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A BitTorrent Modification for Enhancing Data Dissemination among Disparate
Peers

Student: Ming-Lung Li Advisor: John Kar-Kin Zao

Institute of Network Engineering
National Chiao Tung University

ABSTRACT

Our purpose is to resolve two problems which are important but always ignored
in BitTorrent. First, it is urgent to distribute extremely scarce pieces. If these pieces do
not be broadcasted, these pieces will not be spread very well and decrease download
speed of peers in the swarm. Otherwise, the seriousness of dispersing concentrated
pieces is the same as scarce pieces. Second, BitTorrent client cannot request peers
who download completed to stay in the swarm and share with other peers. Peers with
high upload rates always download completed quicker than slow ones. If they have
scarce pieces or concentrated pieces and close BitTorrent client after finishing
download, the other peers in downloading group will not download completed file.

We provide two methods to settle previous problems. First, we divide three
stages when the BitTorrent client is downloading. Our revised BitTorrent client use
different unchoke algorithm in each stage. It will help owner of concentrated pieces
distribute those pieces and prolong on-line duration of peers. If revised BitTorrent
client find the scarce pieces, it will do its utmost to request the scarce pieces.

We observe several results from the experiments and get 2 conclusions. (1) the
speed of spreading data of revised BitTorrent is faster than the original one; (2)
overall average download speed of revised BitTorrent is far quicker than the original
one. The results fulfill our expectations. The performance of revised BitTorrent is
really better than the original one.



AT

EMNTIEL T Ea £ § R dpd 0 b X ih @R £V Y A
B oL REFFRLADRELT > AR L RN R gL L R
Ba s g TR R FRT AT R FIB ARG Py L o g A
FPRWA P LARBINF D G B PEA-AedH o AL £ B4
LopmE b 58 JIes AR R A AT & SoAl AR 0 AT IR gk
it FREPERESDRE CRHTRFEEFPE AS G- L7 2 H e

freg#tF2FE 0 %3% *’Zg?‘f“fé‘iﬁu’Jg‘éﬁ»fﬁié?%zﬁﬂ%fi’:ﬁ@q\
’L*g\w‘%‘wﬁim BEBA RSB RHE AN A 4P B h g S

FE o AR



N |
A B ST RACT . iiiittiieeciiirreterteasiisereeessassssiesseessssssssssssseessssssssssssessesssssssssssesesssssssssssssessssssssssssssssnssssssssses I
ZEB ciiveeseeiireeee et e e s sa e e e s e e ae e e e e A e e Rt et e e R e e R e e e e e R e e Rt et e R e e Rt e e e b e e Rt e e e ea e se e e e e s e e Rt sneeaesreenes ]
B B ceieeiieeeiietteennnreeeetetttans e e ettt eataas s e e et et annaar e et et eananrr e et e et aaaann et et tennnnrreeeeeeeeannsrreeteeeannnnnnresererann v
3 LTt Vi
Fe B B A e st ea e e e e e A e et e e R e e A e e e e R e e Rt e e e eRe e Rt e e e s e e Re et e e R et e e e e ae e e e naanas Vil
CHAPTER 1  INTRODUCTION. .. ciiittttteeuciiereeeeesnsesseisseeesssssssssssssessssssssssssssssssssssssssssesssssssssssssssssssns 1
1.1 PROBLEM STATEMENT «tttttttteieiiittteeeseeesitaeeeeseeesesstasesesesesssseseesssessstssssesssessssssssessssmssssssssesssessrsssseses 1
1.2 RESEARCH APPROACH ......utttiitiieiiiitteeeeeeeseitatreeeeeesesstasereseseststeseesssesssstesssesssesssssssseesseasaresssesssessrsresess 1
R I O 10 I V] =] i I T =] OO 2
CHAPTER 2  BACKGROUND uuuiiiiiiiiiiiiiiiieiiiiiiiiiiieiiesesssisneneiieesessssssssssssssssssssssssssssessssssssssssssssssnns 3
A N = T gl 0] 1= = N e S S OSSR 3
A = (= I 1= 0 YA 0= OO 5
2.2.1 Analyzing and Improving BitTorrent PErfOrManCe ... ....ccccioiovieveesiesreeeceeeeie e eeeievesvesve e e 5

