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RHF 5 A HHE A A £ % A& T ) 7% 48 3R 35 (multihoming) 8y & 3T #5718 B iE4E 5 #7
A g o Multihoming & — A8 32 A+ 4 4 3 EAE A2 Mg A, L2 0] BB IF R0 T
KX &4 A BGP ¥ RON % 48 Bl & % imw A #K 5F - 12 & BGP Fu RON % & 3 oy Py ik 45 04 ISP
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Abstract

This study investigates load-balanced algorithms applied in multihoming environment
for enterprise network. Multihoming is a mechanism to provide reliable connectivity of
network. The path measuring and path selecting operations of multihoming networks using
BGP and RON have been discussed in many studies, however, BGP and RON require ISPs
to exchange extra large routing information. Link load-balancing is another mechanism; it
does the path selecting and path measuring jobs well without ISP’s extra support. Link
load-balancing has already been applied in many enterprise networks. Currently, many
commercial products are available.

The three practical applications: bandwidth aggregation, link congestion and link
failure, would be analyzed and discussed in this study.

The responding behaviors of various algorithms are revealed, the results can be used

for practical application and further studies.

Keywords: network reliability, multihoming, load-balancing
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& 4%

— AR EBFIHNETHAF RN ERFRE LR S AFFTERY S ERT
e 38 5y 04 7T SE R R AR S 48 A K 04 3% &L - Multihoming Bp & — A2 T & & ¥ 4 ks 5
A2 I EAE AL EIR T T A A E HIR 0 AL BRAZ L 0 BB A B F ey T

( Akella 2003 ; Goldenberg 2004 ) -

Multihoming & 4> ¥ 434 38 3% oy EAE MR B L8 A 55T M 3 R AR s D ey 5 i
RE - DEETRE KR LT E EFHME Ry HKAE— 28 % (last miles) 4o ADSL -
Cable Modem + Power link & Wimax % F B/X — & 48 » B VARARER & AL R o

B A7 A M multihoming #43X 3R B R G R R E A &M £ % 6.3 © BGP (Rekhter
1995) > RON (D. G. Andersen 2001 ) & Load-balance ( FangluGu 2004, Akella 2004) =
G X EF o BGP FR&mFPAME—Riog ey ISP ik BGP # g A&
EAELE AR T ey aht c AR RARS B ARV SEEAEAMYE
s B IR o RON A% % % ISP 24t 4F 7l ey 3 i@ (tunneling) R 5|3 L3 R R4y
FAE 0 B AT AL ARG B R #3645 0 (akami 2005) o

Load-balance 81 & A% & A 743 Bk 28 8 3% T 47 64 0 & 4% 44 2] 49 3% 48 9% 09 I & o B
o EORERKBYAR RAZTARV AR EG T A > A FTAH 8K -
Load-balanced 4% il B 2Tay 2R 7 A REFHLK > AR F R ISPy 248 - a KA 7
RAREGAE AR REZE—ETAIALGZR - LA LA REFK (response time) #4
FReBATHECHF S A HK-T#7E & [Radware  2005; F5 2005; Deansoft 2005)
THLE R -

RHF A #4258 A BT AT ey EEEA > RABR TR R E R LR =X - Rz
PAbr Agc#e (emulation) 697 X - RIMB R E 04k & H-F 4k 4 R-FHRA X4
ATHETRE O THRBHEE ) A THYR ) B A5 @aARERR IR, M
2

"THERESTRREE A TEHR ) BB EREAR

ARRSTIMER 545 R ARSI TR B o 240 1 4 458 o) 38 % IR 12
AT A Y e ) H o B, m B BT R T A e 5O TEE -

R~ BIES

— - BGPRRONMTE

BGP T ¥ #% multihoming 3z 3% T BRI A RE ISP ot eysaiE A
BGP T A& H RFC 2260 (Bates 1998) st RFC1518 (Rekhter 1993) Fritth ik » &
MERRBBGEARN—RLETFEN ISP Are 5B A Tevér ke 10K ISP 94z
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A
onn

