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TOM TAT NQI DUNG PO AN TOT NGHIEP

Cong nghé khong day ra doi tir thé ky 19 dan t6i sy hinh thanh, phat trién ciia mang
khong day. Mang khong day, ma dién hinh 13 mang cam bién khong day (WSN), do dic
diém ciia mang dugc cu tao tir cac thiét bi nho c6 kha nang luu trix, xir Iy thong tin thap,
qué trinh hoat dong lai phu thudc vao ngudn cung cp ning lugng han ché nén viéc truy
xudt dit liéu trong mang ludn gip nhiéu kho khin. Van dé dit ra ¢ day 1a can xay dung mot
hé théng mang phan phéi dir liéu hiéu qua, han ché cic tinh trang qua tai, tic nghén co thé
X4y ra trong qua trinh truy xuat dir liéu trong mang sensor.

D6 4n “Luu trir théng tin hwéng dir li¢u trong mang sensor” duogc thuc hién
nham tim hiéu va nghién ctru nhitng van dé co ban ciia phuong phéap luu trir thong tin
huéng dir liéu — mot phuwong phap phan phdi dit liéu hiéu qua, cac k¥ thuat duoc st dung
trong DCS; cac thuat toan tim dudng co ban dugc sir dung phd bién trong DCS va van dé
can bang tai cho DCS trong mang sensor. Cudi cing két hop nhiing kién thirc tim hiéu vé
cong cu NS2 va kién thic vé hé théng DCS, d6 an sé& xay dyng mot hé théng DCS don
gian md phong trong NS2 lam tién dé cho viéc xay dung hé théng DCS thuc trong mang
Sensor.
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ABSTRACT OF THESIS

Wireless technology, born in 19th century, is the foundation for the establishment
and development of wireless networks. Because wireless networks, particularly sensor
wireless networks, consist of tiny devices with low storage and information processing,
and their performance depends on limited power supply, so data manipulation encounters
many problems.The problem is that we need construct a efficient data distribution network
system, prevent system overload or bottleneck from occuring in data manipulation process
in sensor network

The purpose of my thesis titled “Data — centric storage” is to study fundamental
aspects of Data—centric storage, mechanisms for Data-centric storage, routing agorithms
used in finding routes for DCS and load balancing in sensor networks; then, to assess the
advantages, disadvantages and the feasibility of applying these algorithms. Lastly, on the
basis of the integration between the knowledge of data-centric storage and that of NS2 tool,
a simple DCS system are established so as to be used in NS2.
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LOI CAM ON

Trude tién tdc gid xin givi 167 cam on chdn thanh va sdu sdc nhat téi thay TS.
Nguyén Khanh Vin — Chii nhiém bé mén Cong nghé phan mém, ngwoi da tan tinh
chi bao, hwéng dan va givip dé em trong sudt qud trinh nghién civu lam dé dan nay.

Xin dwoc givi 101 cdm on t6i tat ca cdc thay, cac cé trwong Pai hoc Bdch
khoa Ha Néi néi chung va cdc thay, cé khoa Céng nghé théng tin trong 5 ndm qua
dd tan tinh day bdo, truyén dat khéng chi nhitng kién thirc khoa hoc ma ca nhitng
bai hoc vé cudc song, lam hanh trang cho em trong twong lai. Tdc gid xin xin dwoc
givi 107 cam on dén ban bé 16p KSTN CNTT K49 vé sy gitip do trong qud trinh hoc
tdp da qua.

