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Priority Edge Ordering Strategy and Performance Analysis

PAN Zhu-sheng MO Yu-chang ZHAO Jian-min
(College of Mathematics, Physics and Information Engineering, Zhejiang Normal University, Jinhua 321004, China)

Abstract The computational complexity of BDD-based network reliability analysis linearly depends on the size of BDD
which largely depends on the edge ordering strategies. What’s more, the edge ordering issue is very important to the
analysis of BDD-based network reliability. We firstly designed the Priority Edge Ordering Strategy (PEOS) from the
characteristics of network structure,and then researched the relationship between the BDD size and different ordering
star-ting points with PEOS, The experiment results show that the high-performance starting points are not the source
or the center but always located in the boundary of a given network. On the contrary, the center is the worst ordering

starting point, These conclusions can provide important reference for the PEOS how to affect the BDD size and how to
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design a high-performance edge ordering strategy.

Keywords Network reliability, Binary decision diagram(BDD) , PEOS

1 5]

BDD B 30 %1 I BN 2645 /R e B0, B2 B
AT MEATRENN . (BET BDD g5 S sk
FEAR AR b BDD REM (Bl BDD 5 & 40 , BDD R
MK, BRI, B, ERRARNERNE R /KR
B LS M B0 BDD RRTE RN, BRMWE— 1 REN
BDD #XEE, SABIZRY,BDD RERFTAR () HE
I, A F LR e R TR B ZE B () HEFF T 18 Bl B4 4 BDD, H
REFTRERS BIL B %, 7 BT & () HFRER
BDD W44 0] 52 & 4347 7 IR B ST OB TR

SR T E R B G HEFF R B 2 $E B B — 4> NP
T2, B A B Friedman F* 2 i K B HEF
FILMRERAF BRI HE R O - 31, BT RIEMNLE
BB AR B GO HEF T B B KL 2L PR AT SE B A
i, R BERR A2 0 BE (R B 1 583 7 SR s U R F
TR (LR B 583 D 9 J R TSR e

il

FIFE B #5:2013-06-02  R{& H$:2013-07-25

PR M BT RAF 95 2 52 o 0 HE P AR M B AR R (D
HEFp A 5 M RERT ST AU R TR F It BE AT Z T B, WA
2 [ HE PP o R PR 5 SR R BV [R) SR W RS IR HE AP A R
BN, B R WA R EE P E AR BER
R S AbtERER .

S X DAL R, A0 N+ N BIR4% SR SARAO T
GLAR) ZHF SR, B R M 4 5 R4 o0 s R R R 4%
FEE AR S8 RER GO HFEE, Fit A
IR YERE R B (D HE P SR 2 [ K R, IR 456 MR E5 M4
X 7% B GA ) HEFF SRS M R HEAT LLBEA 1T, SR IS T 571 )
.

L ¥4l ST M aT SRR A LR S hHFE R
BGDOHF R LT

2. %4 F N = N HUU R & . 5682 B (2D fEFF B S =
B ST #RK?

3.3 F N« N HN ML, B ae R D HF R A0
TR BHIFERE?

AICZER ARPFE S (61272130), HiTLAE HRBHFES (Y1100680), LB EH 2 EHE
B HCRE (ZSDZZZZXK24) , #7714 # & /T B (Y201328072) ¥t BYy,

BT EQ977), B B+, I, EERF RN EEHE , E-mail: pan@zjnu. cn; B S (1980—), B, 44, BIEE, FEH R FH A FiT
B R#E19537), 8B, 88, W4 SI0W,CCF &5, TEFEH AR,

.81 -



2 MR

EN 1 T4 G=(V,EXFI—1TM%,

LV={w,vi, 0,  FRATESE;

2. ECVXV, B,

HTEFHR X F E PR snt o, o) BERTH—1
Z% €io

EX 2
%, Hp

LV={w,v, 0} HRATEE;

2. ECV XV, #f R

3. PR—AE BIEALHKE O, D FRIEE, P.E—>
0,1);

fj—ﬁéﬂ G= (V»EoP’57t>%y3—/l\:ﬁﬁuﬁM$m

4.s BRIE S
5.t BIL A
EX3 W G=V,Ef—AThH v NERREX

A
R(v)=zunea‘3c{d(v,u)}
H du, ) FRTR v BN A u WEE.
EX 4 FEGCHERRGENLN
R(G)=min{R(v)}
FREWE R(v)= R(GWTR A v EH A G Hh.Lm.
EX5 MEGCHHEBRDGENR
D(G)=rvnea‘3<{R(v)}
AW L R(v)= DGR v EHRN G WA,
EX6 Nx*xNHUMEG b, £ BIXAL T EH B
XL E LRI ALK, RC B EX AL BRI AL
WE 1R {3, 7 B EX ML, (5,7 ABRIRT L.

