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Abstract Given an undirected graph G(V,E), |V|=n, |E|=m. Based on SIMD
shared memory model, a new parallel algorithm for computing connected components of
graphs is proposed by using fast data transmission principle. As a result, the algorithm
requires O (log’n) time and O(n®/logn) processors on SIMD —CREW shared memory
model. But on SIMD — CRCW shared memory model, the algorithm only requires O
(logn) time and O(n®) processors. To compare our algorithm with known Hirschberg's
algorithm, there exists some differences. The major differences are identified as:1)the
way to solve this problem is different; 2)proposed algorithm is simple and easy to un-
derstand; 3)proposed algorithm’s implementation on some practical networks such as
mesh —of —tree has better time complexity.
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ERIE AVEUMBEEAEECEAEL R FIHIFTHEM ST BHA, EHE
75 B 3% DA T B R A8 Ry il 4 . BRI, By el — 8 S 2 B TS B
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P A 55 A S e/ M T A (B T S8 A TR (R R B I A S
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B/MRETRRE DG). DU DR RES « IKIEAR TS 1 BI7ER RS 2RI (c=0 B,
P DU =i). T B & WEEFRE A BN B amArEEE. ZpBE—4. .55k
T E_#  RET SR ICV HRKBY 7 —5 & el 4 2R B 5 ME BT
REBREA LEZH A MA  EYMEEAXHHEES B DOGO<D W, BRI
R AT B DYV OFRRM T JD PO =D YU EHFEHRIEA DG, iz DV
) GFEAE DV U =DV ()EA DY G, FBHEEASA j DV (=D 2 k)
R RN &, MR 5. BRI T .
ProcedureConnected _Components ;
(1) Vi€V, DY@ «is Al,i)=l;t<1;
(2) Yi€V,DP@W=min{D"(PDIAG,D=1.Y iEV}); BG)<n+1;
(3) Vi€ V,ifDY@)#ED (1)
thenB(D“ "V (1))« DY), Big/ DY GHEE W5
if B(D () <DY (i)
then D (i)=B(D" V(i)
endif
endif ;
4) VieV,DMO=DODCG)); DYH)<DM;
T (5) JIEVLIEDY(PED()  then t<-t-+1; goto (2)
else STOP
endif
end;
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PRIRTH A v, A SRR R SARRMTRE  ETRS v REL A A ENRR . NH L2 H
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poy|l1 1]t 1]1]1]1]8]8]8]|11

pe¢yl 1|1 |1p1]1]1l1]|8]8|8]11

(DO (O FFE § RBAREEES ZHFR, - REVRE-TO

Ez HikmiTaE

W75 16 75 SIMD—CRCW SEE IR b an i 908 B k. 2958 PEG, DR %
B ixnti- EES EEEEERENEQ. QP FET TR HhE QST
B
(2.1) Y i»j: PEG.DE CU,j)<=n+1;

(2.2) V¥ i,j:if AG,j)=1 then
PEG,{ 1 CGL.D P (DYE 1, {L&/MR5 PE SR
endif ;
(2.3) VY i,j:ifC(G,j)=1 then
PEG,j) A DY GYIEE HA 2% &/ PE ST
endif ;
BOEERE” .
(3.1) ¥i,]j: PEG,DE CG.D<=n+1; PEG,DE B<n+1;
(3.2) Y i:if DYDY () then _
PEG,1)[E CD® @, DUV GONE 1", {UR/IHE PE
endif ; '
(3.3) Yi,j: if CG,j)=1 then
PEG, D B PGB 1 (LF /A% PE 5HI
endif ; )
(3.4) ¥ i: ifBMDTE)<DG) then
DY )=BM* N
endif ;
BIE,EGYEEMEHILMT
(5.1) if DY) #D V() H then
PEG, 1)E"1"F48 & FLAG W, L&/ 45 PE BRI
endif ; ‘
(5.2 PEG,D)#HH FLAG=1?
if FLAG=1 then FLAG=-0; goto(2) else STOP endif;
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© HIEBRABAAFIIZOR  http:/ www. jos. org. cn



4 3 RAEF —ANRBYOEES LHATHE — 65 —

P GOETFBOWME.OM MR, MERETLY Togn! K, HEAEEEO
(logn) B} [B] LO(n®) &b FE 8%

THAAREEE SIMD - CREW St 27 A EWs . b BEERAEE S
RUHHR T I RIS (2, (3. ()i 5 e, ARk,
FIWTHMT
(2.1) ¥V i,j:if AG,))=1 then EGi,j)«-D“ V() else E(,j)<n+1 endif;

(2.2) MEEEMAETH O MEHEEHERE/ME Con (D =min{EG,) |V jEV};
if Coin (D520 -+1 then DV (i)<C,.. (i) endif;

BOOPEBMWT .

(3.1) Vi,j; PEG,DECU,PD=n+1; PEG,DE B <n+1;

(3.2) Vi:if D®@£D () then CG, DV ())=D() endif;

(3.3) MHMECHEN ) H O BB AERE/NME, Can(D=min{C i) EV); -
if Coin (3D F#n+1 then B()=—CLi, (i) endif;

(3.4 if BID“ " ({))<ID® (i) then D (1))=B(D" (i) endif;

FGIEEIM T

(5.1) Yi€V: PEG,D) i
if DYDYV () then B(i)=1 else B(i)<0 endif;

[1"\
(5.2) it 20 B()0 then t=-1+1; goto (2)
else STOP

endif ;
B A 7E SIMD—CREW LI I8 b, ki 82 T E £ Ologn)AHE O (n?) &b
B SRS AR SN EBEERERT P EENE Tlognd NTE, WK n 4
JC & e/ MEFRO Uogn) B ] O (n/logn) AhEERS , X REB B (D). Q)ERE O (logn) Bt
[E].O 0 /logn) LR 2Z M Al 2 K. MHBEH G E LT Togn 15,

FI3.7E SIMD—CREW JLTEZP A |-, sk —F i G(V,E), [ V] =n #EE 5
FEO Uogn ) BHE O (n?/logn) 4h H 8.

& W ANHEER DO EFAERE BN T IR RENEES X E
i&. AE SIMD —CREW JLE IR b, thBE T O (log?n) B A, O(n*/logn) 4b FE 25 , 1
£ SIMD—CRCW LB IR b, b B3 HE O (ogn) B O (n?) 4b 7 85, [ % 4 89
Hirschberg BEEAT LB T R M F AR L RA T B (4 8 5 2 oh, R L2 bR W 2%
b SEHE K $ Hirschberg SUEF A0, RERET 2B SR REB AT Mognl
HORAC, X FR AR A S B S It A2 oy 7 32 190 3 3, 6 300 B 1, 7 o o 0 o U 4 47
HERE IR X — .
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