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The Study of Massive Deployment System
Based on P2P Technology

with Fault Tolerance

Student: Yi-Jia Zhan Advisor: I-Chen Wu

Industrial Technology R & D Master on
Computer Science College
National Chiao Tung University

Abstract

This paper describes a‘new architecture to improve the ability of fault
tolerance in Massive Deployment System;;, which can provide a stable
data download service. This. new-architecture system is called
Fault-Tolerant Massive Deployment System, abbr. as FT-MDS. We want to
solve some fatal problem which likes the MDS Server may be broken or
lost all connection to Super Seeder and MDS Client. This paper focuses

on the design of fault tolerance.
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ElEEREEIERIZNT
1. EFREIE) MDS Server S fZBRK K EHRHAE -
2. EREENE B#BCZBIFAE NMmABZER Super Seeder

LUK MDS Client &l -

3.4.1.2 MDS Server RBIRENEELR
&= MDS Server 34 E4AEE - MDS Server RFI NEAERER

ERIER - W RNE 3-10 A7

MS-1 | SS-1 MS-1 | S5-2
Ms-2 8§82 Ms-1 | MC-3
Ms-1 | MC-2

MS-1 | MC-1

[
Database | ms2 | mec3
\ MS-2 Mc4

/\ 1. Lost connections to
s MDS 2.Cle MDS i.Seeder and Client
erver(1) info in Server(2)
database X
Super
i Seeder(2)| File

Super
Seeder(1)| File

MDS
Client(4)

MDS
Client(1)

MDS
Client(3)

MDS
Client(2)

3-10 MDS Server RIRE R EEELR
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=REUGNORES - BIEREWE

1. &%kt Super Seeder B3R )AL MDS Server 4R - &
# 2 B R MDS Server List M —{EIE{I89 MDS Server &
TE AT B E/HR -

2. 1 MDS Server 1587 Super Seeder DLk MDS Client W&
e B RHEFIBER -

3. %3 MDS Client 23R MDS Server /5ER 7% - HiELR
ZIB S AI MDS Server List 5789~ —1{ElEfiz MDS Server #

BHUS IR -

M LEAF AT MDS Server EfeERIESR EES IR T A Super
Seeder Eifl- @B A MDS Client ptIN2E 4R £ It MDS Server 5 -

Bl o] 4 & 12 tR Ak 75 -

3.4.1.3 MDS Server REIR Super Seeder E4&

= MDS Server 884K EE - MDS Server R F| N2 Super

Seeder RUEBARIEER - UHRARU ME 3-11 FA7R
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MS- SS-1 || MS-1 | SS-2
MS-2 | SS-2 || Ms-1 | MC-3
MS-1 | mc-2 ||

| Ms-1 | mMc-1 ||

- Database | [ wms2 [mcs]|

MS-2 | MC-4 ||

....... | p
2 T
MDS 1. Lost X. | MDS

Server(1) connection | Server(2) 2. Send shutdown
to database . 2. packet to Seeder
XX

Super Super
Seeder(1)| File Seeder(2)| File

MDS
Client(4)

MDS
Client(1)

MDS
Client(3)

MDS
Client(2)

3-11 MDS Server 2R Super Seeder ###%

WEARR R EIB R R

1. B55E MDS Server H/ABERANERER - AREZIE T
HERNERRE - AR IR R B TER A S 02
B2 TN EBRTE - bR MDS Server 18 8 25 4R B 7fl45 Super
Seeder LUK MDS Client -

2. & Super Seeder Y2l MDS Server Ei#R:1E - BIERELR
ZBChI MDS Server List 989~ —1{&lIEfiz MDS Server - 4

BSHRERT -
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3. MDS Client Ug%] MDS Server B8N 2% - B3 =57
4Rl - ¥ MDS Server List 89FTE MDS Server fE& &