Bk o A E T AL 3 2 ISP BR4R 4 R B 64 1P 45 uk o 2 54 48 04931832 5 X, L » BGP /& BGP4
(Rekhter 1995 ) & 4R S A8 B M a4 4 o E Bt e e Sl - BRI RIF a8 18 - T
MEEAE R B AR AR R A RERAZHFE -

BGP A8 Ml ey B A 3 % o9 3R3 > e R R 4k 7 K72k 7 a9 % o i A~ & BGP A i
BHAE L RAP LR R TEASTYHA (L 2003 ; Labovitz 2000 ) ° £
multihoming &5 38 3% - BGP % X #% %83 &y & (routing table) » o R P H 69 438 K B %R
fiAa4ik e % K ISP 4% BGP #4938 » ARJE 35 % ISP 4§ & /R %0k O (n°) 3% g3k
B RALEHFERGERNABRAYLE -

RON #y % X £ % 4+ # BGP &5 Bp BF R R 458 09 % 8 > i B & 0k S ag el X ) %
R AREREFTE A ARG ER F R - SHFIER ey A —
fE B8 4% 4T ROEBS B 652 8] - £ RON 64 483K (network domain) #2 & » {2 A N 18
b o AR AR AR 6 25 R # Atk N-1 8 86 25 38478 0 » L4k 8 0 69 L4 2 L § & O(n”) -

RON LA — A2 # 2 (end-to-end) #9287 AL FRRAEREHF K 2
aley s XA AR — AR (#1484 ) £RMEE 2 ZH% UDP 34+ RON 3
¥ 35 A5 R AL = 4E 0437 4& 1H: Latency » Loss #2 Throughput o A-18 £ 25 #5028 16
BiEh e iE ZBSF B 0 @A A AN — BB A 18 5 2 09 4k 8 s Ak A 4t & (performance
data base ) > M 7~ ) & Bh @ % i@ 4k 3Rk AR P& oy R e € (link state routing protocol ) =
WAR MR A A R - AR Aepr R B BE R iR - A Tde et F R R
#% » RON T yA %3 1A latency » Loss rate =, throughput #% %] 25 ¥ 2t (end-to-end ) #H &
B I8AE o WA TR B B MR A JE B ol 7 KA A EAT 2R 0 B B R R A 3R AT 04 B
Bl b e+ rbik BGP &3 4569 15 M - RON =T 24 4 & + 4% P9 # B M A8 %48 - RON #Y
HFRALIE T A 11%69 1% 8 51K T 40ms & 3E i (latency) ©

RON g4 &0 R A £ 50 B 24 ZZ R e 512 &4 33kbps EEE K mE %
B R, A P4 R D EE B F 2 L35 # (exponential ) B4 R K 0 BbE A 500 1A & 25T
AE @A B8 mbps W) ZRJELE R S HER T M A FRA RON ZAEEEH
B e

= - B & T & (Load-Balance)dy 75 i%

BGP fz RON #f % o g3k F b oy i 25 L i A - AfFEE ey k%

42 o Load-balance 8] 1~ & % ISP &4 % 3% - Load-balance 4% /i NAT (Egevang 1994 ) &4 7
K R HE > B YA session & B Afu k4 BLag ¥ - F] — 18 session & 3% & 5| F] — 5L 42 9% o
Load-balance E#F&H K 5 Aoy 7 X > RIREFHERBGAZTARRIERAE » €HA
BMAREZRKE AR S - £ RFC2391 F122 THAMSE & R-PF M EHL 7%
(Srisuresh 1998 ) » 3t & — 1B 49 3% ) TAF 40 % > B % A & 09 LSNAT %y £ » ©iRIE4

