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Decision Diagram Construction Based on Run-Based Trie with Pointers
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1%, Srinivasan 512 &5 FENRH S [11]. LirL, TOF
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Table 1 Bitmask rules.

Filter R

r1r=0x1%x00
ro=0x%x1x%x01
r3 =0 1% 1x%
ra=1%%x1x%x0
rs =% 1*x011
re =000 % %1

flizzfimzdAads22ickD, R4V EZf RBT 1I2HD
S EMMEREERIRET S, HiZ, FEEERIZLD, £
RFREOENMEHELD B.
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H5E - J 1 (Run-Based Trie, RBT) &, P& Y X b [10]
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w#b&é»—»UXh@W%%lhmT.

W= r; DEHERIZFLT, T4V RI=RIAT %
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1 R1PSMEENS RBT
Fig. 1 Run-based trie for rule list in Table 1.

FND N T4 AEHT S, 25958, N7y b p[l], p2],
L Pl DEBEHRIZ-ET I AT BRI THRTES,
X 1D RBT 2 RA VX EEBIMUE, KA Y XAF RBT
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A V24 RBT O#RZEIL RBT DR HERE L [H
FECHB. 72720, RBT OBRE RGO E4 | 7217 OHfisk
ZMBZDT, TORMEHERIX O +nl) =0(nl) 245,
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AV Y F D RBT [8] (23D Y@ REERIE DRI
EEHR R & SIE R EL O(1%) £ O(nl) TH S, Ziucxt
UTC, Box 3EREREEER L SEEHEREN O1) & 0(2)
L%, KAV RBT IZED K REREREZREL
7= [17]. TOWERIZFE UM AZEL DT, LHEPIEN
D &S IEME R OLE L TURMFHIREZTS Z 212X
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RA VAN RBT (2D S RE M OREEIEZ, ST [17]
TREUZRA VA RBT 2 S X N5 RERDORESE
HBehFEoel —HThb.

A VR RBT ICHE DK RERIZ ST 572012, K
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WZeThHD., M2DKRA VAN RBT ICR LT, #HH
B BEEMREMAESEBMUZEA VX RBT 2K 3
RS, X3 OHIEIZOWT, {} THENLZEED, T0
Wi S EEMRERfi 2R L TVWD. F£72, [ ODEILH
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Fig. 2 Run-based trie with pointers.
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Fig. 3 Adding node numbers and reachable sets.

3 [17).

4.3 REMESE

RA Y EAF RBT 12D K PEARIZH LT, Binary De-
cision Diagram (BDD) [3] % Zero-suppressed Binary De-
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Algorithm 1 getnode
Input: REXDHIR v & v DT (c1,¢2,...,¢m)
1: if ci =co=... =¢c,, then

return c;
: end if
Ve 22— 7 =T (v,(c1,¢2,.-.,Cm)) BEET S
. if V PF4E then
return V
end if
V + (v,(c1,¢2,. .. cm)) TINS5 i % AR
VR —IF—7)IZEM
: return V

© NPT RN
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ZAWTED, v & (e, cay ey Cp) DB I=—27 T =TIV
GENTVERZHEL, EENTVWEZLEDT FL A%
B, a=—20 7 —=7NVIZEENRVWEEE, oMK
TAHTY MY EERLTI=—T T —TIWIZEINLT,
ZDT7 NV A%EKT.
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Algorithm 2 1Z/8 9. Algorithm 2 I%, HIR#HAL 7L IV
ALTHD. ZOTNVITY ALIE, K12 Z{FRBT O
WMFESDE (ig, i1, ... i) ZATEUTRZITED, i 15
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Fig. 4 Decision Tree.
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Fig. 5 Sharing.
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Fig. 6 Deletion.
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& S, MEEER S, candidate TGS 27 R A (B
EXOHIR) %KT. BEAETHRWESIE, (io,i1,...,0%)
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Algorithm 2 ConstructDD
Input: R4 ¥ & RBT Oi#AIES D (i, i1, .. ,0%)
1 (i0,i2,...,1k) DO HERIV— V& GHEHE
. candidate % i B ARBHN—NVDEFL TS
D (ISIGT AR v Af RBT OREREMiAEEE S, 55
if S;, =0 then
return candidate |23t 5 MUEHI RO T K LA
end if
7«1
: while j < |S;,| do
wkS;, OjREOEHLTS
¢; — constructDD((io, 21, . . . , ik, W))
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— =
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: end while

—
N

: return getnode(d;,, c1, c2, ..., ¢|g,|)

IZHLUTS,;, DENETNDOERKZMAT4]% constructDD
ZHBZ, di, DT EEKT 5. REXDHIRIE, Algorith 1
THMAH PR OPHER I NTLSERINT NS,

X 3 DHRA XM RBT » SRS N PEME M 712
R PEROH RN 70 L7205 DIT/H LT, REMD
MBI 23 LD, R1IOL—ILY AT 0% ED
REHBEL TV 5.

TR SRR

BETFHEOESM2EIOE-HDIZC EEE2HWT
HEEREIT > /2. EBRBEEIZ, X% 4GB, CPU
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Fig. 7 Decision Diagram.

A% Intel(R) Core(TM) i5-8400 CPU @ 2.80GHz, OS i
FreeBSD 12.0-RELEASE T® 5.
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PRTWE. TNTRDT 1 —)L KOE 1% 32,32,16,16,8
Ey hEDT, V=R 1IZ104 745, L—IVERDE
121X, Access Control List (acl), Firewall (fw), IP Chain
(ipc) ML 7Z3D2DY— R 7 7 AV EH W=,

I —)UEL 100-500 DIV—)L ) A N & &% 5 DF DR L
T, RA VXA RBT IZEED S PREAR L PERIZ DWW THE
SEIRFIA] & Hi B & 2 EHAI L 72,

WA 2 ZAF RBT ITHD S PE AR & R ETFIR D REERIR ]
iR E 2K 8,9, 10, 11 12T . REFIEROMEERH
ERITM 9, gyl BERTH S Z L ITHEREI N,

8, 9 &V, ACL IFHEEERHIA FW & IPC IZH AT
EWw., Zhid, ACL MDD = DIZERTHEDTEELL <,
PER - IRER %2 HEET 2O EARN M EE DAL N
MOTHEEEZD.

B8, 9IZmRTEDIZ, L—IE 500 2B WTIREFEL
FREAR LD B 100 fFORERHEZBEL LTLE->TWY
5. 0NnEL, M 10, 111TmT D1, V—I# 500 TH
FFIEOH BT ERDHi fID 1/100 TH 5.

Ik, REREFABEOEE CRER ZHEHET LT
EMRTENE, REFRIIENTHLLEEZS.
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Fig. 8 Construction time for the decision tree [17].
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Fig. 9 Construction time for the proposed algorithm.
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Fig. 10 # of nodes for the decision tree [17].
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Fig. 11 # of nodes for the proposed algorithm.
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