
MHCTpYKUmMK (5): 3HayeHne vl == 10 (3)
nocne UHcTpykumm (3) He (4)
Mcnonb3yeTcsl, a B UHCTPyKuuu (5) (3)
nepeonpenenseTcs. (6)

(7)

vl = 10
v2 = 20
v3 = vl + v2
vl = v2 + v3
vl = v3 + v4
v = vd + vl

return (vl + v5)



13.3 FnobanbHoe pacripedesieHUe U Ha3Ha4yeHuUe peaucmpos

13.3.11 BbICTpbLIN anropnuTMm pacnpenerieHNAa perncTpoB —
MoaAucMUUPOBaAHHLIN MeToA IMHENHOro CKaHMPOBaHUA
(Second Chance Binpacking)

O B camom gene XK gna v1 nmeet g; V; = ;g
v =
AObIpY OT MHCTPYKUMK (3) Ao "
UHCTPYKUKK (5): 3HayeHne vl == 10 22; Vz - V; : V§
v = v v
nocrne UHcTpykuuu (3) He (5) vi = v3 + v

NCNONb3YETCS, a B UHCTPYKUNKU (5)
BOOOLLE NnepeonpenenseTcs.
MeTtoay NMMHENHOro CKaHMpoBaHU4,
KOTOPbIN UTHOPUPYET 3TOT dOaKT, NPUXOAUTCS N MOCre UHCTPYKUmn (3)
XPaHUTb B NaMATU (Tak Kak PermMcTpoB He XBaTaeT) MepPTBOE
3HadeHue v1l.

O B moanduumpoBaHHOM MeToAe peann3oBaHa BO3MOXHOCTb
paclwenneHunsa VXK.
OTa BO3MOXHOCTb no3eosndaeT pacwenntb XK v1 Ha aBa XK —
vll nvl2. B utore v1 nony4aeT BTOPOM LLIAHC 3aHATb PETNCTP.

OTmMeTnM, 4To ecnu 6bl ncnonb3oBanack SSA-dpopma,
pacLiennenmsa dbl He NnoTpeboBanock, OHO Obl MPOM3OLLNO
aBTOMAaTNYECKM.

(6) v5 = vd + vl
(7) return (vl + vb5)
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13.3.11 BbICTpbLIN anropnuTMm pacnpenerieHNAa perncTpoB —
MoaAucMUUPOBaAHHLIN MeToA IMHENHOro CKaHMPOBaHUA
(Second Chance Binpacking)

(1)
(2)
(3)
(4)
(3)
(6)
(7)

vl v2 v3 v4 v5
rl r2 rl r2 r2

vl = 10 . rl = 10

v2 = 20 @ r2 = 20

v =vl + v2 @ - I ____________________ rl = rl + r2

vd = v2 + v3 o l —————————————— r2 = r2 + ril

vl = v3 + v4 e | ———————— rl = rl + r2

vb = vd + vl b r2 = r2 + rl
return (vl + v5)} - b L- return (rl + r2)

B mogundmumposaHHom anroputme XK v1 cHayana nomMmeLlaeTcsd B
CNUCOK Active, HA TPETbEM LUAre nepeBoanUTCs B CMNCOK
Inactive, a Ha NATOM LLUAare cCHoBa NOMeLlaeTCa B CMMCOK Active.
B ntore nony4aetca pacnpegeneHne perMctpos, NoKasaHHOe Ha
PUCYHKE.
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13.3.11 BbICTpbLIN anropnuTMm pacnpenerieHNAa perncTpoB —
MoaAucMUUPOBaAHHLIN MeToA IMHENHOro CKaHMPOBaHUA
(Second Chance Binpacking)

O MogudpunumpoBaHHbIN anroputMm UMEET MPUMEePHO TaKyo Xe
CKOPOCTb, Kak 1 6a30BbIN anroputMm NIMHEMHOIO CKaHMPOBaHWUS,
N MPpU 3TOM reHepUupyeT Kogd npuMepHO TaKoro Xe KadecTtsa, YTo U
anropuTtMm packpacku rpaa KoOHJNKTOB.