Cudi ciing con xin dwoc giri 16i cam on chdn thanh nhat t6i bé me. Sw quan
tam, tinh thuong cua bé me sé mdi la ché dua vitng chdc cho con trong hién tai va
trong cugc song sau nay.
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DANH MUC CAC TU VIET TAT

STT | Tir viét tit Tir dwoe viét tit Giai nghia
1 DCS Data — Centric Storage Luu trit thong tin hudng dir lidu
2 RF Radio Frequency Tan s6 vo tuyén
3 ES External Storage Luu trt ngoai
4 LS Local Storage Luu trir cuc bo
5 GPS Global Positioning System Hé thong dinh vi toan cau
6 PRP Planar Face Traversal Thuat toan duyét mién phing
7 LBLSP | Load Balanced Local Shortest | Duong di ngan nhat cyc b can
Path bang tai
8 WSN Wireless Sensor Network Mang cam bién khong day
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LOI MO PAU

Cong nghé khong day ra doi tir thé ky 19, bit dau tir sy phat trién dién tin
khong day ctua Marconi. Tir d6 cong nghé khong day ngay cang phat trién va dong
vai trd quan trong trong k¥ thuat ciing nhu trong doi séng xa hoi. Ngay nay c6 nhiéu
cac k¥ thuat/cong nghé khong day (wireless) khiac nhau véi céc thudc tinh, Ung
dung va kha niang hd trg khac nhau.

Mang sensor 14 mot mang khong day rong 16n, gdm cac nit cam bién lién két
v6i nhau bang séng vo tuyén. N6 ngdy cang dugce tmg dung nhiéu trong quan su,
cong nghiép va cudc séng hang ngdy. Cac han ché co ban ciia mang sensor 13 bo
nhd va ning luong tai cac nat sensor. Didu ndy da lam anh hudéng 16n toi van dé
truy xudt dit liéu trong mang sensor.

DBdi voi mang sensor, viéc truy xuét dir liéu s& duoc thuc thi tai cac nut sensor.
Néu str dung phuong phap truy xuat dit lidu tdp trung tai mot sé nut co so hay tai
tram co s& s& dé& dan dén viéc qua tai, tic nghén mang. Diéu nay s€ lam ti€u hao
nhiéu niang lugng va bd nhd cua cac nat sensor. Didu nay dit ra yéu cau hé thong
mang sensor voi dir liéu phén tan tai cac nut. Chinh vi thé, cac giai phap truy xuat
dir 1iéu phan tan da duoc dua ra trong d6 luu trir thong tin hudng dir li¢u (data-
centric storage) 1a mot hé théng dién hinh cho phwong phéap nay trong mang sensor.

Do 4n “lwu trir thong tin hwéng dir liéu (data-centric storage DCS)” tap
trung tim hiéu va nghién ciru cac van dé 1y thuyét lién quan dén luu trit thong tin
hudng dit liéu str dung hai phuong thirc co ban 1a put va get theo tir khoa; két hop
v6i d6 1 cac thuat toan im duong co ban trong DCS. Ngoai ra, do 4n con di vao
tim hiéu van dé cAn bang tai trong mang sensor n6i chung va trong DCS ndi riéng.
Cubi cung, s& di vao xdy dung mot md phong hé thong DCS don gian trong NS-2,
mdt cong cuy md phong mang hidu qué cao, qua d6 s& phat trién hé thong DCS thuc
té vi mang sensor trong tuong lai.

Trong chwong dau tién cua dd 4an, ngudi viét dd an (NVDA) xin dugc trinh bay
mdt cach tong quan vé cac van dé trong mang sensor, dic biét 1a van dé truy xuat dir
liéu va myc tiéu ctia d6 an. Phan cudi chuong, NVPA s& trinh bay cic ndi dung cu
thé trong ting chuwong ctia do an.
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CHUONG 1 : PAT VAN PE
Mang sensor — cic van dé va ing dung

Mang khong ddy dang ngay cang dong vai tro quan trong trong xa hdi véi céc
mg dung trong cac linh vuc di dong, cam bién ... Cong nghé khong day ra doi tir
thé ky 19, bat dau tir sy phat trién dién tin khong ddy ctia Marconi. Tir 46 dén nay,
n6 ngay cang trd nén phd bién do do tin cay va téc do duoc nang cao trong khi gia
thanh giam nhiéu d6i v&i moi thanh phan ngudi sir dung. Ngay nay ¢ nhiéu cac ky
thudt/cong ngh¢ khong day (wireless) khac nhau vdi cac thude tinh, rng dung va
kha ning hd trg khac nhau.

