¥3vE FEoH it B N I ## 2009 £ 3 A
Vol.35 No.6 Computer Engineering March 2009
- ME5EE - YEHS: 1000—3428(2000)06—0113—03  AkERINED: A RESHIEES, TP393.08

NS2

SCTP

( 450002)

SCTP
SCTP

Improvement of SCTP in Differentiated Services Networks

LIU Hui, TANG Yang

(National Digital Switching System Engineering & Technological R&D Center, Zhengzhou 450002)

Abstract Aiming at the problem that two-window algorithm can not judge the dropped packets marked type, a novel judgement method for
dropped packets marked type is proposed, which extends the SACK chunk of SCTP, and the dropped packets’ marked type information is obtained
from the extended SACK chunks. Simulation experiments are made in NS2, and the results indicate the improved SCTP achieves more throughput.

Key words Stream Control Transmission Protocol(SCTP); assured services; two-window algorithm; throughput

1 cwnd = rwnd + ewnd / 2;
SCTP TCP 1
else{ /I'IN packet loss
SCTP [ cwnd = cwnd / 2;
DiffServ } 1 )
SCTP TCP AF rwnd rwnd RTT
T Tcp contract_bandwidth rwnd
SCTISDC ¢ rwnd<cwnd
SCTP SCTP wnd
NS2 SCTP
2 rwnd
SCTP AS ewnd ouT
2 TCP TCP ewnd IN cwnd
2.1 ouT
AS IN
DSCP ouT
IN ouT IN 29
RIO
out IN IN ouT B 2
et N m @
2
[3-4] TCP AS
TCP ) 1)  AS
TCP AS
TCP RIO
if (OUT packet loss) { <egp3> (2005AA121210)
rwnd = rttxcontract_bandwidth; (1981 )

if (rwnd < cwnd) {
ewnd = cwnd - rwnd;

2008-09-25 E-mail yihui_mail@hotmail.com
—113—



AS @)

®
(2)
@)
TCP @)
[5]
3 SCTP
SCTP
SCTP
3.1
AS
1P IN
ouT NS2
1P
ouT
1P
IN ouT
IN ouT
RIO
IN
IN ouT
32  SCTP
SCTP
SCTP
SACK 1
T = R 5 5

Type = 0x03 | Chunk flags= 0 | Chunk length = variable

Cumulative TSN acknowledgement

Advertised receiver window credit (a_rwnd)

Number of Gap ACK blocks = N

Nuinber of duplicates = X

Gap ACK blocks #1
start TSN offset

Gap ACK blocks #1
start TSN offset

blocks #1 previous [P MARK

blocks #1 current IP MARK

Gap ACK blocks #N
start TSN offset

Gap ACK blocks #N
start TSN offset

blocks #N previous IP MARK

blocks #N current IP MARK

Duplicate TSN 1

Duplicate TSN X

GAP 2
IP MARK previous IP MARK

—114—

previous IP MARK
GAP

ouT

current

IP IP current IP MARK
GAP 1 IP
GAP  SACK
GAP IP IP
IP

SCTP IP DSCP SACK

GAP current IP MARK, previous IP MARK
33

SACK
IP

(1)lowtsn = SACK.CTSN; tempmark = BE;

(2) SACK GAP (1)

(3) SACK GAP, hightsn = SACK.CTSN +
GAP.startTSNoffset

(4) current IP MARK=IN  previous IP MARK=IN

tempmark = IN

(5) current IP MARK=0OUT previous IP
MARK=0UT tempmark = OUT

(6) current IP MARK=0OUT previous IP
MARK=IN tempmark = OUT

7 current IP MARK=IN previous IP
MARK=0OUT tempmark = OUT

(8) (lowtsn, hightsn)

tempmark
9) SACK GAP lowtsn =

hightsn; hightsn = SACK.CTSN + GAP.startTSNoffset 2;

2( )
SACK.CTSN SACK
cumulative TSN acknowledgement tempmark
SCTP
SCTP
IP IP
(temptsn, hightsn)
TSN IP
3.4 NS2
NS2.30 SCTP SCTP

SctpGapAckBlock_S{}

current IP MARK, previous IP MARK
GenChunk()
current IP MARK, previous IP MARK
void SctpAgent::ChunkIPMark(u_char *ucpSack
Chunk) 2

1 NS2
SCTP void SctpAgent::FastRtx()
gdb
2

cwnd 2(a)
2(b) ouT
IN ouT

IN



S
8
40 ms

PHFERT O/(<10°Byte)

(a) cwnd
45

40

35
30
25
20
15

/(x10°Byte)

10
5

0 Trrarbrravbararbrrsrbarraborradaar-
0 5 10 15 20 25 30 35
Is

(b) cwnd

3
i~Di(i=0,1, ,7) SCTP
SCTP FTP
Ei(i=0,1, ,7),C, E
Ei(i=0,1, ,7) E TSW2CM
IP
RIO
AF maxth_in:100, minth_in:50
0.02 maxth_out:100, minth_out:50, OUT
0.5
SCTP 7.2 Mbls 3
3 C,E
12 Mb/s, 8 Mb/s, 6 Mb/s
60%, 90%, 120% 3
3 SCTP
SCTP 8 FTP SCTP
500 Byte 30 s
4
4(a) 60%

4(b)

4.2

@)

@)
SCTP

®)

(4)

THRBEIIMbs)

FTERF LR (Mbs )

90% 4c)  120%
3.0
B
25 mim g =iy PR
~ IR IR A
£ 20 o SmapsinnT T il |
= * R TR N T N
BIS 3 HHBE - o M
i ] gk L L
T e e P L
o =¥ Voo
L A
€5 El BT il Tl o i
] AT AR [ T T
L o T it ST TSTOTSISRT

() 60%

in

=
[

A
0.5 §

I
147w
0.0 Fort }

0002 0406081012 14161820
R HFE/(Mb-s)

(b) 90%

3.0 7]

i
1 1

PER, e Tl B il Tl e Ll el |
1

M,

-
s, = Y

Ii—“é
2

i e
e 1

1

€002 C406081.0121416182C
TR/ (Mbs")

(© 120%
4
SCTP
AIMD
SCTP
SCTP SCTP
SCTP
( 18 )

—115—