HlEt m & ARIBY MDS Server -

3414 MDS Server RAIR MDS Client #E4%

= MDS Server 225 E#EEEE - MDS Server Z&E| &2 MDS

Client 4R IEE - t0~NE 3-12 FioR -

Ms-1 | SS-1 MS-1 | SS-2
MS-2 | SS-2 Ms-1 | MC-3
Ms-1 | MC-2

| MS-1 | MC-1
Database [ws2 | mc3
y MS-2 | MC-4

. X 18Q6 % s | 1 Lost connections to
""""" -Seeder and database

/ Server(1) Server(2) |

Super Super
Seeder(1)| File Seeder(2)| File

MDS
Client(4)

MDS
Client(1)

MDS MDS
Client(2) Client(3)

3-12 MDS Server F iR MDS Client 45
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LEARR R EIERAZ T ¢

1. EA MDS Server 383R i A EAE L B4R - W H K <B4 Super
Seeder BYZEAR - Fi L MDS Server 38 ixErRA R4 FTBIRE
4R MDS Client - UFESR MDS Client T I ZZI& Y
MDS Client List Z2 RIFHE#HmE

2. Super Seeder f&%iE#£R 2 MDS Server #& - Bl[@ B =289 MDS
Server List 9 N —1{EEfiI MDS Server ¥1TE4R 11 B 4£4E
ESHRMHERT -

3. MDS Client U2l MDS Server fUER #2127 - RIEFEIZIE
ATREE - 818 S MDS Server List F#9FTA MDS Server

EREAVAGE LHB AEERFIRT -

3.4.2 Super Seeder #EFREEIE

RENHFTT 48 Super Seeder BBEIRER RN I F R4S 2 - WH

T ETARAAIR LRI 0 -
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Z=1& 2 MDS Server B4R tE:2%

Super Seeder X X
Super Seeder X 0]
Super Seeder 0] X
Super Seeder 0] 0]

3.42.1 SuperSeeder KEFBAER

Super Seeder Kk EFTARVER W1 MNE 3-13 FiR -

Ms1 | ss1
< [ wms2 | ss2

- MS-1 | MC2
MS1 | MC-1
Database | ms2 | mc3

MDS
| Server(1)

MDS
Server(2)

2. Clear Seeder info
in database and

get another Seeder info

1. er;h“‘éi'nd lost all connection

Super
Seeder(2)

4. Send new peerlist

MDS
Client(1)

MDS
Client(4)

another Seed

MDS MDS
Client(2) Client(3)

3-13 Super Seeder k=B ELR
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BEARE RV R A2 b

1.

2.

Super Seeder R EMAER

MDS Server %I & 25k Super Seeder EE R ERE -
I B =20 DURHARFEEY Super Seeder (E4REH -

& MDS Client 7£ M —X R MDS Server 23k MDS Client
List FUBSE - MDS Server Pz E 895 MDS Client List B35
—IEREEMN T LU HARFER Super Seeder HERE

Al °

M= Super Seeder [BEZIBIARFEHIIAREE - FEE R MDS

Server List £#BEEAZ%4% - WHESRERTE -

3.4.2.2 Super Seeder RAIR MDS Client 4R

5 —1EniAitE Super Seeder RAIR MDS Client #4% - #1 MNE

3-14 F7R -
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|
- Data base

MDS MDS

/ Server(1) Server(2) \

Super Super
Seeder(1)| File Seeder(2)| File
1.Lost. ..
connection

to CIient""-._‘

MDS
Client(1)

MDS
Client(4)

MDS
Client(2)

MDS
Client(3)

3-14 Super Seeder = AR MDS Server ##x
EEARTCER RS MDS Server £2 Super Seeder {R¥F:ELR - PR