R RAIR B A KT A4 R AR (access cost) R4 Fribég » Fiminib 46y B 04 5 ak
Wi BARAR T FIIRBALHE o FARTFHOH ERAEBH R RAFARS GIFZ - FRMK
—H G o FAHARE E RAR TS TR ARG KT LR LR
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FTRM BN IP fankagiRit o A6 E (4o ¢ Radware © F5 »  Deansoft)dL 35 #
FadL RFC2391 4 M fx i 4% ~ 3k 0 8 Aol PR B M 0 iR ik o
RFC2391 F7#% Load-balance i &2 2 B 44 % 5§ 7% €,3& 4 Round Robin (RR )+ Least

Loading First (LLF )+ Least Traffic First (LTF )+ Ping to find the Most Responsive host
(PMR)$ LLF & LTF Au A4 & 2 B(weighted) 89 5 16 7% %, WLLF & WLTF & ¢+ LLF
#9 & {F (loading) ;T RBL YR EF R » W LTF 8y (traffic) 2L A BB H
By B3 4 LR B3R 0 PMR €% ICMP kel 6y RTT {A R F-4F « LA E
KoY 8 ik £ % 20 session 4 B Fe 43 IR 25 04 BRAS A% ) M & HE E A — A2 & & 0 A WLTF
Bl BEAFAIIRE AT 3 MRS By ELA | 0 5 B A WA session K 3] -

At B IR %2 A € 4Bt F] 3 18 sessions © {3 R % B @ 4 E %] 1 {8 session °

AR B IR AR
BRSPS AT A G0 M R A - BB T 6 9 ISP

ﬁ%%ﬁ&Mwﬁ BATA B 24 0 RBIR TR B - HrE Bk ey &8 3L B A%
RABRALAEAR b4k A M EEEE -

— E{ERIB

P e "\\
{ |
A sp A o~
- i~ backbones /' - i‘
;nczm_urmg . — path-selecting
unction ) function
| st Mil
- ‘ L1
-— Bs -

System_ —_—

~ Link Load-balanced J 7
7

> Load balanced

( Algorithms )
BEL A logical path from a link of the balanced system to all its
destinations

BLi ith link in BLs
B, first hop over all BLs

B 1 multihoming {#EIREBHFHIRET=E

1 2 —EaRaRFHL240EERT » L9 BLiARKRTRE & ISP 4238 - By 41X,
%&ﬁ-{“*?%‘?é’]% %k (hop)- @ T EEATEE A RTFEER ﬂ—/%/ud%i—ﬁ-ﬁﬁ:l
B4t : 8 (measuring) & 43 » K. (path selection) ; BRI HARTIR AR %
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B W P 64 B 2R sk ST 4R ¥R B T B o 4 9K 4 B 3H A T VAR A 5k & (Best) & HE & (weighted)
09 7 X R R T4 & R LB 1R e 8 3% - 82 3& 5 Fe oy B A2 38 F L A R 5y i 4 (TCP/IP
session) & £ > AE R 4R G IRAR FRE R 0 & R 1B IF L 45 ISP 4k 3R LR s eh 4p vk o
BRI TAE > L =M —HIRLSEHEBRNTEY B RTFE MY
(outbound)i® 42 » 7 — 4 B & oy P 3R &k s 42 Wy B kT2 i #7649 (inbound) ik 4% - #f 4b
W BLE R NAT 89 0 KR E - (R e F oy 3 Qe b —iRREAN - HRayk
B FAHEIRL AL RZE (DNS) fAr 7 F 430y IP REF B ENT R IR &
7hie % % DNS pr g X R0 £ 3% Mk hIEL T 2R E & R-FHraf A Y - BIAHF
RAF ALK EFE IR BT R T ©
FEH % 4% ISP 42 3% ¢4 multihoming 3E35TF » TH G Fol kR () ki 8 #
Pk ey R AEACEE AR RATAMEEE S RDERFEREARAL -
Max(|:| , Throughput (li)— Throughput (L ))
Min(Hl_FailRate(li))
Min(DiCOSt(li))
subject to
Hi FailRate (li)< FailRate (L)
. Cost(li)< Cost (L)

li is an existing choice in the market

(1)