2.2.2 Rare First and Choke Algorithms are ENOUGN.......cccivciiiiiiiieieiesteeec ettt 6

2.2.3 Missing Piece Issue and Upload StratgiesS .........ccocviiviiiiieicieiesiesieseseeeeeeseeestessesesse e e sseens 6

2.2.4 Improve the Download Time of BitTorrent-like SYStemS.........ccccovevevvieieieieieieeecee e 7
CHAPTER 3 CONCEPTS OF RESEARCH...ciittttccciiiritereeneciiesseesssssssssseseessssssssssssessssssssssssssesssnes 8
3.1 PRINCIPLES AND OBJIECTIVES wuveviiiiiietuteeeteeiieiiteeeeeeessssttseeeseeesssssssesssesssssssssssssesssssssssssssssssssssesssessssnes 8
3.2 DEALWITH EXTREMELY RARE PIECES .veviiiiiiiitiriiiieeiiiiitteeee e e eeeiitteees e e e seiasaeeeseessssbssseesssesssssssssssesessnses 8
3.3 DEALWITH CONCENTRATED PIECES....uttiiiiiiiiiiiiiiee ettt seeitteee s e eseiataeee s e e sssabaaseesseessssbaseeesesssnses 9
CHAPTER 4 RESEARCH RESULT .tittuiiiiiiiiiierseeeeisrieessssssssiiessesssssssssssssssessssssssssssessssssssssssssesens 12
4.1 SYSTEM CONFIGURATION ...coitiuttteieeeieiiitierteeeeeesistreeeeeesesistesesesssessseesseessesssssssesesssssssssssssessessssssesesenns 12
4,2 RESULTS AND ANALYSIS .oiiiiiiiitttiieeeieieittereeeeeeesisteeeeesesessstesesesssssssssessesssessssssssesssssssssssssesssssssssesesenns 14
CHAPTER S5  CONCLUSION .uuuiiiiitiirieeeiiieeeeeesssessssisseeesssssssssssssessssssssssssssssssssssssssssessssssssssssssssens 29
.1 ACCOMPLISHMENT wettttttittieiitteeeeeeeeesiatteeeeeeteesabeerseeesesisstaseseeseasstasssesssesassrasssesesassarsessesesessssraneeesesanas 29
B.2  FUTURE WORK ...ututttiiiei ettt ettt e e e e eetbaee e e e e e eeaabbae e e e s seeaabaaeseessesabaaeseeeeseassabseeeeeesesbabeeseeesaaneeas 30

L S o N O U 31
F N o = N1 ] ) N 34



APPENDIX B



Bl Z = D BIT_FIELD B BBl ooviiiieeie ittt ettt bbb a bt a et ne e bt r et ne s 4
Bl % = : DATA DIFFUSION (AVG. PEER COUNT / PIECE) ..ottt e 15
Bl % = : DATAACCUMULATION (AVG. PIECE COUNT / PEER).....ciiiiiriiieiinieieisies et 16
B] % = : DATA DIFFUSION (STANDARD DEVIATION OF OWNER COUNT) ..utuveiiiiiieiiniinieicsie e 16
Bl % 7 : SESSION DURATION(PEER COMPLETION TIME)( = i# % BT_REVISED ~ + i# 2 BT_ORIGINAL)
............................................................................................................................................... 17
Bl % = : DATAACCUMULATION OF PEERS WITH UPLOAD RATES 80KBPS .......ccceovviiiiiieciteccecc e, 19
Bl % = : DATAACCUMULATION OF PEERS WITH UPLOAD RATES 60KBPS .......cccecvviiiiciiccieccece e, 19
% ~ ¢ DATA ACCUMULATION OF PEERS WITH UPLOAD RATES 40KBPS........c.covviivieiieeciece e 20
Bl % 1 : DATAACCUMULATION OF PEERS WITH UPLOAD RATES 20KBPS .......cceivviiiiiieciecce e, 20
% -+ : DATAACCUMULATION OF PEERS WITH UPLOAD RATES 10KBPS .......cociivviiiiiicceccece e, 21
Bl % -+ - : DATAACCUMULATION OF PEERS WITH UPLOAD RATES 5KBPS ......cccoviiiiiiectecie e, 21

Bl % -+ = : COMPARISON OF DATA ACCUMULATION OF PEERS WITH DIFFERENT UPLOAD RATES USING

(21 IR, - <o —. 22

Bl # -+ = : COMPARISON OF DATA ACCUMULATION OF PEERS USING BT ...ocuvoiiieie e 22
% - » : DATAACCUMULATION OF PEERT WITH UPLOAD RATES 80KBPS......ccviveieieece e 23

% -+ 7 : DATAACCUMULATION OF PEE4 WITH UPLOAD RATE B0KBPS.....ccviiveieiieienie e 23

