200743A8H
HRAVET—IHRS

DDTATURSEYID
PR L R ORE

RRANE

s VUUSAT N RTLE

« BEREMERR

- EERR. R AH

« VUUSATUMNIEVY DY
o MREM EFIEDRE

« YERalb—iav(ckHHREFTHE

. FHERER

NI 42 211 @ 1@ E . o mime

B A HE F= - FEDESHORE

(B LB R KIRKF KERKF

AT LERFRRR YAN—AT4T 58— REBREHRBFARER

(KRK# KREREREEFRH)

E—mail: yukio.ogawa.xq@hitachi.com

DODFAT N R T LIBE MREREHTER
|

o T—HtUR AT AEEY—REE DUDTATURNTEYD o o

TROT TS - EFEHRORVNAUES9T 4T (REER) HTCPELS

VY—RAEHER, A -FHHMER L

FSEEH
VPNF—bkoz4

/J974 Tk

F—45- }
FFEL i YT A T4R BHE. .

VPN: Virtual Private Network

3 L Righis Reserved, Copuright(Q) 2007 Hitachi i)

MR
FYRT—UHEEMNS AT LIS EEEE (BOBTF) 1S
- AVRSRYMER YT —URET AT HE

- FYRD—UBRE DR ABLRA L E— LI DX BE

BH
AVB—FIEDLDT I ERFEEHRELT,
DOOFATUNSEVYEBM ELT:
SEFHBMORNAVE259T4ITCPBIEDIEREE-1ERER £

o WL Righis Reserved, Copvight(C) 2007 5

EEMICHE

fachigg)

BEE. RE T8

&R
DATLMRE - FVRT—IBEDHERX [1]

R TRIBHERE T —R /v I T 27TV —a  DEE [2]
- TCPMNagle7 JLT") X L &EBIEACKIZ ;6%%
- TF=RETANDNNYTFIT IR BEE

o/ S— ZF U RHTTP (P-HTTP) [3]
2 2

0. 2, pp. 175-209, May 2006.
wary,
1. 27, 0. 2, pp. 65-73, April 1997,

RES7T &

KFSEV I OBTERERIC A RERES XK, Ml
- AV RTLOMSEYSBER(1684) . 2006/12/20~2007/1/25
- TP E = & HHEERI (VPN — bz (=R %)

\ Righis Reserved, Copuight(Q) 2007 itz gl

UGS AT VRS EVI DY
- bSEVID S EE
|

ABST4TIRNSEYY NILIEREME NS EYY
(XFERERIE) (BEERERE)
94Tk H—/\ DSA4T H—/\
YHI Rk
> 1048
LARYR R D
A
— i o
e EST S
MSS. m( nMSS+
' 1
B o i) |||I|||| -

-~

a)

L AR RNy N EIE RIS R YRR  MSS: Maximum Segment Size

—S— WL Righis Reserved, Copyrihi(C) 2007 1




DUDZATUMNSEVI DY

- YOI RNy EIE R ERR S
.|
AV B—RIMT HER

z 4, T T T

N H H : 0.096

v

~ 3.5

o 0.084

—

g 3. 0072

~ 2.5 0.060 2

X o0 H

i 2.0 0.048 %

AL oo

A

Qo 0.024

iv]

B 1] ECCCSSSOIE SUNRNE SRS SIS S T 0012

"ll‘ 0.0 ; ; i 0.000
-6 -5 -4 -3 -2 -1 0 1 2 3

/S4B TR (I0g10 )

L Righis Reserved, Copuight(Q) 2007 itz gl

DUSAT NS EY I DT

- LRRU Ry B E R RS
|
4?9-*‘7&771’.’7(

z 4, T T

N H : 0.144

v

; 35 0.126

— -

E 3.0 0.108

,;(/ 2 5l b e aos0 &

\— =

:b 2,01 b R 0072 g

Vi 2

'\ 15 | . 0.054 =

X

™ L.0p- 0.036

& 0.50, . T e e ABSHT4T i 0.018

| SVG ) q022(63m)B 4505 (5EE)

ik 0.0! L L . . . 0.000
-6 -5 -4 -3 -2 -1 0 1 2 3

/S4B E TR (I0g10 )

U Righis Reserved, Copvight(Q) 2007 itz gl

DS AT NS EY O DT
- LRRU Ry B E R RS

T
: “ I0144

i LARURISEy =B Sk

= 37 (£H)

