AT SRS HR SR 3 A1 0 5 i PR

K, TH, 26

(CERNETAEZR (AL ) X 100 258 .0 , AR R4 VSR 27 5 TR 2 e, YL 75 i ¢, 210096)

B Claffy 19945 X0 Tty 32 T 20 A Al b, 3 T 56T I () SR HEAR L TR SCIR B BoAR AT H )il
PR RE e 28, (R FZ MM ZRR/ N BUE, EAEREEHAREWE? ASCUICERNETX:2.5GH kil
SRR SN AR BOELEL R SCE F K Trace i 52, SR Claffy M BLIR U535, RHRSCI B A Bl FEREAT T
R, B3 T LA RIOEE R, W) LU T R 2R M 44Tk AT R

R BFE; NSRS ORI

P9 8 00 5 1) H )2 —mt 2 RO A, LA
LA 28547 o IR S B AL d AL R A B o (L T
W 1P s, T SR, B
DR AT .

Claffy 7£ 1994 FFILT500 4K A ET
IPTrace FI34T, 4 th T AR A 7 V20 4k
SCA S A U B )3 ) o AR SCOKs SR ARARL )
UXTIE I CERNET EF Myt ir b, &+
FAH LIRSS (1D RGNS 2 BEH
FEZRIR AN (2) #EEFMAKT R 0.05 I,
FAE I GE T 25 RAE RSO/ B2 |5 544
I3 A5 (DISCIRBFN I [ IR B 22 7 K
HU SEUERG LY (4) B IR, KR
SCHT 7 () b A R K

1 H T EER S5 T vk

11 HE BRSO B

F BB T Claffy FIAS SCSEH 73
i FH ) Trace.

WoCKEM R e A MR 1P R SCkE

PR JEE{E
EPP: (Efficient Packets Percentage) = m
n
A Trace F (R 24/ 3L L

12 SERHE

Claffy™ 2 B Sy iR J7 vk Ky . XA B
Trace, 4 HISRFH R GeHREFI 43 2 B LAIFE
J7idk, AEI A BRENAR SRS 7 T, AT
SIHy, R E PO bR LA B S
AR FA 5256 )75 Claffy 2848, (B VEF -+
— B

A H BT AT S0 L B O s Trace
TEANRVRLEE N (45 200 S b

1.3 Pl
(1) FhAf18) 5 Fedh L HL E 6914 3K
M4 CochrantH42 HIBHIS, ZEHR SR
XA b, VEE AR DL R A ORI I A& 1)
RN

PR, PR | MR K . 240075 &
AT S IR R S B A AR L, il = I
FEARZSRG N, m O f e S8, Forn i pE tm g
SRS B N T B S5 RS AN
Tablel Information of collected traces
KA DR 245 2 IR KAEH M SRAER [H] H4 5 B (Pkt)
Urbana-
Claffy %rl‘)al;"lpiar'fg T 1993-03 14: 11--15: 11 4019 Kk pkt
NSFNET
s 1 CERNET % 2. 2005-11 14: 00--15: 00 2350 M pkt
K 2 5G 4 ETH 2007-01 14: 00--15: 00 2075 M pkt
ks 3 e 2008-05 14: 00--15: 00 458 M pkt

L “pkt” IR (packet)

= Bt Trace 1574 H 424 T H (the time of colleted traces is working day).

VAT HK 973 TSRS BT R (2003CB314804) ; [F 5 R4 30 H-X15 45 (2008BAH37B04) % 1)

Wik Hip: 2008-8-15

YEFF RIS 5K#1(1982-), 53, WiLAF7i4E. E-mail:wzhang@njnet.edu.cn



mailto:E-mail:wzhang@njnet.edu.cn

Hom EFEARRIE, s BFEARIEE,
7E B KTk 0.05 B, z (F(EEN 1.96. X} T
) Trace £, /& LA 2007 £E 1) Trace Jy 19 :
Bl 2 WA 2.075¢ 10° #13, i
SCRNHIPEIE A 596, TR K/ INRIFRUAEZE K
925, MKEPEELt =1%I, ARG XA HHhAE
KNk 92534, JiT LA 2 (1) 5245 R e i
SO/, HhFETRIBE 43 A1 HY 8. 128, 256,
1024, 8192, 32768. 131072,

Claffy 117 H7[R] I IEFE 41 F1 180(bytes)2
AR VBRIV 240, X R RIIX 2 N A
TR U3 1 23 [, A Sc i
SERG Ay VL T 3 A SEIG A R (S A /3N
213 M. VERE 2, [AI, W TIREEZK
MEEAE, WIS AL T 16, 24,
32, 48, 64, 128. 256. 512, 1024.