% -+ = : DATAACCUMULATION OF PEER7 WITH UPLOAD RATE 40KBPS......ccoviieieienieniesieniesieaeenes 24
Bl # -+ = : DATAACCUMULATION OF PEERLO WITH UPLOAD RATE 20KBPS......ccviievierieieriesiesiesieeeenes 24
Bl #% -+ ~ : DATAACCUMULATION OF PEER13 WITH UPLOAD RATE 10KBPS.......cccveirieierienienieseeeeene 25
Bl # -+ 4 : DATAACCUMULATION OF PEERL7 WITH UPLOAD RATE 5KBPS......cccovvieieiiierie e 25

Bl % = -+ : DATADIFFUSION RATES: PIECES COUNT VS. OWNER COUNT (START PERIOD, 1 MINUTE — 15
IMINUTES) 1.t evteutetestestesteeseeseesteseessessesseesesseesseseessesseaseaseaseeseeseessesbeaseaseaneaneeeenseseeanesseaneaneeseenses 26

Bl # = -+ — : DATA DIFFUSION RATES: PIECES COUNT VS. OWNER COUNT (EARLY PERIOD, 20 MINUTES —
5O MINUTES) vvvteutetestestesseeseeseestestessestessessesseesseseessessesssasesssessesssssessesseasensesssesesssessessessensenneenes 27

Bl # = -+ = : DATA DIFFUSION RATES: PIECES COUNT VS. OWNER COUNT (MIDDLE PERIOD, 60

MINUTES — 90 MINUTES) 11t teutestestestesteesesseeseesaessessessessasseesssssessessesssssessssssessessessessessessesssessenses 27
Bl # = -+ = : DATA DIFFUSION RATES: PIECES COUNT VS. OWNER COUNT (LATE PERIOD, 100 MINUTES —
130 MINUTES) cuveuvetetesteeseeseesteseessessesseesesseesseseessessessessesseessessessessessessesseassessessessessessensesseessenses 28
Bl # = -+ = : DATA DIFFUSION RATES: PIECES COUNT VS. OWNER COUNT (END PERIOD, 140 MINUTES —
LY 1N LU =5 PSS 28

VI



%10 &

AL FEHY DI T e

% . 2 : SESSION DURATION GAIN /LOSS OF EACH GROUP

VIl



Chapter 1 Introduction

4T E PR S E R R REGER Fla A B b B 5 FF 5
PR FREHD FEGMALZ P FRORY AL ¢ Wi ] G
R 50 F 2 & Bram Cohen %l i 7 BitTorrent[1][2]:i £ #c 88 » 1% I
3+ (Peer-to-Peer)sh™ 3¢ et @ 37 5 % K2 B R ARK o A g {4

BitTorrent 2 - & 2 2x » @ H it 53 { & 42 SN %L A S SPA

1.1 Problem Statement

1. A& fai- f1* BitTorrent & 345 % 7 - g HE ¢ R U % B B
CAFEF R EH - E S j*‘leﬂbﬁ”\ﬁv‘}im thE P EREFEND .
2. AP REfRAF 1% BitTorrent T 45 &

'V E

R PR T L PR L A S Rt L Tt

e

A3 S R AR P RE AT Fla R B0 AT 0 i Bk

1.2 Research Approach

LB ¢ AP - £ 3T SoBic(weight function) & AtE R B e B
(upload peer)p » pt Sficp 7 3F 5 N PEAT 2wt I OB AL AP M 0 T R
(element) » ¥ @ % &3F 5 A7 F 53, R I £ 48 & (weight factor) » iF 21 &
WEehE B F PN PT U SLERER DL AR fEE o VA PR

g\.ﬁg% RN R A NEBREE & B .E,;‘FK’ﬁ 7 niE iR FQE B D
1



BRI o Bt A 45N S B BT ok Y Rk B A
B - B EREE e RIS NHA PG T R E AR R

L AT AR TRk e

1.3 Outline of Thesis

Flapeh > £ rr.ﬂ_#« o D% & o AP ¢ 4 5 BT BitTorrent sh# § Aoaiu 2
RuApMAL il 823 AP g i Ror o 24odl Fe g

PG RS RN R TR AP AT F S RT R AP LR e

BAhAX K1 iv3 o



Chapter 2 Background
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2.2.2 Rare First and Choke Algorithms are Enough
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Chapter 3 Concepts of Research

3.1 Principles and Objectives
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Chapter 4 Research Result
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Appendix A (Results of Aug. 14)
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Appendix B (Results of Aug. 8)
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