EERFAF L GHETRETHEEZZESHRASOH IR - @ [ F4ET
FHE E F BARAL PR AR 2 09 T s k3% - BB AR B WP AR EAE > T A AR
BB ARBEERAEORRAS > RGESEB AR EZATER - £EAY
Mot BN B AR ISP £ % 24 0 24 T1 242 1.544Mbps 69425 » 58 A ¥ %
ey TR ST AR A RAKAE 49 ADSL R - mk — 7| H TE RN =R ISP £3%
T1 %4 & ADSL % ¢ 512kbps 423564 % ) -

EE ST A R F — K ISP X%k % R ISP ¥4 ipmkmk
1R H B — R ISP BB K ISP R W F W oM ak 3 - &8 7 Bl 69 3F 3R 5 B oh ks 3y
BHE—R ISP RTH—ERMEHERFTEI T FRAEBABK - 2425500 KK
F TR B R — R ISP K H 4 T A 4R M5 4R P 058 R AR % 118 — "R 4
BT S MR E R ISP s A S o £ BT VA R AR AR B K B R R

x— BEIEISP XE T1and 512 K ADSL #RE8 B ELEE R

ISP % |T1 A% 512k ADSL A %
FEEFE | 54,600 3,700
i 145,000 3,700
B | 144,000 3,700
LHEBLE IHEW
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ZEBIEERAR
AE IR a3 A B RHEE AL R AT  SRAZTZ R ABIEIERE -
(—) BB REEAER

BREFAZEZAORMEEE, ZABA T 2L LA T B an

LAEEMMEE

BIEATEAHBTEY> S ZELRLFE  TRNGEFME - TR0 X EAH
¥E ffe ©

(1)= A B R

BRI AT FTR A FAD > MR RBAERGATRILEN =48 -E 058 & ek
AT S o LM R LG T R o &R 8F R 25 6Y 8 3T 04 5 4 B (passive) 3 £
(active) o #%& B 64 7 K T VA £ 18 3 &, 3, £ 18 12 42 (TCP/IP session) 3| & 44 BF 4% f% 2 i0);
EF e KBRS — 8 B R IR RIS AT R A 0 — AR B ey o K P
B8+ 42 % A5 7 7o 1k 42 5] 3 0¥ Ml (arrival time) 64 ] B8 0] 5] 5 0 492K 60 - - B SRAL
A6y 7 XPTAL ey i -

)& 7 K

TR F X — A =AW X 4 (session number) ~ R F 43T AR & B R

(round trip time) o 342 $ % B ATIR A E/THRE BB - LB H TR KA B E 0948
LT > HEE T AT B 0 - BRI X A BRIJEYWATL—HKLR
W A BRI RARRAE - B AR — (AR - ARJE B R 6T AT B 6 R 34 IR E (R)
AR (R2)e-

AERTERZBMRBLONFMATMERNALY S F @7 TAHLEKAN R IR
g mRAFR TR ALAARM  REIRR A LEm AB mERS
Bl RFABLBRAERAAACAERN REILTHIEL > BAAE—HHARLT R2EIEL
QSRS AREE B 9B BET AR LB R -

M ERRE X EHOINAG R R FHM > o ICMP 4 echo request 3]
echo reply s, TCP connection 4§ SYN sent | SYN ack ; —fg i & ° 2k & B M fo 28] 84
SE B — T AR -

(3)& A 3B #f

2 ) 8 IB B 17 35 4 A2 44 48 3% (source network ) #| B #4483k (destination network )
MIpTiTeessdy ¥ X — 45 T A gh i 3k & B-P A M ey sed ; B — B K adi A K
P2k e BB 6 sm X M BB R B 8y F A FE AR o
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Destination D