RES0 AL /B IR tRAE R B8 ARES » B UEAR T & AR I 7o 14 M SR AE RR RV R

i -
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FUE - RMEF

AERERPERFALEFNABEME  E5EARBUNREF
AR -

41 EINEEE

EZERME L - B3/ MDS Server ~ Super Seeder EFEEE
SERB/MAREEMR TEZNEARBNZLUNEAEN N HFE
K73 - ™ MDS Server £2 Super Seeder 19 Z & & K ERVGELR B3]
BEE Rt ESTEARSHT/O0 RS - LBBENABERANS - &
BEEEL (Concurrent connections) AR IER EE=EA
select() Z#MEN g, - ZERIRZREZIZZE socket FIBES] - AATMTE ASD
DRFED - 7 A& select() BAHESHWEHE  BER T
FD_SETSIZE SR E&E S BERIRHIEEE /] - L FreeBSD B2 Linux 2RE5% -
HER 1024 - thpi25 - select() HZREEAEFEIE 1024 (8
socket - EHNAEERNESERZLEMARLAZEE -

mEB»—1@ poll) ZAmFE g - BARLAIREIRAERIERN
socket B1H - BER - 2ERNESEEM TEL AR EREN -

REEHER T [REERBHEEE socket BRIEEARERE -

EIIE - FT-MDS 4838 2< MDS @ /R 58 FI TR &2 32 #8 K & socket
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BREEREHRNZAEN - £F 27 The CLOK Problempq ®E
o R I ETER /O EIBRE - MEBRIKARERE Event-Driven
FA I - R Non-blocking I/O (FEFRZE T [/O) LUK Readiness
Change Notification (MAEAARR U B A]) IS WBERMAMENY :

FreeBSD 89 kqueue()ny PAK Linux 89 epoll()y

£ MDS MNEBERZOPMA 7 EENEHEFS - HMER
7 libevent IZE& Open Source FRMRIBHE K TV E 3 ° libevent 4R
RENTVER - SRR HIREN A RIRIE - EENERENRAZTN - &
£ FreeBSD #J kqueue() ~ Linux B epoll() » Solaris # /dev/pollj4
B2 event portsps; - MURE#RY select() £ poll() - HLL - FHMEVIE
O IEEAME SR VRS RV IE L N SRR 28 5 4R - 91T -

B9 - libevent YEZ& £ H BSD License (3-clause BSD License)
B - B MDS BRARTEZER - BAZGELERILERESE -

St 2FEHA libevent WEE Z— -

42 BIFAR

MDS Server &2 Super Seeder XX C++ EfEMAL - 2—1&
single-threaded RUE—#1T4&EE 0 - I H LA single-process E—712
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FFIRIZ PR B AR - 3RS MDS Server B2 Super Seeder ERFEEEX
SRIFEZFNET - HItmEXLAMEE - £ libeventy; EEMNRE

%0 - B AT MDS Server 81 Super Seeder B27E N3 & #4AIE -

® FreeBSD 7.0-Release (amd64 64bit)

® Debian Linux 2.6.18 Release 4.0  (i386 32bit)

HEZ N UNIXRIZERITESNE - PRLIME E&2ET L daemon
process ERAERNT BERSRARINIZEHIED - 38X
POSIX Signal 2k 2%l MDS Server B2 Super Seeder Z1TR{E) - F Lt~

BEHRE - [Bl#HARR

f%”ﬁ

=5 E{F - TfEA syslog AR5 sCERAE TV 8 LH AV ER
= EEAN UNIX 2425 - ReEREERNY -
PUNERBRET ¥ MDS Server K Super Seeder & 5l # & 1F & &8 E2

BRORTTIA -

4.2.1 MDS Server

MDS Server £ 2 F P EFRIZHIFAE - I24 Super Seeder -
MDS Client & A - BXPRBRERM - WHEESELURZEEGSNE
HEHEEZINGEE
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PURN N /BB 24512 2 B AHREARY Super Seeder 82 MDS Client #ik
BRAERE - BB ERIEE 2 Super Seeder 81 MDS Client FTsgstHY

