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Input: query graph Gg(Vg.Eg)
Result: Grpr(Vear, Vied: Vitack, Vivorys ErBr )y Gred(Vi. ER)
1. Grer(Vrer, Erpr) + Go(Vg, Eg)
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if (size i Connected Vertex Cover(CVC) exists) then MCVC « CVC and then
break;
4 end
5: Grei(Vied) &= MCVC
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10: end
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el B g = gl gk A ZrAlAE dads 29 2
darelE 2
Algorithm 2. RBI-MatcH
Input: query graph Gg, partial orders PO
t: (GrBr,Gred) — REWRITERBIQUERYGRAPH(GQ);
2: initialize the bitmap sets in CandidateTree
3: while ( there are more chunks to process) do
4 Ceur + CACULATENEXTCHUNKRANGE(mint);
5: PINPAGESANDFILLCANDINFO(Clyr, —1): /* —1: Current Index on G,.g4 */
6 DELEGATEEXTSUBGRAPHLISTING(G rBI, Gred, Cour, CT, PC); /* oxt. listing =/
T INTSUBGRAPHLISTING(G RB1 , G red; Ceur ); /* 1nt. listing */
s pool.Syne();
8: UNPINPAGES(Cour ):
10: end
11: Function PINPAGESANDFILLCANDINFO
Input: Ceur, tigs : Current Index on G4
12: foreach ( pid € P(Cg,,)) do
13: | AsyncRead(pid, UPDATECANDIDATES(pid, CT, tias)):
14: end
16: wait until all invocations of UPDATECANDIDATES executions are finished
16: end
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9% B YL g agelX o] gt ARTRE 7|8
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wA, dagF 38 Fxste], B AAde] yF Ar g2 gaged diste] R AHE w8 o o] 8=
RedIntVertexMapping ¥H=2F WiF- A B gz =g at o AB ag= gxgolA B A, 1 A4S w8
u o] &3t= 431 NonRedVertexMatching =5 A3t}
daelE 3
Input: current chunk range Ceyr
/* Step 1. Generate matching order of Gred %/
1: go +GENISLMATCHORDER(Gyed):
/* Step 2. Start matching */
2: foreach (v in all data vertices in Cpyy) do
3 Mgo[l]] « v;
a: | if (deg(v) < deg(ge[l])) then continue;
5: RECINTSUBGRAPHLISTING(Cleyr, g0, 2);
[ M go[1]] «-INVALID;
7: end
&: Function RECINTSUBGRAPHLISTING
Input: current chunk range Ceyr, query matching order go, depth djnr
9: if (d = |('J'"d]) then
10: NONREDVERTEXMATCHING(go);
13¢ return;
12: end
13: Ueyr + goldinT];
14: Ucon ¢ n(ueur) N go[l : dyyr — 1];
15: | foreach (v in ey, (N (M[u]))) do
16: if (v is visited) then continue;
17! if (deg(v) < deg(ucwr)) then continue;
18: if (v.pid € P(Ceyr)) then continue;
19: if (M [uqye] violates partial order PO) then continue;
20: M [ucyr] + v;
21: RECINTSUBGRAPHLISTING(Cpyr, o, dinT + 1);
22: M [ueyr] & INVALID;
23: end
2¢: end
g F 3 oA E F e vke} Zo], 4, GenlSLMatchOrder $HE 53 2o = Ao g &AHE
gt R Al A H2=EE ol&d B A, [ AR doly 1o AAS wigetez R g w3
A
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. A= ¢}
7bB AR, 1 AFRR WA Aok Bko], R FRelME T WA wAE e

& o2 ReclntSubgraphListing ol AE Asz 0% £Ajd wat VrEdgl w3 E AAHez FAIT, =

E R AH njgo] &5 wH NonRedVertexMatching &5 3| Vfﬁdgr WEE gHe ¢ grEEL o] &35}
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el 4

Input: a red graph matching sequence gseq
1 C+«0;

2: for (i + 1 to |V (Qg)|) do

/* from topology-data node mapping to query-data node mapping */
3 M'|gseqli]] + M [t];
a: end

: RECNONREDVERTEXMATCHING(1, M');

o

&: Function RECNONREDVERTEXMATCHING

Input: depth i, mapping M’

e if (i >the number of non-red vertices) then

/* full mapping */
a: report M";
8: return;
10: ug + i-th non-red query vertex;
11: if (uq is a ivory query vertex) then

/+ an ivory query vertex has more than two neighborhoods */
12: N « N(w);
13: foreach (data vertex v in MNyen (V(M'[u]))) do
14 if (v is already matched) then continue;
15: if (M’[uy] = v violates partial order PO) then continue;
16: NONREDVERTEXMATCHING(i + I, M');
17: end
18: else if (ug is a black query vertex) then

/% a black query vertex has only one red query vertex as a

neighborhood */f

19: n + the first element in N(uy);
20: foreach (data vertex v in N(M'[r])) do
21: if (v is already matched) then continue;
22: if (.U'[u,] = v violates partial order PO) then continue;
2a: NONREDVERTEXMATCHING(i + 1,M’);
24: end
25: end
26: end

Ap e dage o WA eAel me AR sk 1 gael 4% 2 olael R AR A%
lons R gHEe] e dele 21X 4ol A% A FomA WP TaT),

olu, 3F4 RecNonRedVertexMatching2 &71s3 & I3t7] 918 AFAQd 21 3T 4 Qo
ol3l, = 7 UIA] & 98 sy, & Wy AH Oz 2oy Wy e HAFE AY(ols)h, 7hdd]
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HE AFME, = 7 (a) o BAE v} e QGlol A QGo7FA Q] 971X Ao g ZE AFL-EFYT).

=7 (b= A7l Ae] aeze] wiA s dHlolE MR o) At g WAsh
e R ME BT

& *E!;OM—E— E}%Efz} dlolel A& Abgstglon, dolelse 2 @< dolHAdt 34 deoleae] + 7H4
ol Ao s F2d 5 3.

A, g doleAe 4F § iz, 248 UESS aEE xeta e F 7Y delEAle E3tetal

A3 A AP Ao

@7 tlelH Al R-MAT 225 AR&ste] Aol =5 WsiA7Iv AAF 5719 wlolB S E3hetal ot

E 1S APl ol g3t 2 HolEAEe 4AT kA A5 E2 e,
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