|
ISP of Destination

L

Link Load-balanced _

System

2 EREHTERETREAERTEE

WE 2R TEETFGEAERKREKF RO ER DR :
® BoAY AR ARTHEZHMERRZATEN  oBietpikedip -
® B - ISP MR RE—EAE WA RBE— LA T e A LR ETAY
P85 -
® B P ABRGRET » HFAREE 5 EE BB T IR R
M BETEETHRAISP —AHoRg R o
® B, -D - Bh¥ELiti7 e JE A M ey &R o
2.7 & 18]
435 69 B7 82 28 (link failure detection ) =T Fv 42 3878 & € ] o B & BF AT -
BRIBETRARB TR G RE ER 0 H X7 AR RERR &) 2R &R F EH
Bt it AAF R REFMGOLE  BEREAEZETHANEL  2AEHE
BIBERE TR A BARE > ko R A Boo-P &9 ERIBEEE > AV P EEASN R A RIEE A o
oo R Rty BRI R (ko i EGEBR B ) FRASGETE AR A
HARBERFCLERATRIAOAL  BEERBEEPATHFTATAERS
GRARER DLIRAT BRI R BT SR AR E T CH YA ER L HEB L ETR
JE Rl ey F 0B 0 B ek M| 45 ¢ ICMP echo request ~ UDP traceroute 2, % & #:14% A TCP
RBRPZEB NI - RIEETR G F| T H B %18 8 25 ) K M6 1R 4R ) T AR T
GovBeERACHRBEGHERN FITAARAE B THEHERRMRHE » 2
BATRRBARBRINALR - wfMIREGBERABT R ERAE OB EREL —EBHEF
EHA o
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(Z) IREEEER

MR EFER T  ATARARTFERINTEFFAZIMETHZAR
F ey ek o sb— By A B RE (best) BRX 2R ER TR " A K5I
FE ) R TR LR — BB ey R ARG o BB R R AT ey AR5 0 i iR
ZRBERE e 3(@)FTT 0 R to AR M2 0 BLI A A RIFRIE 0 M to B
t AR 0 SRR A S BB SRR 0 M Rk BL SRR A ty S EFH B A
AEEGRR - F5 Qe @EFMZE Bl A BRI L RFORKE 22 £ b IFHEZ
A BLy 4238 6498 L& B sb Ak Bl & -

LHTEBGRHEEN  TAEFER I —EMHEE (weighted) B 5 BT X - HE
MAYBEB IR CREERBOEANERR T —EHEEM > REBEREZTILOFE
A A 4T RIRQ)RX 5 BE] R 4% @ 30)Ar= A ERK 7 KR
FLAE £t BEFMZEAEBLI a2 2m BL2WHEEA | SFETRERS
ooy 7 X & HF ) BL2 6948 % -

Min(Si / Wi) fori=1l.n (2)

Si BRI R RRH > W ARG IE R EME  HETRIRZANERRTHL
j‘\ll\ o

) i
BL s I R
R R
BL1 —
IR 01ty 1
(a) AR (b) #EEHE X

o B R T AR AB R AR PG A SR R 89 R R A K - BLi/X % balanced ISP link i

3 EBRBEHTEHKITRRKEZESXTEE

= ZHARTEREE

AT X 32 & RFC 2391 #4 & 3% -F 4 7 /& &.4% : Round robin (RR) + Least loading first
(LLF) - Least traffic first (LTF) #2 Ping to find the most responsive host (PMR ) » &
B RAFARIE AT oy K A bk 3k B RCF e Bl R R BT A M oA SRR RIS T Ak -
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(—)RRE& LLF

RR #2 LLF pb—fEH XS THLHER AR AR-TFHEEN T RET e a
®R 47 % 7 & € WL Least Connection First (LCF ) ( Radware, Deansoft) Z A & w6 34X
LLF » €& 4e 3”? SEBAMBEAERER VR TAAOG)K kiE

Min(SL)  fori=1.n (3)
o SLARTE & R TR AR IAE K s ag a8 -

. RR 04 R R 28 A LCF kM REA & Ry 42 B M & BRIFLRIE o BLHIAR
# @ RR Al ZEARA» BT AEFKR IR TF REHERE ERGAE  Ah
RAZRAAERBEMERTHAZTAPE - RR o LCF A 54— AN » AR A
CEMAEAAWE = (a) ¥ " AKFIEHEE ) 09FH > BE RR #» LCF F & e84
by ik & oy B B) R — B 4R 7% - RR & 18 /09 > Fu 4 % ,m LCF R X (3) T # 52 42 K,(2)

