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BEL-OTEL, EEROAEEERTHI LT, ABBEKEEVWEANZIRTI NI MIEFETED. N
CFR— K EAVEERICED, AFOP 7 A MDD TIRAEY BE#PT Z &£72<, ROBDD (Reduced Ordered
Binary Decision Diagram) iZ R, TEANZAEEKESITHNTESD I E2FRT.
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Abstract In this paper, we propose an exact and a heuristic minimization algorithms of average path lengths (APLs) for het-
erogeneous multi-valued decision diagrams (MDDs). In a heterogeneous MDD, each multi-valued variable can take different
domain. To represent a binary logic function using a heterogeneous MDD, we partition the binary variables into groups, and
treat them as multi-valued variables. By considering partitions of binary variables, we cdn obtain heterogeneous MDDs that
represent logic functions more compactly and have smaller APLs than reduced ordered binary decision diagrams (ROBDDs).
Experimental results usign 21 benchmark functions show that the APLs of the heterogeneous MDDs can be reduced into a
half of corresponding ROBDDs, on average, without increasing the memory size.

Key words heterogeneous MDD, partition of binary variables, ROBDD, memory size, average path length (APL).

Ialb—¥a CEMOBEENTERICRNS.

L Lok BDD 0 APL OR/NEIL, B [13), [21] THREINTWS. L

BDD (Binary Decision Diagram) [5] % MDD (Multi-valued De-
cision Diagram) [12] V3, FRE &L (9], REHRAL[1],[14], V7 &
7 ARERLAL N ETHLABEIN TS, HBAKD
##EI2 BDD ® MDD 2FIALTWa7 FUr— 3> Tk, %
DEITHRIA BDD ® MDD O F#/3 Z £ (APL: Average Path
Length) 2472, BDD % MDD ® APL D&#EE, 771 o —
2 a OETEMOEBICENS. HIC, AUREREKZRED
FETBHHREI I 2L — a3 [1],[14] TR, APL OEREN

MU7ATS, BDD T, APL 28/MET 2ERER & B %
B/MET 2 ERIEFNLT L O - L a0, APL #/MEiZ
ENHEEMEMTHIEBH B, WX [21] DEBRTIE, X2
F<— 2 B% C880 M APL ##8/NT 5 &, Himdid 10 fFiciz->
. —, B [19] TRELEAFOPZF7 AMDD Tii, AE
YA XEBMT BT ER< APL 2B/ TES. RX[19] T
i, TEEROIEFZEEL, EEROSELETEERLET
MU XLAZERELUL FRXTE, ZEERDIEF L _EEK
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OHBEOHEH EER L= APLH/MET IV T XLEZREL, N
FOL=7AMDD TiZ BDD & D AEVUREHIMTE, FAFFIC
APL 2@ TEDTZEERT.

KBTI, E2ETAFOY 7 A MDD, FEANRAKBX
VEDMDFEEETLD. BIETE, ATOPZTAMDD D
APL 8/METZ VT X LB XN APL SN DI OREHNT IV
TUZXLERRT S E4ETIE, R OFI—-7EKERWE
BicL D, AFOYZ7 XA MDD OFH¥ERRT.

2. B E B

AETIE, AT OY 7 X MDD (Multi-valued Decision Dia-
gram) ZEHL, BHNBRORREERT.

2.1 REZHOSE
(&2l BRELERE X = (x,0,%,....7%) £T5. X D&
BOELEE (X} TEY. X} ={}u{L}u...u{X} »D
XIN{X}=0 (i) DEE, (X1, X2,....%) 2X DGRV
5. X, O L EBERERR. |Xi| =k (i=12,...,0) &
ToE k+hk+.. . +hk=nTH5B ZOELEZHREBAK f(X) 13
fX1,.... X)) P xP,xP3x.. xP, - B EERTES. 2T
Pi={0,1,2,...,26 —1},B={0,1} Th 3.
(F#&22] XKOE>572 X 048 (X1.%,...%) X =
(31,%2,... %) DEBIRFZERLASRE WD,

X1 = (x1,X2,. )% ),

Xo = (k415X 42>+ 1%k ke )

Xy = (Skytkytotbe i+ 1% ok thacy +20- -+ K= 1,%n);
L Xl =k TH2.