KeepAliveps il -

4.2.1.1 Super Seeder &1 MDS Client AR &&# &

Super Seeder R ¥ £ E AR EFZERBEEM4 MDS Server
O EETHBES - 1 EERIEZE Report EFfl4s MDS Server -
NEREH (loading) - BMEIRZEE R EZEK (requests/sec) U
KIEEFEAZE (bandwidth usage) < MDS Server kR B RIFTA
Super Seeder B &AM - FOREZEIKM—IE Super Seeder %
MDS Client -

m MDS Client Eﬁ)\ﬂ%gg~ﬁ NAT[lg][lg][zo] Fﬂ*ﬁﬁ%/ﬂ”%ﬂﬁgﬂpl

am
am

K EBIREE - EARE D BiE

® C5EAFTA File REE (Seeder)

® R5ZALFIA File RER (Leecher)

= MDS Client FR%ask4&4& & —EFE&MmAY File i - AR
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Leecher ; & MDS Client 5t FTE File RS - EEZEEEHE

#ll#5 MDS Server - 3 MDS Server E#lt MDS Client BIAKEE -

MDS Client AAB&A[E] - 7E#kE - 485 MDS Client List R8I 51
tARAE - fld . EFE MDS Client 2444 Seeder % - MDS
Server AR EBAEAR Seeder 9 MDS Client List - ABEE
AR EH M MDS Client 8%« File R E&%4E - MDS Server EFE
R 2 EETZ Leecher B9 MDS Client List - :BEEZE HEE File

FE& ; m# MDS Client 432 Leecher i%:-MDS Server €455 —

oK
=

1) Seeder - —&17 Leecher B9 MDS Client List - (& 7 :EBEEH]
Seeder fAZ3K File / EXAh: thBEMEAM Leecher 311K 58 B RV File

RE -
4.2.1.2 KeepAlive #l

EAB-RBENEFE  BEIZRE—LHHMRR - W Super
Seeder PRERIERRERE R - sl& R MDS Client FIERV & Eh

N

BREWE EEEE—XISP XERLEREBENES - ELEITEMN

Hlllﬂ

%

IERER B2 AMBBRBENRAVINR - B2 MDS Server R B8

A2 Super Seeder ~ MDS Client RUBHRF - MAEE A ZEEIAES -
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E

BELUEAERIAREERN - EZEEM MDS Client BUS AT A/
Super Seeder & MDS Client List - F 52 5%)%:E MDS Server 178

51E Super Seeder ~ MDS Client 2&8EIEF)E -

354 - 7 ME MDS Server ok Super Seeder £2 MDS Client
REBZEENNREBRE (timestamp) - WERRE B A E %
FEBGCHEE - BBRFAEWRRE (#0600 ) K - 33X KeepAlive
8 - WHATH[EE KeepAlive Acknowledge 8 - A—EEFEREE
ARULE KeepAlive Acknowledge - RIFIFE 75 2 28 £E&E - MDS
Server i EENTETELR » WM EFREAEIR - A1EH TCP Socket
Option #J SO_KEEPALIVEL EIR - SRR IHEIRZE 2 /A
ERATuERE  TERERIHE - M/ NEEHEANRKRE - &G
A2 MDS Client 24ER&E - HEAFNUESBHEARNTE -
BB ARHENUILRE  BREYFe F FOXEREET AMHEME -
RUIREBITELE

4.2.2 Super Seeder

Super Seeder REFHPERBITIENTY - BEANFMEERKE
MDS Client B File k E2#E5K - W [B11E:z K Ez45 MDS Client - Super
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Seeder 82 MDS Client ZBE17/2 % B BitTorrent €3 - 28
— 2SR B E BRI BT - & 7 IRTF Super Seeder RITEE

VUK FEREEI SR AR BE 45 MDS Server 9h - thZE 46| Hig B AI5EE - L
Ni&EREE Super Seeder WA &3 MDS Client #®&f, ~ 10 2275 ith [C1 #i AR

BE 4
Bg

#a MDS Server « LUK I0{a 28 H 485 -

4.2.2.1 EiMDS Client &3l

BitTorrent & EZHKRIE ~fEREA File RE - LIREXK
File REz ~ BIE File RER - BSHEAAEIER -« IkFNOF :

1. Handshake :

Super Seeder 82 MDS Client ZEIBZEME—EIE] - I
A2 R A E R & B BIFTE A File Signature 89— %% 1E (hash)-