Wik 1 0945, @ M-FHuh7 X4 Be - Bk RR fo LCF # fo 4 & o B ik F 24

o B4R F5 0 4 M
(Z)LTF

LTF =T vA 3£ f sk, oy #8 69 42 3% /8 A 7% : Maximum Inbound/Outbound Remaining
Bandwidth First ( MIRBF/MORBF ) #= Weighted Maximum ( Inbound/Outbound )
Remaining Bandwidth First (WMIRBF / WMORBF ) - 345 69 3E 1P 50 48 = B4 A # &
RE: FoftTRMAET ; 71 B AHLTF £ BARIE % 09 R & M43t > ISP R &
1nbound$noutboundé’3 ALTRAFREY  HTHATNATH B ATORAEHE
THAT M

MIRBF 7Fn MORBF &4 f 77 & P 32 2| iR 4100 7 % 0 B — 2R BAE A
F) 69 77 &) RAe 4 36 o BB A Sk K T 4R S 94 % o i WMORBF % WMIRBF 2] & #
BT AT @ AR B 0 ER KX by ey X 0 3k MIRBF F» MORBF AR 4% & A 69 & R L 5%
T eyt E R Bk o

(=) PMR

PMR T A ZE b ik, = #E /% H /% Fastest Round Trip Time to each Destination First
(FRRTDF)#= Fastest Round Trip Time to a Fixed Node First (FRRTFNF) % Weighted
Fastest Round Rrip Time to a Fixed Node First (WFRRTFNF).

FRRTDF #» FRRTNF ¢4 2 R £ 2 A SR a93E#H - AR — 8 A B 2 23 a9 R 56
# » FRRTDF 4% /i (Bso-D)Bp 25 #f 25 49 2 8] ; FRRTNF 4% ) (Byo-P) Bp 1% 4% — 18 B] 5T 64 B
it 472 ) - FRRTDF = FRRTNF & € 4% ] & & ¥ ] 52 43 04 42 7% 4 5 Be. ik 4 - WFRRTFNF
A # 4 #% FRRTFNF 2R S5 RB RERF MO ERR THE - REE AR ELL T K
Ry Beik & o

FRRTDF i xS A AT —EH B ER R T TZRXBALTHEMEE 0
WR BFETER » m REAM ER KA BITRE S R TR FERBERAER 1L
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AR H L 0 B bR SR R R R AR — AR SR IR R AT AL S B0 48 R o
Beob o s — B IR F R AR B 6 A A R BP T B FI BT 58 T B ETSLO9IRAE 0 TR
) A 83 36 B g ey 1A ] o
R bk = B HR A 09 IR ik v oA BT b s o

xR MBEHTEENSER

e wama | pEFA | EMAK | IR
RR Bso weight LS g &
LCF By weight B YA &
MORBF / MIRBF Byo-ISP best B &
WMORBF / WMIRBF | B,,-ISP weight | RE &3 %
FRRTDF Byo-P best RJE B R T
FRRTFNF Byo-D best R B =T
WFRRTFNF Byo-P weight RJE B P El

B RELERRKRH

4 BRIRIETEE

[ 4 857 ABF 545 AL #2235 3L & ISP emulator BL A7 4% 512k/512k ¢4 ISP 4 3% >
SR E A ke ) B RAT A B ITS c SEGAERBERECWALESAL
http 8 F &KA T2 3k e FIRE 3% b R R ey EHAE (traffic load ) Fo 1 ) 64 48 %%
R RFRAMEA LRSS BRI RET 4 R R R WA R 43 A |-F 4R ik
R R
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— “EEES

