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Study on Router Buffer Size with NewReno Congestion Control Method

GUAN Hong-tao, WANG Dong, ZHAO Your jian, WU Jiarr ping
( Department of Computer Science & Technology , Tsinghua University , Bejing 100084 China)

Abstract:  The problem of router buffer size is one of the hotspots in recent router research. Existing research fo cuses on traf-

fic pattem, network topology and configuration, router architecture and configuration, network dynamic and performance evaluation
criterion. Based on the existing sudy on evaluation criterion and traffic pattern, this paper proposes a new evaluation criterion named
Flow Completion Time Ratio, which does not rely on the network property. Based on this criterion, we perform simulations using
self- similar traffic as traffic pattern. Observing SFCTR, AFCTR and FCU, we conclude that too large and too small buffer size will

both degrade the network performance. We aloo provide reasonable method of setting ouer bufer size.
Key words:  router; buffer; TCP; congestion control

IT : . (Bpp) M2

’ (0 (RTT)
. 100%
9 VolIP

30%

12007 12 18; : 2009 0401

863 (No.2007AA017219) ; (No. 60773150)



:NewReno 1441
100% ,
. BDP BDP v JN, N
; TCP [5, 6]
BDP , 40Gbps ,  200ms . , [7]
RTT , 2GByte. [ 4] ,
[4]
) [8]
, BDP ,
(3
, [71 [9]
FCTR( Flow- Completion Time Ratio) , 10%  15% ,
[ 10] s Paced
T(P 9 ’
ns 2 ,
3
web
' 7 [ ’
(12, , FCT ( Flow
Campletion Time) [ FDT ( File Delivery
Time) '
[1] TCP . .
, , 100MB IMB ,
100% . ; )
TCP , , 100M , 10G 56K
BDP

[4]

TCP



1442 2009
, AFCTR
; F.
F;
Shadow GPS Fo =
T oom
AFCTR
, 3(FCU) C
. OQ L, t ) n 5
, [15] CI0Q B;, L
FCU
0Q GPS el cps g
i=1
) ) FCU, = Cx 1
WFZQ[ 16] SRR[ 17]
GPS : : ’
FCU
GPS . |
GPS |
’ . SFCI'R , AFCTR
, TCP FCU
SFCRT ( Single Flow Conr
pletion Time Raio), AFCTR( Average 4
Flow Campletion Time Ratio) FCU( Flow
Completion Utilizat ion) . [4]
1( SFCTR) fi , Crovella
Bi’ w;.
b, web  FIP i8],
I SFCTR Pareto
Fi7 l
_ L U ns2
S B/ . Pardo . FCIR
SFCTR TCP NewReno ™!
5 1 2 New Reno
|
, , SFCTR 1, .2
L ,
” > 3 ]
2(AFCTR) m
, SFCTR F;, m , 1G,



7 :NewReno

1443
cwnd cwnd ’
/W 400pki/ RIT :
, 100pki/ RTT
ol t 0 t 15
E1 NewRenof®/Hzh K% 2 NewRenoffZf&HiiidE 4 RIT
AL 73 75pkt/ RIT ’
RIT S op '
. S D 1Gb/ s, s
RIT 200ms, ’ ’
s Droplail
( SrDi) ’ ’
S0pket( 1000Byte)  Pareto ( ’
,  Crovella ),a ’
1.4, 0.125s Pardo  ,a 26000 ,
—— bufSize=25000
1.2.n  400. 1.33Gbps, 20000 -
)
50 DO ﬁwsoooq
i = £
i 3 10000
D’ i g
1G 1ms 1G Ims Dn 5000 H
s B3 RSHRLRIEH G
BDP 25000 00 5 10 15 20 25 30 35 40 45
time/s
: 25000 S HEARSL T, T e 400 e O HE B A
s SFCTR . BDP
4 , SFC- SFCTR
TR . , SFCT'R >
, SFCTR 20—2C* RIT
, SFCTR 1 , , AFCTIR.
1. NewReno 14285 ( Pardo
, ) , 1000 (1pkt) s
AFCTR. 6,7
.NewReno >
80
BufferSize=25000
" —— bufSize=200
12+ ‘\ ~- bufSize=1600
\ - bufSize=2500
10F SN - bufSize=25000
E o - bufSize=50000
8l e
& g .
<6}
4l
21
s 15 "!"" .:'"".' D ¥ 3N
14285 25000 50000 100000 250000 500000 1000000 10000 100000 1e+06