B8R BitTorrent B9 Handshake &7 - 29MINA 22 ImHY
NAT 2B BERE - RO R UL ENETEMMAIREL - It
1 EJH MDS Client Z=F1Z5H - Super Seeder R EEIEBE S
# Handshake €] - SR AHE -

2. BitField :

BitField NEC&E B XIRFTEAR File R ERERN - —1@ bit "R —

37



&/ E% - Super Seeder ESER R EE @ #EEEE bit #2 1
i BitField ¥ €145 MDS Client - SHIEHZBEC#AZEB File R
Ez -

3. Interested :
54 EI MDS Client 8 4 - R/RABZ1E Super Seeder H& File
RE -

4. UnChoke / Choke :
Super Seeder U EI2KE MDS Client 8 1R Interested % - O
#£1Z [0 & UnChoke 3% Choke-UnChoke F/REE MDS Client
FYaEESK File R EZ ; ™ Choke Z=/R"EE1EMDS Client #53K File
kR Ez - IE#EHIZ BitTorrent BE R RIZRIZEHI B - 5—E
Choking Policy 2kl < 23T Super Seeder 7£ B AIRYELET P -
1 FEX File R4S 1E 3% E KA MDS Client Y- AIEE
Super Seeder W% Interested €I - —1#[E]Z& UnChoke -
# MDS Client BE502KK55 5K File R E -

5. Request :
MDS Client 210 File REzFBK - RE R AR (piece
number) - FIBAIE (offset) IREE (length) - &iF File
DHETREREZE BER EBRBKRKNEE 7T 2EIEEH
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B EEENAN - BRSSP - REIS 16384 Byte (16
KB) -

6. Piece :
Super Seeder {8%%45 MDS Client 9 File R Bt - W& R B 4RIE
(piece number) - FRMIE (offset) IKRE (length) - &%
¥ I File RERER - MDS Client At HEIABS BB C S KW

2 7 W—1{E R BRVE D AE -

= —{& MDS Client £2 Super Seeder B FE 48 Pt BIRE -
TERYR 3825 Request RERFRKE  BEAFEMMEECILTER - BTN
Fi& File RER - #E5EAFRE File RE B % Seeder 2% - =T F)

£ Super Seeder 4R -
4.2.2.2 ARBE[E%R

[ 1EHEETE Super Seeder RUEFAN - B—MEBIWIT—
BRI BRI - MERITARILRT - BEREARAFET
BEREFSE - Bi%E4 MDS Server - REE2EAE, (loading)
WIRIB4E R BRZSK (requests/sec) MIKSEEFAZE (bandwidth

usage) °
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% Super Seeder BRI AMCEE - BAMEIX—R Report - &
MSARMRE 7 - AItIMET F — A& 8les - Wt HBUER
K+ #7K Super Seeder #AITRE - 3EEHLILETEES - oI L& Super
Seeder fEU R E - B AMEEHZE—K Report %45 MDS Server -
PABDRS B #2EAR RS ; MR A ITIRAIASE - FIRE2X Report WK
Ef% ; BRI AMURRHE - B3X%R Report - # MDS Server

#ER Super Seeder IREERFEIRNE - EF1LEZ Report -

4223 ZEHIEDLER

MDS 2N BN Z—  BE&EEMALLLRAFNAS ~ 3% - 5L
PRAKIEE FRYTEE - 835 Super Seeder RIRFIE L - BRRIFTED
FEE B2 nE, - BREER MDS WEE - AL - :& Super Seeder

e B AUt IEHIBLIRE  SHEEEM -

HREZE4S MDS Client 8 File REEAFZ2WEIRE - HREW

[CEMAHER M2 E B I AREEMBEN - WhiEH R HE

% File R EXPTRERY Piece & -

40



Super Seeder ZEH|# LIABRIDEOREL | ¢

1. RE—WLETEHER  YHBERE -

2. BEFL—(E Piece HEF - BRMERER B LIRS -

3. ERASEMHRER REWLEIEE - H/I)VREL

=1

A% AE

iNp7

BIREIA/N - EE A Socket ; HEAR - BI'RE A Socket -

WFIEARER - FEAGHRE  UREREE—

4. B—URBEETREERSNEGKEE - WHLETHRET

REBTR =  REECEEFERYEBFEAR  5—
RENED - HRBHF R ERES « P REEBASHER -

i 5T s/ VAR SR PR - B el A Socket -

F35S MDS Client 2188 Super Seeder [2l{& Piece &R

RE

{EpE

—++

F=)

