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LOI CAM POAN
Toi xin cam doan: Luan van “Ky thudt nén div lieu Burrow
Wheeler va cdc cdi tién” 1a cong trinh nghién ctru cia riéng toéi. Cac so liéu, ket
qua nghién ctru trong luin vin dwoe sir dung trung thwe va cé nguon trich dan.

LOI CAM ON

Em xin giri 167 cdm on sdu sdc téi thay PGS TSKH Nguyén Xudn Huy - Vién
Cong nghé théng tin, nguoi da goi mo va dinh hiedng cho em tim hiéu vé linh vuc
gidu tin trong danh. Thdy da hét long givp dé, tao diéu kién cho em nghién ciru va
hoan thanh lugn van nay.

Em xin cdm on cdc thdy cé trong Vién Cong nghé thong tin, cdc thdy cé gido
khoa Cong nghé thong tin DH Thai nguyén, da giang day va giup do em trong hai
nam hoc qua.

Cudi ciing téi xin cam on téi gia dinh, cdc ban cung 16p va cdc ban dong
nghiép da givip do, dong vién, cing nghién ciru, dong gép y kién, chia sé kinh
nghiémvdi téi trong sudt qud trinh hoc tdp va lam ludn van!

Théai Nguyén - 2011

Nguyén Thi Phwong
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DANH MUC CAC KY HIEU, CAC CHU VIET TAT

Chir viét N ,
, Dién giai Y nghia
tat

Advanced Weighted Frenquency , ., ,

AWFC bém trong so6 tan sO cao cap
Count
Burrows-Wheeler Compression

BWCA ] Thuat toan nén Burrows-Wheeler
Algorithm

BWT Burrows Wheeler Transform Chuyén d6i Burrows Wheeler

DC Distance Coding Ma hoa khoang cach

EC Entropy Coding Ma hoéa Entropy

GST Global Structure Transformation | Chuyén doi cau tric tong thé

IF Inversion Frequencies Sy dao nguoc tan sb

IFC Inversion Frequencies Count Pém gia ting tan so

LUA List Update Algorithm Thuat toan cap nhat danh sach

MTF Move To Front Di chuyén 1én phia trudc

RLE Run Length Encoding Ma hoa loat dai

RLE — BIT | Run Length Encoding - BIT Thuat toan RLE — BIT

RLE — EXP | Run Length Encoding - EXP Thuét toan RLE — EXPBIT

RLEO Run Length Encoding 0 Ma héa chuyén doi run 0

RMB RLE Mantissia Buffer Luong di liéu riéng biét

SIF Sort Inversion Frequencies Sy dao nguoc tan so co sap xép

WFC Weighted Frequency Count DPém trong sb tan sb
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DANH SACH BANG BIEU

Bang 2.1- 2.2: Ma héa Move-To-Front

Béang 2.3:
Bang 2.4.:
Béang 2.5:
Béang 2.6:
Bang 2.7:
Bang 2.8:
Bang 2.9:

Bang 2.10:
Bang 2.11:

Bang 2.12:
Bang 2.13:
Béang 2.14:

Su dao nguoc tan sO

Ma hoa khoang cach

Nhung gia tri xép hang trung binh r, va thoi gian

Ti 1€ nén voi giai doan RLE trudc va sau giai doan WFC trong bps.
Céac run ngudng voi t=2

M3 héa RLE-BIT cua chiéu dai run

Ti 1€ nén theo bps cho cac giai doan IF va SIF.

Biéu thi S v&i mdi file cua Calgary Corpus voi f, > 2F,

Ti 1¢ nén theo bpe voi w, , <(t).

Ti 1& nén theo bpc voi luge dd SIF va AWFC.
Ty I¢ nén voi Calgary Corpus theo bpc

Thoi gian nen va giai nen voi Cagary Corpus theo gidy
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MO PAU
1. Ly do chon dé tai

Mot trong cac chirc nang chinh cia may tinh 1a xur Iy va luu trtr dit li¢u. Bén
canh viéc xur Iy nhanh nguoi ta con quan tam dén viéc luu trit dwoc nhiéu dir liéu
nhung lai tiét kiém duoc ving nhé va giam chi phi luu trit. Vé mat 1y thuyét thi cac
thiét bi luu trir 13 khong c6 gi6i han, nhung ngdy nay do nhu cau xt 1y nhiéu tap tin,
nhiéu loai dit liéu trong ciing mot tép do vay ma kich thude tap tin tré nén khé 1on.

Trong nhiéu nim gan dy, mang mdy tinh da tré nén kha pho bién trén thé gidi.
Su ra doi1 cia mang da thuc hién udc mo chinh phuc khodng cach cuia con nguoi.
Nhiing lgi ich ma mang cung cip rat da dang va phong phu trén cac linh vuc khac
nhau ctia toan xa hoi nhu cung cip, trao d6i thong tin gitta cac may tinh, gitta may chu
v6i server hodc giita cac server voi nhau. Diéu nay dan dén phai 1am thé nao dé giam
thiéu thoi gian, chi phi st dung dé trao doi dir liéu trén mang. N6 dong nghia véi viéc
bén canh nang cao chét luong cua cac thiét bi truyén dir li€u trén mang thi mat khac
chung ta phai nghi ra mot phuong phap dé sao cho viéc truyén dir lidu c6 hiéu qua
hon.