Flow Size/byte
B4 RFERMEL T

flow size/Byte
E6 AFZErHXARKAFCTR



1444 2009
" ’ 4
10 ——bufSize=200
% - bufSize=2000 )
A - bufSize=2500
8 : 9
TF B
Ber
% st ’
4+ B £
3r . )
2F .
1+ ’ ’
0 - -
10000 100000 1e+06
flow size/byte ,  Pareto ,
E7 AAZXZARKHAFCTR
6 20-2C* RIT ’ '
( 20pkt, 200pkt, 1600pkt, 2500pkt, 25000pkt,
50000pkt) : ’
, AFCIR - —pRe
SFCTR ~ bufSize=200
2500
. i
100000 Byte : £
8(a) 8(b). g
o
13
—— bufSize=200
12 —bufSize=1600
1} ——bufSize=2500 | . i . { i
—~-bufSize=25000 0 5 10 15 20 25 30 35
10 — bufSize=50000 time/s
ol B9 7S [E)4 X 20 M A s 1 BA A< B
5 ol 78 )
7H 200pkt  1600pkt )
6k
j- 20pkt, 2500pkt
, ] AFCTR , 20pkt
100000 flow size/Byte Tee0d ) .
45 = , SFCTR  AFCTR
—— bufSize=200
4 ~ bufSize=1600 10
——bufSize=2500
L  bufSize=25000 FCU
3r —— bufSize=50000
Bzl
2,0
1.5
1
0.5}
0
100000 flow size/Byte 1ev08
)
8 (a) ARZEMXAERMFCU;(b) AREMX A SKFCU |
8 a) P » 56'620 200B B S}tzsdi)o kt5000 15000 50000
uffer p
200pkt » AFCTR ’ 10 A FSMHE F RUFCURE
8( b) , 10 : , Fcu
,AFCTR , . 200pkt
9 . , 200pkt .,



7 : NewReno 1445
FCU . , FCU
20pkt , FCU 56. 6% — 57. 9% s 785
78 L&\'\.‘
775
’ ¥
=~ 7651
=]
. FCU S e}
TCP 765)
751+
s 745
, 74010000 20000 30000 40000 50000
Buffer Size/Byte
, 0.2 E13 ARG X A RHFCURK
Pareto , ,NewReno
0.8Gbps, s 80% . ,
SFCTR . , )
SFCITR 4 11 , .
SFCTR , , 1G
, 10G , IMByte( 1000pkt)
SFCTR
) 5
- buf Size=25000
= — SFCTR
@ AFCTR FCU.
- . , SFCI'R AFCTR  FCU ,
100000 1e+06 1e+07 1e+08
flow size/Byte
E11 BRSERER F10G
AFCIR 20—2C*
RTT s 12 ’ IMB
, AFCTR ’
7
\ —— bufSize=200 ) ’
6 ! - bufSize=1600
\ - bufSize=2500 ’
5 - bufSize=25000
E o -+ bufSize=50000 ’
% 3t Shadow GPS . s
2 i 2
r ’ GPS s
1 8000 1 06000 1e+06 1e+07 1e+08 ?
low size/Byte
12 RFE%EHXARKHAFCTR ’
13 FCU
,  80% ,
FCU [1] C Villamizar, C Song. High performance TCP in the ANSNET

[J]. ACM,  SIGCOMM Compute Communication Review,



1446

2009

[2]

[3]

[3]

[ 8]

1994, 24( 5) : 45— 60.
) . (.
,2002, 30(12A): 2142- 2145.

XIE Gao gang, TANG Yar xia, ZHANG Da fang, L1 Zhong

cheng. Experimental research on bandwidth measurement teclr

nology and method improvement[J] . Acta Electronica Sinica,

2002, 30( 12A) : 2142- 2145. (in Chinese)

Y Ganjali, N McKeown. Update on buffer sizing in internet

routers| J]. ACM SIGCOMM Computer Communicaion Re

view, 2006, 36(5) : 67— 70.