ZTRNEABELEVSBLRRKEBTED. XER
T ETI2REEEKNE, TELEREES TN HOET S M
b, AEREERSNTL, THOREL TBbD LTS,

2.2 ANFOY=F7X MDD

BDD (Binary Decision Diagram), ROBDD (Reduced Ordered
Binary Decision Diagram) @& # {3 [5] %, MDD (Multi-valued
Decision Diagram), ROMDD (Reduced Ordered Multi-valued De-
cision Diagram) O E &I [12) ZBRIhiz\.
(F3823] ANEEX = (x,x0,....%) 2 (X,...%) &2
L REMHK f(X) 2XBH T2 ROMDD 2~7 0
SZFAMDD EWS, AFOY 7 AMDD BEH f:
PixPyx..xPy—B ZZTP={01,.,25-1}, B={0,1}
2HETEH AFOIZTAMDD T, 28 X 2&BT 5%
R sd 2k HOBERD. 2T X =k TH 2.
(%% 24] DD (Decision Diagram) iZ 3W T, FFHIRAT L O
%% DD OE A & W, nodes(DD) & &ELT 5.
[£#25] DDICBWT,EHX, 21Ty AETHHAK
ZDDDX; BB EFEHL, width(DD,i) THY.

uBOBERMN S5 BAFIP T X MDD ORI,

nodes( N7 =7 X MDD) =

U
Y, width(~\F- 0 =7 A MDD, )
i=1

() A€ ’RE/ND
ANFOTZY A MDD

© AEYREKRD
AFOYZ7 X MDD
2.1 BDD &AFOIZ7 X MDD

THETZS.

[#21] #HEBREK f = x1x2x3 V X2X3X4 V X3X4X] V X4%1X2 EF
95 ROBDD #® 2.1(a) I, ANTOY 7 XA MDD [
2.1(b), (c) K77, B 2.1(a) ® ROBDD THBIL 1-5, B#A
OB ERYT. /-, M210) DAFOP 7 A MDD Tid
X = (x1,%2,%), X2 = (x4), TLUTHE 2.1(c) DAT BT ZT X
MDD T X} = (x1),X2 = (%2,23,04) TH 5. (FI#D)

2.3 SHEHMBOERR

SHAHBEKE F=(fo,fi,- fm1): B* > B"B={0,1} &
EHETD. T, n BHREEROANE m AEAKERT. &
3230 T2, SBDD (Shared Binary Decision Diagram) [24] Z AW T
ZHANEKEETTS. LT BDD 3K MDD i, FITHEEMN
72\ FR Y SBDD, SMDD %7R7.

24 AEVR
[#3%26] DD E2AEVICHMAT DM ERT - FEE
DD DAEYREEET S.

RODD (Reduced Ordered Decision Diagram) O & Ei S 2 &H T
B AT AEBEOT RLAWBETSHS. BDD O
FHHIZ 2 FOBE B DD, BDD O2HiA2RET 5200
AEY R,

(2+1) x nodes(BDD)

THD. ANFOPZT A MDD TRERFICEENRER>TD
LW, AFOTPZF7 AMDD QO&EiEERETDZODATEY
{7

(2% +1) x width(NFO ¥ =7 X MDD, i)

M=

¥

TH5.

Il
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[#122] K 2.1() ®BDD ® ATV EIE 18, K 2.1(b) DT O
CZF7AMDD OAEDEIF 12, FLTH 2.1c) DAT O
7Z MDD QAL BIZ 21 TH5. (FI#D)
[E&27] B fMEALNEE BREFZ2EE LSS
EDBOENDATYBMRADATOYZTY X MDD % B
[ OBIANTOISZT X MDD &R,

(EE21] ROJER 2 n22) RRCKET »HERK
ZfX) &7 X=(x,0,. %) ORKEFZEEL -
LE fEEBRTOIAFOSFAMDD ODXAEY %
Mem(ANFUOYZF7AMDD: f) &§5&,

Mem(~\T O Y =7 A MDD: f) = nodes(BDD) +2

ML T B, 7L, BDDR F2%RBAL, ERIEFIZ
(x1,%2,. .., %) THB.