’ 0.090 2
|

LRRURMSEYI =184k
=2 (V859747

A= IRT IR

F—RET A4 X (logl0 /3 (k)
o

1.0 0.036
0.5 -1(_)!;7(7#“) ;{5&5(;7;37 ...... 0,018
0.0! i : L . 0.000

-6 -5 -;l -3 —]2 -1 0 1 2
/34y B3 B R (I0g10 #5)

I Righis Reserved, Copuight(Q) 2007 Hitachi gl

DS AT NS EY O DT
- LRRD Ry B E R RS

i AV E—FRVET £

: ’ Wy yrDH A X 1= MSS ! : 0.144
; ........ 1 : 0.126
™ 3 gbmmm b AT e, e - _TNAXIMUm seqment size |

E 0.108
";(/ ---- 0.090 2
N 20l i 3
Y 0072 §
N el
A T A5859T147 0.054
X MRTYROYAX = MSS

D o)Ly (nMss+a DRE) 0036
f\ 05l : & ABS59F4T 1 0.018

| t VIR S5 (ER)
ik 0.0! L L . . 0.000

-6 -5 -4 -3 -’2 -1 0 1 2 3
159 N BI S RARIRG (I0g10 1)

L Righis Reserved, Copuight(Q) 2007 itz gl

DS AT NS EYO DR
- LRRU Ry B E R RS

A= IRT IR

T :'5 KLY CnMSS+AOER) o1ss
QY NN W

o o 0.126
E 3.0F-- 9 _s_._Mmaximum seam o1on
K 25 0os0 &
; 2.0 ooz 2
S b o B
f\ 0.5 0018
“L 0.0 i i H : i i H i 0.000

-6 -5 -4 -3 -2 -1 0 1 2 3

PEREM] £ FEDRET
-BIRR.RE. BRTI0—F

#| boEYY BRA. FE RR7IO—F

oJE BB B o2y AR O R B4
P /N IRERZIE GBISmH R L)
x| EREALE

oL AR REF IR K

- FEy 7D EMERE

oL ZAR REFREIERR K SSRODIVDFFURR—FAD
Ry - AO—RA—FER4—F | BEEBZ (RL—TvbEL)
Em | SSOME TF—HETAD

F—B AR nAMSS+a"~DEMRL

-"m(nMSS+a) iR | (BEXEL)

159 N BIEERIRIRG (I0g10 1)

\ Righis Reserved, Copuight(Q) 2007 itz gl

o P L Righis Reserved, Copuight(Q) 2007 itz gl




MREM £ FEDRET
- AVBSOTATHEISEYIIZRLT

MREM £ FEDRET
- INVIERERIR NS EYIIZH LT

Fobrz(ACPTEEY) ToREAARTOED L ppgaskggx D
9547V N Y= e VO N S - m(nMSS+ a) :
I
YHT R e _’ o I
T an_ - 1
PEEE e o o w__)
\xxi :ﬁ Se--rmm=-C
3T % n ‘ F=5tJ %/hﬁﬁﬁk
\‘bs \ """""""" =~ N ’rs N o~ ~ - s s ==
BEN —9/\'7‘y|~0>1a§;£1— 1 1'sSRL 1 SO~ Fserabax
‘P N . ! SRa.L,I So nMss+a !
; N . -1 ~  Ms: 1
| | £ SRR ! !
I P : 1 1
\' 't = =min(RTT-RTT,,, T./2) , ! e T HR 1
B ] Se _fl ___________ . FifH il \\ _ _EEMREE !
—i- e oo i SSR : Slow Start Restart —u- MSS: Maximum Segment Size e
. - o _ . ~ - L =7
3alb—av(c kD EREET U2alb—iav(c kB EREETE
-Y2alb—avETIL - FHE AR SEY Y DFER
|
EAERRE 4/9 *%77-&;{
2+ E B
I() e ,—,.. = 0.120
| 20 Mbps, 5 msec \ 0.105
Abstok [ bz %{ < SUHSATUMSEYY oo
BERE | | ((TCPFRFY) 7
i 20 Mbps, 0.1 mse: i HEIEYY oo

(UDP, 6473, 128Kbps) X n

‘ % tail-dropBL—%

4Bk | 1 Mbps, 30 — 300 msec \
h l n o (RYTFHAX: 5084 uh)

HARE | /SrybFRYTE 0,3 %

100 Mbps, 0.1 msec|

4
L |
BZIERR E n=%

L Righis Reserved, Copuight(Q) 2007 Hitachi gl

oo1s | *ERMEBKRT : 60FHR
<SR R4 - 30 R

sy B E SRR PR (log10 #2)

i

.
A : : : H
i i i 1

ES6-5 4 3 2 -1 oi 2 3
LARUR I~5t‘y’]§ll?§B#F§Faj[iﬁ(loglo )

L Righis Reserved, Copuight(Q) 2007 itz gl

FHE#E R
- AVBSHOTATIENSEYIIZDINT

REILR9H1) Jbﬁ\b0)7J5f.L\ts~l~ I:I‘yj’&w Ay7 % :3%)

ambg:flows = 3 ambg:flows = 3 g tlows - 3

._.