5}5

A 22 22 1 Request F EREBSKRVSAR - A UL A LEBARRNE EEX

ZREBIBNER - M E Super Seeder WYBEHEIRER -
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FhE - BRE

T
FyQriim|

EAXAEHP S mBNERRE - BRERUNERIN -

51 BEEERE

EERIRIRAVRE

AX A

TE BMER—BERASEHRESTEER

MDS & —EFREREHESR - MEFPIKRIZER —RIKA

ADSLIRIE - 7% FIBIRERAVERE  HAREENEREERERE
BERENAE  THEARI iz

Y. Gigabit AEPAI RS EITE R -

BERIRIRREINERR

erver ZR1EIRIB R E
5% E s AR
Client / Server

L cE VI S5S0MB

S s B{E 2048KB/sec

Client #I&IRIE

N& 500KB/sec - &/ publicIP

Client 12 20 & - P& Client 32 E18[E

RE 4 BRIRIBRE - MDS REBIRIZERE
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B — MDS Server/&— Super Seeder
B@miERE) Y
Slslepessela e E{E 2048KB/sec
HRRIRIR
MDS Client 15 100KB/sec ~ M& 500KB/sec

IR IEE 7 public IP

\pialice 0 208 - A Client 32 E18[E]

x1E 5 BRIRIER ' BIRIRE

W= MDS Server/mi& Super Seeder
B@mEE) Y
Slescsse o e EERESS 2000KB/sec
HRIRIE
MDS Client 15 100KB/sec ~ M&; 500KB/sec
HRIRIE f$5 /1 public IP

Vpielicne 1 208 - BB Client 2 E48[E]



MEERNRET DML N =K&7 - F—80 Z2EEER

Client/Server 2218 - ME_L o2 AESH MR MDS 2248 - &

B EEAEMR MDS RiBEER -

B ETIAAERS 6 -

x1E 6 BERASGRA

o EEHERR Client/Server 2218
Bia_ MDS P2P Z224&

En Y — E‘é HE MDS P2P W*%
K Teoe




52 EBERERHEDN

5.2.1 Eii— - E5HEL Client/Server 2248

ERZUEWE 5-1 :

Super
Seeder

Upload BW
2000 KB/sec

Download BW
600 KB/sec

MDS
Client,,

MDS
Clienty,

B 5-1 Efg— BEHE Client/Server 2218

MDS
Clienty,

BEHEM Client/Server 221885y - T E2 % A1 MDS P2P X1

KEARFEMR MDS P2P fERAE EMELE - BRERIRET7 -

=15 7 PA=EA MDS Client 52k ME| File NIER - Z2 AR/ &
RERIE ; 4C8HRIZ MDS Client 52hX File FRIEERVTDVEL - FRIRISEH

)<l

AREZENIES - FItHANERNRELZEAS -
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x_1E 7T BR—ER BEREH Client/Server 2/18

600

500 i 1M

400 M—o—r‘/

== _Client/Server

300

——FT
200 LT
100 - === === === ===~ ===

1234567 8 91011121314151617181920

NAERFT WEEAR - BE—MDS Client RREAEE - H
STEAAA

50MB

1024
500Kb /s >ee

WEEEARTRN - FEm R A UBERY - WHEAEEE— MDS Client

RES ZE RN R RTAIGME -

m LT &1&E 4k Client / Server ZR1BR0IE im e R R e A ISR - 51
SFHAE

50MB x 20 500
2048Kb/s =~ oo°
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FER 7 JLIBELR - B4 RAVHAR & 1EHEIE R &R 5 A E