EE 2.1, EEOREBEETRIT LD, ATOTZT X
MDD ® APL B/MET7 N IV XA THEMMZHIRTE 5.
(ME21] [22BCnERICEET DREREE FX) &F
5. X =(x1,%2,... %) OEREFZEEE L&, f2EBTS
B/INTOZZT A MDD O AEUBZE Mempn(NTFTRIZT
AMDD:f) &5, f OB f=g(h(X),X2) ITBVWT, k
BIUg 2ERFATHRNMNTOP7AMDD OAEVEREE
NEFN Mempin(NT AP T A MDD : h) BE T Mettpin(NF
OPZF72AMDD :g) £§3&, ZSORF—IBKICBN
TRO2DDOBEBRMRILT 5.

(1) MeMpy(NFOZZT XA MDD : f) > Memmp(NF O Y
ZF7 X MDD :h)

(2) Mempjn(NT QT T XA MDD : f) > Mempp(~\TOY
Z7AMDD:g)

HE 21, FEORERBTHICHIT S EIIR S0 e
O HE21 2HWETVTU XL, BERERIELRN. L
MURNS, HE 21 ZRANVDIEIKST, SHEREEKEIC
HITES.

2.5 F#/X X F (APL: Average Path Length)

(% 28] DDIBWT, Bh6MRBNETOREEZ DD O
NAEND, ZOEENR ORI ENAELEND.
[F#29] DDIRBULT, NANIERRE A v; ZBETOHE
% EARBRERE KK NTP(DD,i) TET.

ERXTR, UTOXSBHRETNERET 5.

(1) BEKOMEICHN, DD LOBS %S 2 & THERK
D 21T .
(2) MDDIZBDD /S — LTI, BHEEERT S [12].

(3) MDD OBHEHICHLT, FELINIZAHERAS
Ehs ZTOEHDANBEOLREMIIERTES. X
X; = (x1,%2,%3,%4) = (1,0,0,1) DEEIL, X =9 WANEE LT
5As605.

(4) MDD %AW HREMKOFE T, fid0T 7221
FaRHERPT.

(5) iR OFMREIIETELN.

ZMEE DD THRHELUREMRKOFEEEL, 7722 LE
FERBE OB SAR) CHEATD. £, ANER 420

7

[(PNITUXL31]) EREFEEELZANTFOP 27 A MDD @ APL
B/MLE)

1: exhaustive search (BDD, X E U HlfE L)
2 /N APL =minimize APL (1,L1);

3 for (EE D2 TDNEF)

4 BDD OFEIEFEEE ;

5: if (L < nodes(BDD) + 2) continue ;
6 memory = minimize memory (f) ;

7 if (L < memory) continue ;

8: APL = minimize APL (7, L) ;

9: if (APL < &/I APL)

10: B/ APL =APL ;
11: ZEHMEFDRE ;
12: SEOREE

I NERBRTANINDEEETS. ZOXIREEDTT,
DD OFMHRMZ SED 2D BTN AEEES.

AR T, ZH B OFRREIZ SDD (Shared Decision Di-
agram) Z W5, SN F = (fo, /1, fu1) EERET S
SDD DN EE, SE—HABK f; #K¥ET 5 DD O¥HY
NAEDOEETRD 5N [26].

