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Simulation on Data Packet Real-time Transmission
Based on Windows Platform
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(College of Computer Science and Technology, Donghua University, Shanghai 201620, China)

Abstract This paper designs and implements a high-precision network emulator based on protocol filtering by employing network driver
interface specification technology based on Windows platform. The emulator is capable of emulating various kinds of the network transmission
conditions of WAN links in real-time, including network bandwidth, packet loss, transmission delay, and out-of-order transmission. Experimental
results indicate that the network emulator achieves high-precision, low-load design requirements. Realization of the emulator can help to study the
QoS of multi-media network applications, analyze network protocol, and verify network control algorithms.

Key words network driver interface specification; network emulator; transmission delay; bandwidth; packet loss

1 2
Internet
(Network Driver Interface Specification, NDIS)
4 ( 1 )
| |
n
. E TCP/IP l r
MNois T 1
! o
! |2
Ve T s
EMPOWERM™ Linux l §
ENDEX | l‘
Linux ’
RpITrct l l
Linux2.4 PC 1 NDIS
trace 4
Linux2.4 trace
[5] 3
Linux  NIST Net
Windows Windows (30770589)
([2008]890 )
Windows (112-10-0044017)
(1984 )

trace

2010-05-28 E-mail wang_zichao000@mail.dhu.edu.cn

—142—



NDIS

trace

) trace

(Deferred Procedure Call, DPC)
DPC

DPC
100 ns

DPC

DPC DPC

1ms

3.2

trace

) pp P P
) t; trace
ty p t=tst+y
@)
T t index Tlindex-1]<t=
T[index+1]
(3) t T  index T
(4) p P index
()
T TLil(=0,1, )
P[]
33
NDIS (Packet Descriptor, PD)
PD (Buffer Descriptor, BD)
BD BD
NDIS_PACKET NDIS
PD NDIS
PD
NDIS ( 3 )
1) NdisSend Packet
(2)NDIS MPSendPackets
MyPacket
NdisSend pending
(5) MyPacket
3) MyPacket
(4) NdisSend MyPacket
(5) NdisMSendComplete NDIS
PtSendComplete (2) MyPacket
(1) Packet
(6) Packet
NdisSend A A
! I
| !
MI;SendPackets
PtSenngmE lete
e ___]
|N:1'issend NdisMSendComﬁlete
|
3
@
MPSendPackets (5)
3
4
4.1
IP 4
Pentium4 1.80 GHz 512 MB PC
RealTek RTL8139 Family

—143—



ACER HP 3 PC
10/100 Mb/s

10/100 Mb/s

XP Professional

Windows

Emulator

EthernetlTQ NiGr—FEthernet2
IP address :192.168.2.1 IP address :192.168.1.1
s

ubnet mask:255.255.255.0  subnet mask:255.255.255.0

Sender Receiver %

IP address  :192.168.2.2 IP address  :192.168.1.2
gateway:192.168.2.1 gateway:192.168.1.1

subnet mask:255.255.255.0 subnet mask:255.255.255.0
4
4.2
4.2.1
“< ICMP
7z 60 s 1470 Byte
ICMP ECHO REQUEST
Fping 0.1 ms RTT 1
5 ms~500 ms
5% CPU
5%
1
CPU
/ms /ms /ms 1(%)
1(%)
5 5.2 0.6 5.0 5
10 10.4 0.6 4.6 4
20 20.1 0.6 1.8 4
50 50.4 0.5 0.8 5
100 100.2 0.5 0.3 4
500 498.7 0.6 0.3 4
trace
800 27 ms~197 ms
5 trace
CPU 5%
2% 5 2
g J
0 100 200 300 400 500 600 700 800 900
5 trace
4.2.2
1470 Byte UDP
<< UpP 23

—144—

Iperf 50 Kb/s~
4 Mbl/s 6 60 s
2
2.25%
4 000 ¥ T ¥
TR
3300 1 ——
3000 ¢
V‘E 2500 f "
¥ .
ﬁ 2000 | S
=
1500 f
#$
1000 | -
500 |
# i i i i
0 500 1000 1500 2000 2500 3000 3500 4000
HHHBE/(KbsT)
6
UDP 10%~90%
2 10s
3%
2
1(%
(4) /ms /ms 1(%)
10 9.9 0.9 25
30 29.3 08 1.9
50 49.8 0.6 1.2
70 69.9 0.6 0.8
90 89.7 0.7 0.6
423
trace 2
1 Mb/s 0 Iperf
1470 Byte UDP 0.1s
7 lperf
2 2

Windows

147



