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ZA, FEMENHGRIEAAT R, R, 6F 2% s 1)
R HiE R = (R _ID,R_IPL,R TYPE,R
AREA) ,Hh R _ID R _TYPE 1R AREA [f1Z:%(
XM TN RN, R _TPL = (R _IPL,R _1P2,
------ ) k% eh 2 i IR TP k513

(3) ik 28 (R AL IR

HERR OC R B BRI SR AT R TP
HhE BRI AE IR Al G M AL AR DR, AR S o)
W 1 AR S L = (L _SRCNO,L _DSTNO,
L _SRCIP,L DSTIP,L. DELAY,L BINDWIDTH,
L _TYPE),Hr L SRCNO F1L DSTNO £1:% 5

node[

%
"ip". "10.1.2.1, 10.1.3. 1",
"area" ; 0,
"type": 1,
"no" ; 0

t,

%
"ip". "10.1.1.1, 10.1.1.2",
"area" ; 0,
"ype’s 1,
"no" .1

t,

%
"ip". "10.1.1.2",
"area" : 0,
"type" : 0,
"no" .2

b,
"ip". "10.1.1.2",
"area" ; 0,
"type" : 0,
"no" .3

b

i
"ip". "10.1.1.2",
"area" : 0,
"type" : O,
"no" .3

by

1
"ip". "10.1.3.2",
"area" : 1,
"type" . O,
"no"; 5

t,

]

BERLI P ROV Fe 55 A E 1R85, 3 I
A5 R e SR AN [ W] Dy A A W] O AR L
SRCIP F1 L DSTIP %} 5 Y5 H f¥1 1P F1H (1 1P, H (1)
IP [/ H IR 40 5 — FE R A AF s w] Sy 51 35 L
DELAY F1 L _ BINDWIDTH 43 5| 3¢ 7% B 4 1) 4E 38 1
W58 s L TYPE 58 52 4 i 10 8 70 0 477 3010 2% Py 30
44 IS A L X 4% R B ) 4% 2 T ) B %, T ke o
e B S

Ryt il 2 o 2 40 40, 0k AL 2 DL
TRk R INE AR R AT

link [
1
"delay" ; 0.01,
" datarate" ; 5000.0,
"src _no": 1,
"dst _no": [
2,
3,
4
1,
"sre _ip": "10.1.1.1",
"dst _ip": [
"10.1.1.2",
"10.1.1.3",
"10.1.1.4",
1,
"type" : "csma"
i
%
%
"delay" : "2ms" ,
" datarate" ; "10Mbps" ,
"src _no": 0,
"dst _mno": 1,
"src _ip": "10.1.2.1",
"dst _ip": "10.1.2.2",
"type" : " p2p"
f
%
"delay" ; "2ms" ,
" datarate" ; " 10Mbps" ,
"sr¢ _no": 0,
"dst _no": 5,
"sre _ip": "10.1.3.1",
"dst _ip": "10.1.3.2",
"type" : "tap"
]
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B T 98k B 4 B 0 265 v (10 B 0, I 4k
UESCET
(1) REALL Y-S A
REALA I R A& —FhEE T Linux 5 Unix [¥) 52 49 04
28U, BERT DA )00 s B, ] DAAE D LUK MY
B o AN R IKZ) , HC IR 3 R 1) Bt el
B R FEAN A B A AT A H 17 A i
FIAKIEEAL, AE Linux B8 OSHHPESZ
(A0 (A8 HAT 22 B 07 20 o] AR socket 61 1 4y
PR PRSI A L, B nT L I proe U &
Gk O SO AT B s A2 H., 38w AT ] B S A
(177 2, U5 10) Y2 2% ST 25 1 FH ¥ 46 S Bl AH N 11 3K 5
PR o AR SOR IR R 409 - 9 3 M FH 6 SO A
SEILH SIS |,
(2) I DAL B
REAUA R R A SR i 7] A FIAZ O A 2 TR H s
ACCEL A L T AR I AT AZ HL D E ROk PE .
M DRSS R o 2 226 6 M T PR 8R4, 5 K IS D 1)
77 AT W W, — BRI W i R R A7 A kA
SO0 T 0 S PR RS P AT AL TR, M T (R R T 2 A
PRAS , AN & HEADL R =568 Y R R IR A, T MR UL 09
R ; SRR AT, T AR
(R WT , FRAETIE I o — SR EAT I AN AN SORIUEE T
i AL I 5 7% (polling monitor algorithm,
PMA) , SRS b
INPUT
U RR AT tap _fd, m _ evpipe[ 0]
BEGIN
& MW EE A rfds
FD _ZERO ( &rfds)
FD _SET (tap _fd, &rfds)
FD SET (m _evpipe[ 0], &rfds)
Jor (;55) do:
readfds «— rfds
select (nfds, &readfds, NULL, NULL, NULL)
if FD_ISSET (m _evpipe[ 0], &readfds) do:
read( (m _ evpipe[0])
break
end if
if FD _ISSET (m _fd, &readfds) do:
read(tap _fd)