AHtRAKR—FFIHBEN Tl fed 512k ADSL 7R H# 2B LB LR &
(bandwidth aggregation ) ¥ A8 TIRIE - AL AR v oy 512k 4 3 iE mx T1 ey 3k st >
B RAFRIEFEM T JARAAE 8 3 44 512k ADSL 5 & & ¥ 455 04 T 4 db 3% » 3%
LUS) R T AZHFHEELNENALET AT URKBFMOGAR S REESMEER
% ) BF [ 69 session B - B A AT ABAMAE T RS Moy 7 AR FE— 18
1R H B — BN A %18 session PR A X —BHWE F A% 5 @A #4# (objects)
Mz AR BREALRS A RSERNARE — R R &K R L
MIRBF Fv WMIRBF # & b sk o 47 69 B 88 > Jw ok — oy 548, €M o 54 A Sk AR 4 X L A4
E W T PN AL D

8

B WMIRBF
£ MIRBF
8 Tl(no Algo.)

8

§ Rate

L(10,3)

S5 AREALLEMETE

RIZE 5 PToaw gL st BdE > TIRER TR LR ¢
® & HAE MR AR & §F A M A1 SE I MIRBE i Bk 73 5] 69 45 R B R AFH o
® & session ¥ B 3 % 048542 0 4w L(3,3)4= L(10,3) » WMIRBF & 4 ik 64 2 A8 3k 48 43 1L
BAF - €A TR S ER A T1 09 2ak o
® & session H Y ayRFiE c HEZHE 3 PR T ARTIERE BHETRRE AT
VAR A fe sessions % g BF1% - A ERE K F X 0 BRI @ AT AT ey R At -
Boh o REF R R AR 3 512k 25513 TI % BHEBIERETE S
BYRLAE  HATIR LA 3 & SI2k B AM R B R A R R R i A Ah H — AL W m 5
Fl—WENEARBIBEERNEFEAAIMEERERE (WL (33) 2+25 5w -
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— O RIREERME

AEIFIR 4R A KT R AR L EHN AR E R REAL TR RSB T
Fod BB TS AR (5 5 Bly) A A M ERGRIL - EAWEKRE
K oy 7 K A% ) R A$ A% 6998 ST (upload) ik I~ » 4 L 4% 48 5L R A Skbits » ] BF K& BF M &
#& 50ms % 5% 2000ms ; /£{& A HTTP F#HK ey T > LAR4E A F & TCP @A
acknowledgement #93E4/k > B M BE T HRORE - WREEWNIE AR ARE —"E
BIE o ERI R AEARMAMBASTHEI  BEERERERGIELE A RE
—RR RSN IT 0 BRBMBIR L ENRIE
oh o HAMER F A A TH AT ORI R AN — A 0 A LUS)®#H K k&
TolERBEEALCEHAETRSHF SR L(1,1)(BPR —Fk N —184& 8% —18 session
¥ ) 2L (10,3) (Bp Rl —BFEL A 184 A & - =18 session # ) ; #F & & 3ok £ 4 &)
AHAETIR S BH AT OB EIE  FH AR D E W B E ERITT B oM 583K
EFEYGEN -
B THRAEWRRAS ERTEAN T RRE L EHA TR AT AN THAEE
B PR AE T A F%2 % F (mean throughput) #0548 Bl i 5 ik B35 B I8 H 47 1k
B AAE S AE 6 TAL-FHY ARG EZ RS | mAFHEMEE TR
WA BREFEHIEE TN FHE B —F A RELREHABRBATELRR
BRAETR AR ZRIUT o AR Z AR - TR AT48 B 69 -7 JLpb &2 -
B 6(a) BATARE —"ERBFTALIRAHREE A GKRT » SMEELxe-F
HEFEZEZ RS EBRATEFORE  TRERTARAL
O FTEHAATH M MHELINAIEET ORI I EEFe LIt
MBI ET TR -

® LEHAETRNEL (1,1) B > iy FRRTDF - FRRTFNF & MORBF #4-F35 & #
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