[®HE22] [26]DD OEENAER, HSREREOSHCE
L,

3. APLE&/ME

ATOPZFZAMDD @ APLE, ANER X OO AE
EREFIIRET 5.
[#13.1] X 2.1(a) ® BDD ® APL 3, 3.125, X 2.1(b) DF U1
Y7 AMDD O APL 12,1375, # LT, |/ 2.1(c) DAFO Y
Z7AMDD % APL 1,20 TH 5. (BI#D)

APL Z8/NZT B X ORENL, X =X,k =n (1l DOBEK
MERBHENTHB. LNLIDEEDATOIZT X MDD
DATYBIIHBEROATYE 2" KIFEEL< 2V EAN
TR\, ZOEHEALNEATUARTAPL &N &5 X
DAEEEREFERDIIMNENDD. ANERONEF2E
BLAEANTOSZ7 2 MDD @ APL S/MEBIEEZ RO L DI
LT 5. .
(R3] RERK fEARUSRLAEASNZEE AE
UEMNLETFT, "D APL 8/ADAF O P27 X MDD %RE5R
TRANERX OB EEREFZRD B,

3.1 APL B/MEFTITUXA

FIRE 3.1 2R 2D OB —RE2T N TU XL 31IGRTY.
FNIU XA 31, HEEROZBICBDD 25, 74 BDD
OEBIEFILX = (x1,%0,...,4) £€T35. 7LIVZL3102
78, 8 fTH® minimize APL I, ERIEFZEFE L 2B 80K
WanEERDT2[19]. ZOBKIZIE, 518 & L TBDD O#R
HEICBIAERDA O F IV RAEAEUBRL 25X D 0E
RHd. 61TEERITHD 1 REBIEFEEHRD BDD DRHiN
CBI2EROM T A%RT. STEREHE 2.1 2HEWVE
HEMZHIE L TW3, 67 H? minimize_memory 13, Z¥KIE
FEEELEATYBRNOFEZRDITZ20. 207N
U X LIERNCRERERL, REEEREDTS.
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[PNIVRAL32] ERBRFEEBLIATOIZY AMDD O APL
R EHR/ME)

1: sifting APL (BDD, X £V kR L, sifting E¥K )
2 2 X =minimize APL (1, L)
3 for (r=0; r <s, r++)
4 for (2TD x;€X)
5 for (2 TOHE)
6: X BBE;
7 memory = minimize memory (f) ;
8: Ly Z3HHE
9: if (L £ Lyem) break ;
10: if (L < memory) continue ;
11: APL = minimize_APL (t, L) ;
12: if (APL< 32X 1)
13: X b =APL;
14: RGO ;
15: SEIDRNE ;

K 4.1 n BEGRERBICHITS BDD &NFOPZT7AMDD OAE
URE APL

AEUR APL
BDD MDD BDD MDD
Pivot | Ord. | Part. | O& P | Pivot | Ord. [ Part. | O& P
1.00 | 1.07 | 0.87 0.86 | 1.00 | 0.99 {039 | 037
1.00 | 1.07 1 0.91 091 1 1.00 {098 {028 | 0.27
1.00 | 1.08 { 0.80 | 0.80 | 1.00 {0.97 {035 | 032
1.00 | 1.08 { 0.78 | 0.79 | 1.00 [0.97 |0.28 | 0.27
1.00 [ 1.08 [ 0.79 | 0.81 | 1.00 | 0.97 {023 | 022
1.00 | 1.07 | 0.81 0.83 | 1.00 {0.98 {020 | 0.19
1.00 | 1.06 | 0.83 0.84 | 1.00 [0.98 [ 0.17 | 0.17

O 00 NI N Al

f=)

3.2 APL /MDD ORRBF NIV XA

CEEROEREF N BOmMAEELIE, ATOPZTR
MDD % BRMICHARDHE, ERTREATOTZT A MDD
1, BELSHET D ([22]. TDORD, BilaAT O 27 A MDD
FEABENCREET2O0IRETHS.

FHIT, sifting [23] &M EFRE L [19] &£ W72 APL #/hD
FeDOREMT VT XLERET 5. sifting 13, BDD OZERIE
FRBT NIV XLTHY, (V) EREFOLEE,QIA D
HEEWS 2DORTF v ISR I 5. BDD ORELICE
%< DHBE, JAMELTBDD OfisfkMiEbNS. XHXT
i3, AXRELTAFOI T AMDD @ APL 205, X
JERFZEE®RD APL O EERL, R 21 TRELZFEERL
TWa, 7 ITUXL32S, 7D XA 3.1 ERk, #REREO
*IITBDD 25 . ¥l BDD OZERIEFIE X = (x1,%2,...,%)
ETD. FNIVXL3209TRIIMEE 21 2E>TNS. 8
TBD Lyem ¥, x; 73 BDD ORI AN GREEN) BEIT D &
2D x; & VRESR FEREAR) OFR T T TICBITE, AE
UBBNOATOPZ7AMDD D ATUREZET. Zhid, &
X[8] TREINLTHROAHATHS.