Table2 Three ranges of traces (bytes)

13 4 2/3 15
Claffy (1993 4E 3 H) 41 180
a1 (2005 4F 11 7D 51 1260
i 2 (2007 4E 1 /1) 56 1060
¥idi 3 (2008 4E 5 f1) 66 1160

(2) c’#tedf 2%
AICATH Claffy BIPFhbr#E Pearson’s 1)
C 2 TS 565 «

=

b, B Ronnl R LI B 2k 1 S 2L, 7
KRR 0, O FRonEs i NMatk
LI, TEAR SO RIS | AN X R
WK, BIMERAL, E RN BIEES
AR AR, RIER(E.

H1 T Pearson’s [ C 2 Ky it FE ACKR L
B RUER, AN BEMER LU AN R L i s 6 &5
B, Feisd™H 7Y% MG REAR BRI LK
f 240

f =

n

B
HETc? i n=3 (0 +E).

i=1

f REMBEXAET: | (HBEE 0, £oR

SPGBy, bR 5 V20BRAE Skt S AR K 20
AT, S BY), R, fAEBOR, R
AR, 5 BRI A R
N

2 SEREIRE

21 MIXEWITHRGHIFE
M 3 0 45 BB FEAHMILL, A3
I AR 1S 45 51 0 ).

L= R

=

40%
0%

20%

[ ]

o
ra
e

128

236

B full population

W every B8th packet

O ewvery 128th packet
B every 236th packet
O ewvery 1024th packet
B every 8192nd packet
O ewvery 32768th packet

1024

312

Figurel Distribution of packet sizes as a function of sampling granularities (packet-triggered ,systematic sampling)

3 Ca

m
%]
e

B full population

W every B8th packet
Oeverr 128th packet
B every 236th packet
Oevery 1024th packet
B every 8132Znd packet
0 every 32768th packet

Figure2 Distribution of packet sizes as a function of sampling granularities (packet-triggered ,random sampling)



22 RICHKEH T KIBENLHFE

K 2 BORMIERAERSCIE T AR,
BEALHRE BT o AN 1 ATE 2 fx EE Rl A
A ARSI AR, RGTHEABEL
TIN5 A TR o TSI 60 5 R PR3 M A AN 2 AR 1]
2, P RERLUS R B HY SRR SR/ R Ay
fib, (HFTE SR L

2.3 WHEIKEDT KR SR

K 3 LRI AE T T AKEh 7 3R, R gl
FERIGETT o JErb, I TR A T B 5 S
IS R ) o S B DR RF 20 0 EL P 1R
CEIIPEEHNE Fe'a e e A ATTE e D O

g,

=

B full population

L= 2

SOV

W12 s interval

0%
0%
20%

S VL,

:Z

16 24 32 48 g4 128

O19% K s interwval
B 3520 5 interval
015701 5 interwval

O 302401 s interwval

238 312 1024

Figure3 Distribution of packet sizes as afunction of sampling granularities (time-triggered ,systematic sampling)

24 f {ExTH

Kl 4. B 5 RS THRSCIREN T, 78 3 4%k
i b3 A BEAT ZR SR RO BE AR AE ) F R0
LbEl . mrLLE AR AL RIS o 1024 2 1 6 41
B AR LR T, B A R R, f {E
WHERMEA, HEF AR, A
10* ~1072 2 Ja).