Tat ca nhitng van dé trén nay sinh ra nhu cau nén dit liéu voi mong mudn thu
gon kich thuéc cac tap tin 1am cho thong tin chiém khong gian trén dia 13 it nhat. N6
12 mot trong nhitng k¥ thuat quyét dinh dén cudc cach mang da phuong tién ki th  uat
s6 dang dién ra trong nhiéu thap ky.

Trong mdt qua trinh phat trién lau dai, nhiéu k¥ thuat nén dir liéu da ra doi va
dugc chia lam 2 nhom k¥ thuat chinh 1 nén ton hao va nén khong ton hao. Nén khong
ton hao 1a k¥ thuat nén ma sau doé ta co thé khoi phuc lai chinh xac dir li€u ban dau.
Nén t6n hao 1a k¥ thuat nén ma sau khi nén ta khong thé khoi phyc lai chinh xac dir
liéu ban dau cua nd. Nén khong ton hao rat dugc mong doi vi ti 16 nén ciing nhu toc
dd nén cao cta no. Tuy nhién, k¥ thuat nay chi dugc dung cho nén am thanh, hinh anh
boi cach thirc ma cac hé thong thi giac va thinh gidc clia con ngudi lam viée co thé
chap nhan dugc. Vi dir lidu gbc cua ngudn 1a rat quan trong ma ta khong thé dé mat

bat ky chi tiét ndo dy nhu hinh anh y t& , vin ban, cac hinh anh dugc bao vé vi Iy do
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phép ly, mot so file kha thi cia may tinh ... thi ta khong thé sir dung k¥ thuat nén ton
hao.

Nhiéu k¥ thuat nén khong ton hao da ra doi nhu: Phuong phap mi héa Entropy
bao gébm mi sb hoc va mi Huffman. Sau d6, hang loat cac k¥ thuit méi ra doi dé cai
tién cac k¥ thuat trén nhu: Ma hoa RLE, CD, MTF, LZW... Va gan day la k¥ thuat
nén dir liéu Burrows Wheeler dugc cong bd boi Burrows va Wheerler nam 1994.
Trong vong hon mot thap ky qua, thuat toan nén Burrows Wheeler [6] da tré thanh
mot trong nhitng cong cu then chdt trong linh vuc nén dir liéu ndi chung. Ly do thanh
cong ciia nd 1a téc do nén cao két hop vai ty 16 nén tot. Nhiéu cai tién cua k¥ thuat nay
cling da dugc trinh bay. Hién nay, nén dir li¢u dac biét 1a k§ thuat nén khong ton hao
Burrows Wheeler dang 1a van dé quan tdm rat 16n cta cac ca nhan, to chirc, trudng
hoc, vién nghién ctru... trén thé gioi.

Chinh vi vdy, toi dd chon d¢ tai “Ky thudt nén dit ligu Burrows Wheeler va
cdc cdi tién”.

Céu triic cta luan van duoc chia 1am 3 chuong. Chwong 1: Tong quan vé nén
dir liéu. Trinh bay cac khai niém co ban nhu “dir liéu”, “Nén dir liéu”... Cac phuong
phap nén dir li¢u...Chwong 2: Ky thuat nén dir liéu Burrows Wheeler va cac cai
tién. Trong chuong nay trinh bay cach 1am viéc ciia chuyén doi Burrows Wheeler, k¥
thuat nén dir liéu Burrows Wheeler va céc cai tién véi k¥ thuat nén ndy. Chwong 3:
Cai dat thir nghiém. Ap dung chuyén d6i BWT tién hanh mot k¥ thut nén sd hoc két
hop véi BWT va MTF trén d6i tuong 1a tép van ban. Xay dung chuong trinh thir
nghiém ap dung thuét toan nén sd hoc két hop véi BWT va MTF.

2. Muc tiéu caa dé tai

Luan van tap trung tim hiéu k¥ thuat nén BWT va céc cai tién cia k¥ thuat.
Cubi cung 13 cai dat thir nghiém chuong trinh nén s6 hoc két hop véi BWT va MTF.
3. Pdi twong va pham vi nghién ciru

Pbi twong va pham vi nghién ctru cia luin van tip trung vao ky thuat nén dir
liéu Burrows Wheeler va cac cai tién. Tir 6 xay dung chuong trinh ing dung nén sb
hoc két hop véi Burrows Wheeler va MTF, st dung phuong phap Quicksort dé sip

xép va ap dung trén d6i twong dir liéu 13 tép van ban.
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