4. RBER

UTOHEBRETEREfT/2o72. CPU: Pentium4 Xeon
2.8GHz, 1 KF vy a:32KB, 2 KF+> i =2: 5S12KB, EXE
1) : 4GB, OS: redhat (Linux 7.3), C-3 >N T gee -02.

4.1 n THEGREMKICEITEAEYRE APL OLE

F A1 n EXREMBAEZRFATLBDD &ENTOYPZT A
MDD %, Z® AT BB XU APL OHBOFEC &> THEK
LT3, o “Pivot” 13, HisS:/h® BDD &7 . ZRII,
ZHBDD DAEVEBIUAPL % 1.00 &L TH1® DD Dt
REEHLZ. “Ord” 3, EREFESELIC L > TR SN S APL
B/NOBDD 2%7. £H 0D “MDD” RAFOY =7 A MDD %
F#L, “Part” i3, B3 [19] TRELETNVITUXL AT, 98
FNFVXL)ICEVEBEANTOPZFAMDD TH 5. 538
FTNII XL, EREFEEEL, BEREROSEZES.
“CO&P I, 7NVIUXA3LIICEDER, ATURMPBRTO APL
BAOAFOT=7AMDD 2%%. 7TV X531, EX
JEF EERONEIOE A 2ER L, APL BADATOIZT X
MDD %4%. 87N IUXLBIUTNTY Xh 3113, fi
HEB/NDOBDD OAEURBEATUMBBRL &Lk X708
7 IY X LOERIERFILE SR /N O BDD OEBIEFTHE
EL7Z £&ZO DD BEEHEERVW TN,

A EEGHERI S XU S ERGRERIKTIE, £ TOBZE NPN
&R [17], [25) IO 8EL, & NPN &S, 5 NPN (R &K %
ERLUE FLT, 2EKICB I3 R 2EHLE. 6<n<10
OF n TPEHEEK T, B2 2 AEMERME [25] T 1,000 &
OmBEREK%E T Y AMTERL, PEEEH L.

BDD T, Z¥IEF Z2&EICL TH APL OKIBMBNIE
DIEWN, —H, AFOTZF X MDD T, 8\ APL ThBhD,
AN FREEEZEZRRATES. £4.1 T, n (CEERD
B) O E B> T, AFOP ST X MDD O APL D%t
EMRAEL2oTWS, /5, ATOPZT AMDD Tid, £
DRENZ T EERL TH APL & KBITHE/NTE 2708, BEIEF
DEFEAERTDIET, 51T APL 2B/ TE 5. EROME
FEABOFAEERL TN TY XA 3113, ZREBERI,
11 ANBEOREMKXETR/IMEERD D T ENTER.

4.2 RYFI—IBRICEIEATYURE APL OLE

R A2 ANBORE WA F— 7 HEKICHL T, BDD
EAFOYZFAMDD OXAEYEBBIUAPL ZHELTY
%, ZPO “Init” 1, Z OEBRICE WHH BDD 2%kL, 0
LRIER [28] M 58872, “Ord” 13, 33 [21] D APL #/MET
VI XA AT, sifting 7V TY XL) K& 0472 BDD TH
%, sifting 7V TU X AIERIERF 21T E2ERL T, APL #/4ML
EFR o RRO MDD 3NFO P 7 A MDD 2&EB%L,
“Part” 1, HEITNTU X LKV BRAFOTTZF A MDD
TH5. RBETNTI XL, EROSELTEFEEL T APL
ERALRE. CO&P IR, PHVIUXAL3I2ILEDEEATOY
ZFZAMDDTH5. TNTU XA 32, ERIERFEEROS
LIOMH EERL T APL /L7 BEF N T XLBED
FNIY XL 321, WIS BDD D ATV EBEAEURIBRLEL
T, BELETRoM. £/, sifting 7VTV X LB LT NI
1) Z 2 32 @ sifting BIEEE, 2 & L7z ZXTO BDD BXUA
FOVZ7AMDD 3EEKEZRVTVS. FE TN I XL
PADTNTU XLRRBENFETH 5720, BERRNNEE
8 BRIEHIZV. “LLBO TG i, FIH BDD O AT U BB LW
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#42 ROFT—IBEKICHEITE BDD EANFOPZ7 A MDD DA€ BE APL