ETELEHT FOBICRniLE | —F— s 2 AR |

ooz #— gyhnb 2000
------- i J0E
L
o /
g /
B oo
-'x. '. -!‘:
= _‘__-r‘"-c."-: " .'I
__.__.-" e :
o - e i . :
£ 1% X 1024 |0 R 130T

TR (R (bytes)
Figure4 f -value scores asafunction of sampling

fraction for packet size distribution
(packet-triggered ,systematic sampling)

ninl EFRIEHT RAGREM [ sintied 2006
w— xlrat ad 2007
=— sirat fad 2008
nans g
-]
&
2o
000
e T g ¥
ol e ey,
-} 1B ME 0 [ e R E 1l

T (B2 4 bvtes)
Figure5 f -value scores asafunction of sampling

fraction for packet size distribution
(packet-triggered ,random sampling)

LLEH, 5K 4. BISARRZE, K6
RORAEN SRR, | (s LeaOK, i AR
REHHRAEL0 LA F. WL 3 W@ o e r]
DA s AEARSCIRBN T, iS5 SR ZE 0 LEB s
TN TIREN T, Z25) EBOK o X PR el T4
SRR TRAETEL, RTINS [0 K3 53,
H MO SCER) 2K W) B, il 2 S SO RS
BTERRG, HR T IRFEARIC.

04
0Ef  BFOREHT Rihanty  —iuseecdlE)
*—numnclll
i = pywlwraic, 2006 |
[1F-3 o 3
@ R
R} — " M -
w o
T i = :
e Ty ;
ai . E ___,.-E-.
I L
1k . L . .
% M 160 12860 SN0 ]

I P )
Figures f -valuescoresasafunction of sampling

fraction for packet size distribution
(time-triggered ,systematic sampling)

3 givHEH

el X)) 4% 0 £ 1) 3 AT 75 R R R 8 R R IR
PR, ASSCHIFST T SRR RSO B Al
RS o A SEIG LU AR T S R A ML, 25
WEH, ZEWCCKE AT b, FE TR SCEREh
T RGIMFERG IR B, T AR B

ASCiiE v 3 4H Trace HINLEL, 793 LA
TR



(D) RGHFER Y 2 BEHLRIAE 22 AR/
(2) ERFMEAE A 0.05 B, XFili
PEIEAT ARG I 15, A5 s R S
SRR —F,
(3) it 1 KXFEL, 75 H I TR SC RS
52 A L3 T 1] 5] B 50 5 A PR St B RS A P
s, {HJE T E AR ZE AN K,
(4 HTMREERNZ, Trace {7 EH
WM R A TR K IRAR 1, K
FROCHIT 7 1 B Ak oK
ASCHE AL — e FE I L RE X
] AR 5 BRI R, (B IFAS 0]
(o BT TRIEK AN, BEA LR R 20 DL
B A =R R LEAN TR, A %, Ay
HA SRR R A I e . Foik, 5t H /i Trace
REE RGN, TR 1) 2155 0] [ RG B I8 245 B
IR, BT H AT ISR TER IR %, e
AR Z 1] X 25 AT R e T B A R ) )

o

S 3K :

[1] KC.Claffy, GC.Polyzos, Hans-Werner
Braun.  Application  of sampling
methodologies to  network  traffic
characterization. [JJACM SIGCOMM

Computer Communication Review,
1993,23(4):194-203
[2] KC.Claffy, GC.Polyzos, Hans-Werner

Braun. A parameterizable methodol ogy for
internet traffic flow profiling. [JIEEE
Journal on  Selected Areas in
Communications, 1995, 12 (8): 1481 -
1494.

[3] W.Cochran. Sampling
[M]John Wiley & Sons, 1987.

[4] JHess Satistica Methods for Rates and
Proportions. [M]John Wiley & Sons, 1981.

[5] Tz, 1,284 TCP S i 5[ J).
JE TR 244, 2007, 46 (2) © 192 —195.

Techniques.

Study on Influence of Sampling Methodol ogies to the
Metrics of Packet Size

ZHANG Wei, DING Wei, GONG Jian
(CERNET Eagtern China (North) Regional Network Center, School of Computer Science and
Engineering, Southeast University, Nanjing 210096, China)

Abstract: Since drawn by Claffy in 1994, it has been well-accepted so far that the time-triggered
techniques did not perform as well as the packet-triggered ones. Furthermore, the performance
differences within each class (packet-based or time-based techniques) are small. Is this conclusion till
suitable now? Base on three one-hour packet traces collected from a CERNET 2.5 G province net
border link recently, we did methodology as Claffy’s and anayzed on metrics of packet size. Some
interesting characters behind the traces are appeared, which can be used for network measure and

network behavior research.

Key words: sampling; time-triggered; packet-triggered; metrics