Bl M%EG

3 RERDBHEFFRE

ARS8 — TR e R 2 HE ¥ #E BE (Priority Edge Orde-
ring Strategy, PEOS) , RIS E T T RHE&E: 4 G=(V,
E),SCV REHFSSES, JSERBHFEHES.S=V—
S, MFV—SHhEES x i SESMNES.

I ={y|yES, (. ) EE—]}

Ex)={z,y)|yES,(x,y)EE—]}

EXT7 1 HSVUE={1,2,3,|V],|V|+1,|VU
E|},WHEFE ITCH) ={n/x {1,2,3,, |V, |V[+1,|V
UE|} E89HEF, B {x{1],x[2],,«[|H|J}=H}.

BRBE G=,E), |[VUE|=n, N G M4 1HE R 75
A n VMORFE AR

ENE BXV-SHMEESz WIFER w . BREE
HEFF W SRR TR

wy ()= | I(x) |

EBX9 EXV—SHEES x FIFIER w, , RREEK

¢ 82 »

F x EHEF T RHRT I FE.

wy ()= 2 w(y)
yelz)

F 1M PEOS IS B A B N . IR A EBE
& VS BV S o, MR HFE S EO XA E R 31T
HFE. vicR YAt HES,. S EELALENSES. ] REL
AENES, B3 BMiHEES Counter FI T3 n(2) #HATH
H,xreVUE,

# 1 PEOS %%

1. 474 1 Counter<=1,S<=NULL,J<=NULL
HEEZEHF:

2. Set s,x(s) < =Counter++,S <= s;

B

3 xF V=S B &L x, it w, (03

4 i E B A w . Max w; = Max {w;(x)};
x€EV-S§

5. ERAR AW w) HWAEE T;T={ulw (W=Max w };
6. F TREEE x, 1K Wo 3

7. E & A H wy,Min w2=l)>gi¥{w2(x));

8t EAE N w HEEK,

9. K={ulw2(w)=Min wz } ; ALK K P HE£ZEE x;vT=x;
10. A FF

11. i+ E(v), i EG) H 2, 4 13;

12, FEFE EW P n(w H /N8 (o, v F AT HF 7w, v))<<=Counter++,
J<=JU{(u,»},Ev <<= E(v)—(u,v);

13. Z#H A :n(v)<<=Counter++,8<= v;
14, 38 A H B .
15 wR S=V B J=E, & H, 5 W # 4,

B 1 ER 3% 3 UM, IR A S AT R0”, B HE
JFRFA0”, W PEOS HEF45 RN 2 iR, R 2HH T HE
PR, R v RS A e RS, BB [Go
AR BIET A o oo SRLHY wi w1228 & 5“0 R 51
BT R ik 0 S BT B AR “REHE T R R R B
EC) R R () B n(w) 380 & s “HEF &R 7R 5
FPLBHEP 4R .

B2 “0”Wi s PEOS £R 3

“8” HE sy PEOS 2%

F 2 PEOS #HiFid#2

Step #H A v RHEFH #FLER
1 0 0 Vlo
2 13,38 1 el 612 ;l
3 21,31 ,4} 3 el ej V53
4 21,436} 1 e 646 e; ;4
5 25,556,712 & 693 1"3
6 52,61,7] 5 el e le*i ;’72 ;53
7 61,74,81, 6 e ;Z ;f;
8 753813 7 reld efﬁ ?7‘) 1‘;’
o m s b Sy




4 RERIEBES T

B R PEOSHFHHEFEARE, HHFEATUR
V-SH{EER. BR FARANHEFEARELSHELAR
BIHERF. W 3 B A“8”AHEFREAN 3« 3 MAKH
PEOS HE/F&5 5, flE 2 LA A, FiRhHESF B SE &R ERY .