AEUR APL
BDD MDD BDD MDD

BisE | AhH | HAEK | Ini Ord. | Part. |[O&P Init. Ord. | Part. | O&P
C432 36 7| 3189 | 3243 | 3180 | 3179 | 86.58 | 86.24 | 48.51 | 4545
C499 41 32 | 77595 | 96315 |77586 |77589 | 813.64 | 641.16 [215.64 |192.52
C880 60 26 | 12156 | 54810 {12155 |12154 | 13579 | 121.03 (11254 | 99.13
C1908 33 25 | 16575 | 56328 {16570 |16564 | 25435 | 183.61 [11223 | 92.09
C2670 233 64 | 5319 | 8286 | 5317 | 5319 | 21405 | 202.08 [157.11 {133.78
C3540 50 22 [ 71481 | 74292 |71472 |71480 | 209.15 | 208.06 {10620 | 9178
5315 178 123 | 5154 | 5460 | 5154 | 5153 | 462.05 | 44626 (39591 (30438
C7552 207 107 | 6633 | 6585 | 6633 | 6633 | 484.03 | 469.54 (41264 [314.03
alud 14 8| 1047 | 1080 | 1019 | 1019 | 40.81 | 4070 | 19.59 | 19.59
apext 45 45 | 3735 | 4254 | 3734 | 3728 | 18059 | 177.69 | 76.47 | 67.63
apex6 135 99 | 1491 | 1887 | 1491 | 1490 | 291.54 | 23091 [260.79 [231.06
cps 24 102} 2910 | 4656 | 2906 | 2906 | 29025 | 23539 |164.67 [151.81
dalu 75 16 | 2064 | 2970 | 2063 | 2064 | 10267 | 78.81 | 45.78 | 28.09
des 256 245 | 8832 | 9177 | 8830 | 8831 [1210.00 |108038 |81038 [687.50
frg2 143 139 | 2886 | 5070 | 2885 | 2884 | 624.69 | 322.17 |536.64 [348.60
i3 132 6| 39 396 | 396 | 396 | 2676 | 2676 | 13.87 | 12.61
i8 133 81 | 3825 | 6954 | 3825 | 3825 | 30254 | 270.82 (302.54 (207.54
i10 257 224 | 61977 | 685215 |61977 |61974 [1084.96 | 776.10 [817.63 [614.53
K2 45 45| 3735 | 4254 | 3728 | 3728 | 18052 | 177.69 | 77.29 | 67.61
too large 38 3| 954| 2361) 953 | 954 | 1316 | 11.52 | 655 | 624
vda 17 39 | 1431 1515 | 1413 | 1424 | 17634 | 171.54 | 79.13 | 69.54

HEO¥H | 1.00 203| 1.00| 1.00 1.00 088 | 062 051

APL % 1.00 & L72EZD& DD DAL BBLNAPL OLFH
OREMEHEERT.