G Appenzeller, I Keslassy, N M cKeown. Sizing router buffers

[ A] . Proceedings of the 2004 conference on Applications, teclr

nolo gies, architectures, and proto cols for computer communica

tions[ C] . New York, USA: ACM Press, 2004. 281 - 292.

Y Ganjali, N McKeown. Experimental study of router buffer

sizing| A] . Proceedings of the 8th ACM SIGCOMM conference

on Intemet measurement| C|. New York, USA: ACM Press,

2008. 197- 210.

M Wang, Y Ganjali. Unifying buffer sizing results through fair

ness| R] . Technical Report, HRO6 HPNG- 060606, Stanford U-

niversity, June 2006.

G Raina, D Wischik. Buffer sizes for large multiplexers : Tep

queueing theory and instability analysis|[ A]. Proceedings of

Next Generation Internet Networks 2005] C] . Washington, DC,

USA : IEEE Computer Society Press, 2005. 173— 180.

A Dhamdhere, C Dovrolis. Open issues in router buffer sizing

[J]. ACM SIGCOMM Computer Communication Review,

2006, 36( 1) : 87— 92.

M Enachescu, Y Ganjali, A Goel, N M cKeown, T Roughgar

den. Routers wih very small buffers[ J]. ACM SIGCOMM

Computer Communication Review , 2005, 35(3) : 83— 90.

[ 10] A Aggarwal, S Savage, T Anderson. Understanding the perfor

[11]

[12]

[13]

mance of TCP pacing| A]. Proceedings of IEEE INFOCOM
2000. Nineteenth Annual Joint Conference of the IEEE Conr
puer and Communications Societies| C|. USA: IEEE Comput
er and Communications So cieties, 2000. 1157— 1165.

A Odlyzko. The Internet and other netwoiks: Utilization rates
and their implications| J] . Information Economics and Policy,
2000, 12(4) : 341- 365.

S He, S Sw, H Guan, Q Zheng, Y Zhao, W Gao. On guarar
teed smooth switching for buffered crossbar switches| J] .
IEEE/ ACM Transactions on networking, 2008, 16(3): 718-

731.

S Gorinsky, A Kantawala, ] Twner. Link buffer sizing: A new
look at the old problem[ A | . Proceedings of 1SCC 2005. 10th

[14]

[15]

[17]

[18]

[19]

IEEE Symposium on Computers and Communications| C].
USA: IEEE Computer and Communications Societies, 2005.
507- 514.

N Dukkipati, N M cKeown. Why flow completion time is the
right metric for congestion contwl|[J]. ACM SIGCOMM
Computer Communication Review, 2006, 36( 1): 59— 62.

N Beheshti, Y Ganjali, R Rajadway, D Blumenthal, N M cKe-
own. Buffer sizing in alt optical packet switches| A ]. Proceed
ings of OFC/NFOEC2006. Optical Fiber Communication Corr
ference, 2006 and the 2006 National Fiber Optic Engineers
Conference[ C] . USA: IEEE, 2006. 5— 10.

J Bennett, H Zhang. WFZQ: worst case fair weighted fair
queueing[ A]. Proceedings of IEEE INFOCOM’ 96. Fifieenth
Annual Joint Conference of the IEEE Computer and Commur
nications Societies| C]. USA: IEEE Computer and Communr
cations Societies, 1996. 120- 128.

S Ramabhadran, J Pasquale. Stratified rouwnd mwbin: A low
complexity packet scheduler with bandwidth faimess and
bounded delay| A ]. Proceedings of the 2003 Conference on
Applications, Technologies, Architectures, and Protocols for
Computer Communications| C|.New York, NY, USA: ACM
2003. 239- 250.

M Crovella, A Besavros. Self- similarity in world wide web
traffic: evidence and possiblecauses[]] . IEEE/ ACM Transac
tions on netwoiking, 1997, 5(6) : 835- 846.

S Floyd, T Henderson. The NewReno M odification to TCP s
Fag Recovery Algorithm[ S]. IETF RFC 2582, 1999.

, 1980 ,2003

E mail: ght @ csnet 1. cs. tsinghua. edu. cn

, 1978

E mail: wangm i@ csnetl. cs. tsinghua. edu. cn

, 1969 > s ,

, 1953 > s ,