BAPR SN R T E RN R G HEF R AR 2 L
W SYERAR R GID HEF B R 0L 3F DU H B R A
GIOHEF R AR, HL L HFEQ™EERE T
FREER “AH R HE AP B OR R HE PP SR 3R TR HE PP R B
AR R BARMHEFSR . Bk, #FEAR— R
FHRTERGDHFHEEZHEE,

JB)EE 1% F N+ N B, B s o F P s BE T P
FIRT IR R aEHF?

ATHRERES, FELBEARFFERKET PEOS
HEFRtERE, KRBT .

(DAL S * 5 M6 * 6 FIRRILAEET N » N BSR4 , 3%
BS R 0 B RCHIRAE s 8588 Nx N—1 88 8I0R ¢

DX REREAR, B— 1L N N AR AR
i PEOS By#EFE M £ R PEOS #f/F, #1& BDD, 2% BDD
R (BDD ¥ i $O %04

LRAGRWE 4 PR, BEFREES EABEAET
HOAHEFFRR AR PEOS e/ T B s BDD 15 4B .

4050 1950 1730 1588 2382

48160 17036 9830 8676 10975 25603

663 18171 1564 260771 2569
0, ® ®) (19 1D

© © ) ;

B4 N« N B ERRHEF &S PEOS HEFF 3516 BDD RE

i 4 PEERS RN T 4

iR 1 LIRS s HHIFEAYW PEOS #F AR B
REAERTF.

5 x5 PR F“3” . “157 “2” F“147,6 x 6 MK

“37.427 AT 24”  DASK BT R HE AR s B HE R TR B4
REOE T LIRS s MR SHRHRF .

it 2 HREFZRALBRFHHITFESBELE S,
FXH LR B AL BT A2 b ey SR EAARE AN
PEOS HE/F FF5I tE e 5 o th i 22, b A& oL s th BB B
%,

I 5« 5 W% R R 2R A 0 A2k L BT R TE L
PEOS HEFF x4 i #9 BDD REB/ME K 3913, Bt f £k FniE Bl
S fa gk b BT SN 0 BDD R B /IME R 2382, PR AL RT
Xt R BDD R BB /ME K 2577, AR FRIB AL S
Bt BDD R MR ME 2472, .0 5127 # BDD 1 H
RNZE 3" 18,59 £,

Fflh, 6 x 6 M4 A FeE B RBE L, EXF AL
HEERT ML AR BDD B H A% 8 BDD i 3~4 £, th
> BDD BB EHEF R A “37 4 A1 151, 68 1%, T LA
AR RN L F, 458 2 BHE ., #H—E R
HEFP R A B4 A, 158 5 BTREE 3R, B p gl 4k pn R R BDD %
B, R RRHEFRA. RS BDD ¥ A B REHFREA
R S R E S A B R BN /B R R AR 4k,
FE R4 0B, BDD 37 S SR BIAE K A BB KA.

5 5x5 RMEREHTFELM

LERSE R B E ST SMEN AL ERIEE, Lk
MERIREMTEEF, ST S LERNEFEEY H.
bk B — B BN T AR

EE2 XF NxNERLE, &t 2 R agEFeEsE
FREHEFER" X —SER A ST sxHE%, st FAR
B ST &%, BikRE i HEFF R A R B IR AL T M 4 . (Kt
BERYHE R M R B IR AL T R4 .0 B R 45 O B K 187

TERABNT

(1) AERL 5576 %6 B N N EFLN R4,

(2) $FX MG REA, BADHEFE N« (N—DMRF A ST
Xt

(3) 4384 ST S X, BA-HEE N« N DL A E
3 PEOS B9HERF /& &, 4 5%, PEOS HEFE , #93& BDD, g% BDD
R (BDD ¥7 550 ¥4 , i85 H B K BDD 1 /)s BDD %t i
BHIHEF R A .

(4) G B M SIERN B/ BDD HEFE RSB X
BDD HEF S s i BB B

5%5 06 x6 LWL RINFE 3—F 6 iz, FF“Node”
BB N * N /9 85, “Best”, “2nd B, “3rd_B #2511
THA i BB/ R/MVES =/ BDD HEF iR A 8 BLE
¥, “Sum”#2 BT 3 B2, Ratio RAR W & i HELA LB,
“Worst”, “Znd_W’”F1“3rd_W7iEF H T & i FER B KK
X BDD F1%E = X HET & S B H BLES.

¢ 83 o



F3 5x5 MEREHFESTRER
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