BDD D34, sifting 7NV T U XAEA NS &, APL 2FHL
T 88% IHI/NTES. LnLMs, AT BRI 2 SICHEmd
2. #5127, C880, C1908, cps, frg2, i8, i10, too darge TR AEVE
MRIBIT|IML TV 5. sifting 7V T XL, AU BEER
| APL OB ZR/ANT D720, ATUBNKEBICHENT S Z
EvHD. —H, NTOYZYAMDD OFE, #RT NIV
ABEUTNTY XL 32T AT HIER #1# BDD O AEY
B)28BATICAPL /AN TE 5. ZOERT, 4871V IY
ZABLUTNTU XL 3213, TRERFEHL T 62%, 51% I
APL 2/ T/ 2< OBKE, EROVBEERTDEFT
APL ZKMBICHI/NTE S (B AT C499). LinL72dt 5, apex6
R 8 DEDTEHRDOAEZTTIE, APL BH FOR S /2B
LEETS. 7AT) XL 3211, BREF S EROSE O
ZERLTWDD, BROSBE T T APL BHE VRS
WEBTY, AT BEHME®2Z &< APL ZKIgICHE/N
T&E/.
(#1411 77%% 2 HH® BTREE B [7] 25X 5. K4.1()
i3, BTREE Ba¥ 2 ZM T 5 H B &/N D BDD =L T 3.
ZOBDD Y, ERIEFEZEELTH, APL 2/ TERWV. £
FERONAZFETEERLTH AT BEHMETIC APL £
BATDHZERTERL, ULhLAERS, ERIEFEERDOSE
OWSZERTHIEIIE>TAPL 28/ TE, K 4.1(b) DN
FOI=7 AMDD (8%, ZZT X = (1), X2 = (x2,%3,%5),
X3 = (x3,%,%7) TH 5. B D)

4.3 FHERMOLE

#4313, sifting 7T XA, BETNVITU XL, TIVTY

(b) NFTO U7 X MDD:
APL=14.0

(2) BDD: APL = 6.0
4.1 BTREE B#%® BDD &AFU =7 X MDD

A2 WHERFEMMEZEELTWS. £4313, %420
BDD BLUATFOI =7 X MDD 2§50 OFHEIHER
CPU B2 &L TW3.

sifting 7OV I XL ERET T XL, TIVITU AL 32
LD FHEBEMEN. BIIOETNITU LD, E2<OXTF
T—ZHEKICB T, ST APL 2 KIBICHR/NTE 3720,
PREZT VIV ZAENZD, LMLFALL DLW, ERO
HEFGTIZ APL 2B/ TERVWBENRH S0, EREF &
ERONEOT S EERTEIIEBEETHS.

5. HERLaAVDE

AHBXTIE, AFOPZT A MDD OEENZAERNMET IV
TUZXLEFEINRAERNOZDOERNFEEREL . 2
RUFEHNZAERMET VT XL ERENAERND D
ORENFHEZTOFILAEEL, RUFI—-JHERERAWVWE
FRIZEDUTOZIEERLE DATFOPZT AMDDF, A
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%43 APL B/MEDI=d DB [sec] D LB
B & Ord. { Part. | O&P
C432 0.23 | 0.01 1.04
C499 10.76 | 0.75 | 698.31
CR80 4.54 | 0.02 22.9
C1908 1.44 | 0.09 27.38
C2670 221 | 0.14 [ 195751
C3540 12.74 | 0.55 | 52345
C5315 043 | 0.09 | 3663.57
C7552 1.35 | 0.09 |2258.88
alud 0.02 | 0.01 0.05
apex1 0.11 | 0.02 36.07
apex6 0.05 | 0.01 79.47
cps 0.09 ; 0.01 0.80
dalu 0.15 | 0.05 | 13241
des 091 | 0.87 | 60144
frg2 0.29 | 0.01 | 218.46
i3 0.01 | 0.01 95.69
i8 0.31 | 0.01 30.15
i10 16091 | 2.69 | 71464
K2 0,11 | 0.03 33.99
tooJarge 0.07 | 0.01 0.31
vda 0.02 | 0.01 0.15
g 9.37 | 0.26 | 6732.75

TBEEMEESZ LT X&E%E BDD O¥HE< X
THATES. ) 7IVTYU XL 31, EREFEEROLED
WA EERT S &> T, EABMNIC, 11 ANTBREOR
BRETRIEERDIBIENTES. ) EROHELTZ
ZETHTNT) ZLRBEHICEGNAEERNTES. ULk
LB, RER G THEENZERS T VNI ERWNE
BLH 50, EREFEEROAEOM L EERTEHILD
HEETHD.
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