N
i
&
g

-

emsbg-tlows = 9

by -flows = 10 by -flows = 10

®

™

D

[m)

%'\ 10 wEREARL - 10

# |1

g 81 8 a & Ef.!
[ty . GE{ERREL) GE{AMESHY)
s 9t 8 q

fé 41 “30T ; 4 L 4

e, 3 o 5

= 27 -y | T
[ oLex 0 = il

o T00 200 3000 0 100 300 300 0 100 300 300

%S J7'J/711:1§:ELE%F§ ()

U Righis Reserved, Copuight(Q) 2007 Hitachi gl

FHE#E R
- AVBSHOTATIENSEYIIZDINT

7tau|-drop§2)b—7b\b®|~n»yjﬁz(w sw%nwﬂx 50/79b)

® Zhoflows -6 Zhoflows -6 b lows - o
D 60 et o oot ol Tigien=
D L] by -flows = 9 by -flows = 9 wsbg-flows = 9
o ! A A =0
L 5| e 50f--1-4. 130 1
e || AREAEAL (g?ggf )) BRISEVIR
= p 3 B L

1 40 . 40 2 =

oIl | wRREnY
g 30 3 & 30 SO 301 GAfRMRESY):
= i Ths I

e & W

5 20| 20 200% e
[\

19 10 10} Jig iy
I o olgigs-#-r-3- Olaia

Bigi-g o fodo i
0 100 200 300 0 100 200 300 O 100 200 300
71‘x|~)b7~/7')/711:1§:§L&-’fFa‘1(?’"

| Righis Reserved, Copuight(Q) 2007 itz gl




FHE#E R
- INVOERERI NS EYIIZDLNT

tail-dropgﬂib—é‘m\éo)Fl:l'yjﬁ(w—sa)/<~y773f»rxzso,www
70 (V]

& bty bt bt =]
7_; 60| S 60 gt 6| 60 B B
o «SSR#L {SSR %\ <SSR

2 50l ;. *SSREY 50 SSRBY | \ RIS sof;| "SSREL

I~ oty AUk oAb 2 AUk ek ALF
& B BHREDY AL ERRH
Het 30014 30 30044 30[ %

:L’ 20 20 S 20| : 20 3

-|‘§ S W Ik . |

= 10Ht 43110} w . 1 hedd 10125

o N A 1Y

||||ln . N s \\

ol k5 0 B ol o oiio 0 .
0 100 200300 0O 100 200300 O 100 200300 O 100 200 300
SSR: Slow Start Restart. RV IS FRIBEIERTE (1)

I Righis Reserved, Copuight(Q) 2007 itz gl

O—lr U AES (X109

it BE FE
- INVOBRERI NS EYIIZDLNT

B AN EER O
GRRL Ay HBIER: 80mB . KOy T 0%, —5/ T 74X 50/ uk)
> : E ‘ ] : ATTS
N
1
5.0 T -
B 4
4.5 s A N
v AV BRRIZEY
9 fr B RORD
R RFHMMAOHE
\ = /S— R MEHA
35 FoRSEARE
! s
3.0__\__f !

0010 “-0.015" 0.020  0.025  0.030 0035 0.040  0.045
FEZ (7))

U Righis Reserved, Copvight(Q) 2007 itz gl

FEDHESRDRE

FEH
AB—RIIDLDT I ERABETER/RELT
D OZAT U MNSEVY D RER EFEERE
AVESITAITRFEDRSEVIIZHLT
-V yMEREEE — R ybROyTIcR T S ER L

N ILIBRERIENSEYIITR LT
- AA—REZ—FBRA—MREAT — EiktEae-/A—XMEEM
- BT AUNEHEE — N—RMEEM

HEMARY IR T HEIE
EREBETO A

21 I Righis Reserved, Copuight(Q) 2007 Hitachi gl





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