Rig - HIPEEERESE ST IAGRIER -
5.2.2 B _ - MDS P2P %313

ERZREWE 5-2 :

Super
Seeder Upload BW

2048 KB/sec
Upload BW pgynioad BW 4‘
100 KB/sec 500 KB/sec

MDS MDS MDS MDS eee MDS
Clienty, Client,, Clienty; Client,, Client,,
MDS Networking

5-2 B MDS P2P 2218

Eu ,.n%gﬂ%ﬁz 8 ﬁﬁ"l‘

=& 8B _4ER MDS P2P 2218
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300

250
,\M

200 W

150

== MDS

=l=FT
100 - E=-E=-E=-E-E-E-E=-E=-=--E-=-=-E-E=---E-E=- LT

50

123 456 7 8 91011121314151617 181920

NAERFT WEELR B8 —MDS Client RREAEE - H
STEAAA

S50MB

m = 102.4 sec

IEEARTRIN - ERAAWEESRY - WHEAEHE— MDS Client
RES IR RRTTAISAE -
m LT &&# Client / Server RIBRERER TR THIE - 518H

50MB x 20

= 230
2048Kb/s + 100Kb/s x 20 >ee

R 8 JLIALR - ERERNVHRRBEERERTHUKE
Rig - FIPEEERESE ST IAMGRIER -
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5.2.3 Bi= - B8 MDS P2P %45

Sl NE RSB RS EM MDS P2P 221852 FT-MDS P2P 5
BB 24N - WHE S SBEERNTER - BERIIRMRE 9 FvR -
x=1E 9 BRI MDS P2P RIBE R

-

- MDS Server &M EREZ

== SuperSeeder LMo IEREER

EERABEEWNE 5-3 KB 5-4 :

Super
Seeder

- MDS:Server crash case

Super
Seeder

Upload BW

Upload BW pownioad BW
2048 KB/sec

100 KB/sec 500 KB/sec

MDS
Clientyy

MDS MDS MDS ee s
Clienty, Clienty, Clienty,

MDS Networking

5-3 Efa—_7— 1E#— MDS Server 4z

MDS
Client,,
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- Super Seeder crash case

Super
Seeder

Upload BW

Upload BW pownioad BW
2048 KB/sec

100 KB/sec 500 KB/sec

MDS
Clientyy

MDS
Client,,

MDS MDS MDS ee s
Clienty, Clienty, Clienty,

MDS Networking

5-4 Bfe =7 1&#t— SuperSeeder ET4R

ERGERITERME 10 - FT1E 11 PR :

=& 10 Ef=2—4%F MDS Server iR Ef 47

300
250
200 -
—4—FT-MDS
150
—8—FT

100 |i—-E—-E—-i—-—-E—-—-—-—-—-—-—-—-—-—-—-—-—-a—-u LT

50

O T T T T T T T T T T T T T T T T T T T 1

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
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F=1g 11 8= #&3R Super Seeder FiREZR

300
250
200 -
== FT-MDS
150
== FT

100 --E—-E—-E—-i—-E—-E—-i—-i—-i—-—-—-—-—-—-—-—-—-—-—- ALt

50

O T T T T T T T T T T T T T T T T T T T 1

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

=g 12 =2 — —&"MDS Server izt S MDS Server &1k

25

20

15

Client i &
10

e [\|DS Server 1

== \/|DS Server 2

0 50 100 150 200 250
R ¢ #P
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FRIE 13 BiRAEREE

300

250

—=— FT-MDS Normal

200 —+— 0One MDS Server Crash
Bff - # 150 —+—One Super Seeder Crash
100 —o— One Server and One Seeder
Crash
50 —a—FT
0 —a— LT

1 3 5 7 9 11 13 15 17 19

Client number

FRE12ZEER=-—Z—4EH - EH$P—5 MDS Server Ei#
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