Notify( )
end if
end for
END

T I AR A 2 A O L 1 H Rl 4
ELI 48 TR YT R, R A8 I S W e A B S 20 MR AL
R EAT L, R A8 B AR, B 2 K
£ NS-3 2 ks> o 2, i A A TCP i
BEAT A, %A E A,

(3) I pEAsE

WY EL I i e SO AL 2 TCP/TP B U A5 A4 %
H IR A B A, B A OST B ) & 25
AP R AS ), £ F S BT DL Ay AR 2 B T
NS-3 (1 B4 0 )l — AN A, BAFR i i 1)
J7 ST AR 33 DR, 5 6 B A i e 0 Bt
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R = LR A B 4 o (1 LK 9 35000 A Bl 7
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AR SCR U T 5 4 A2 10 700 25 1 o A s 95
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427 (breadth first search improved algorithm, BF-
SIA) ¢ VA DU A R 48 30 0 i N, BRI 48 40
FMFE Y EL AR E RN, £33 NS-3 4T sUf
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Input . 448 E| Graph, Y515 /5 srenode, H (1715 5132 dstnodes
Output . % 11 Route
BEGIN
S SCIE 3 9113 visit B8 4241 3% path (V5[] A8 queue
nodenum = Graph. node
path. append ( srcnode )
Enqueue ( queue , srcnode )
while | Empty(Q) do:
i «— Front( queue)
DeQueue ( queue )
Sor j in Graph. adjacent(j) do .
if visit[j] = = false do:
visit[ j] « true
path[j] «path[i]
path[j]. append(j)
end if
if j in dstnodes do;
dstnodes. delete(j)

if dstnodes is null do;

break
end while
end if
end if
end for
end while
END
I
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Research on a technique of combining the virtual with the true

for construction of network environments based on NS-3

Li Guangrong”® , Wang Kun ™ , Zhang Zhaoxin "
( " School of Computer,Harbin Institute of Technology, Harhin 150000 )
( ™ The National Computer Network Emergency Response Technical Team
Coordination Center of China,Beijing 100029 )
Abstract
The problem of building network environments was studied. In consideration of the shortcomings of low truth-
fulness in network simulation and high cost of the traditional testbed technique for net-environment building, a no-
vel net-environment construction technique based on the network simulator NS-3 was proposed. To realize the link-
age of the physical network and the simulation network ( called “the linkage of the virtual with the true” for short)
and the routing strategy for the two, the new technique uses the design of the linkage of the virtual and the true
based on the virtual network card’s bridging. To realize the data communication between the simulation network
and the physical network, the virtual network card’s bridging uses the polling monitor algorithm (PMA) , and the
routing strategy uses the breath first search improved algorithm ( BFSIA). The constructed network was tested by
using the ping command and the IRC botnet, and the test results show that the proposed technique can forward the
real packet. The consumption time of BFSIA routing was tested by setting the different sizes of network topology,
and the comparison with the NS-3 global routing algorithm proved the superiority of BFSIA.
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