Mang khong day dang thyc su tré thanh cong nghé ma moi ngudi dung déu
nghi t6i khi thiét 1ap mot mang may tinh méi hay nang cip hé théng mang méy tinh
cii hodc chi don gian 12 mudn két ndi Internet téc d6 cao ma khong can day dan.
Pic biét, voi su phét trién manh mé cia thi trudong dién thoai di dong thi mang
khong day cang cho thay tim anh huong 16n lao ciia nd d6i voi xa hoi. Nhu cau st
dung thiét bi di dong va cac Gmg dung trén dién thoai di dong cuia con ngudi ngay
cang cao chinh 13 dong luc dé cac nha nghién ciru phét trién cac hé thong mang
khong day trong tuong lai.

Mang sensor 13 mot mang khong dy phan tan rong 16n, bao gdm cac niit cam
bién dugc két ndi voi nhau bang séng vo tuyén (RF connection). Trong d6, cac nut
mang thudng 1a cac thiét bi don gian , nho gon, gia thanh thap ... va c6 s6 lwong 16n,
dugc phan bd ngiu nhién (non-topology) trén mot dién tich rong (pham vi hoat
dong rong). Cac node cam bién sir dung ngudn niang luong han ché (pin), nhung can
thoi gian hoat dong 1au dai (vai thang dén vai nim) va c6 thé hoat dong trong moi
truong khac nghiét (chat doc, 6 nhidm, nhiét 4o ...).
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Ung dung clia mang sensor : Mang duoc (mg dung nhiéu trong cac linh vuc
quan su, cong nghiép va cudc sdng hing ngay. Ung dung diu tién ctia mang sensor
la trong linh vuc quan sy nhu viéc phat hién min, chét doc, hay su di chuyén cua
quan dich... Cung véi sy phat trién manh mé& ciia nganh coéng nghiép va nhu cau
ngdy cang cao ciia con ngudi, mang sensor ciing dugc tmg dung nhiéu trong cong
nghiép diéu khién tyu dong, robotic, cac thiét bi thong minh, y té, moi truong... Qua
day, co thé thiy, mang sensor tuy 1a mot hé théng méi trong linh vuc Telecom
nhung céc ung dung cua nd thi ngay cang 1én va quan trong trong moi linh vuc
khoa hoc, k¥ thuat va doi song hang ngay.

Mang sensor dang ngay cang phat trién va duge mo rong dé dap tmg duogc cac
nhu cau vé tng dung cta con ngudi. Nhiéu cong nghé, phan cimg, cac giao thuc,
phuong thirc, chuan lan luot ra doi va dang tiép tuc duoc nghién ctru va phét trién
rong rai. Co thé ké ra mot sé phuong thic chuan cia mang sensor da dugc tim ra
nhu External Storage (ES), Local Storage (LS), Data-centric Storage (DCS), trong
d6, mdi phuong thirc ¢6 nhitng vu nhuge diém khac nhau, bd sung cho nhau trong
viéc hd tro phat trién cac ng dung mang sensor.

Céac wu diém : Mang sensor c6 tinh linh hoat cao, khong bi rang budc ¢ dinh
vé phan bé dija 1y. Trong mang, ta c6 thé d& dang bd sung hoic thay thé cac thiét bi
tham gia vao mang (nhu thém nat, thay mot nut bi 16i hodc nap ning luong cho nit)
ma khong phai cdu hinh lai toan bo topology cila mang.

Cic nhugc diém can khic phuc : Mang sensor van con ton tai nhitng han ché
co ban d6 1a : Téc d6 dudng truyén chua cao; kha ning bi nhifu va mit thong tin
trén cac vung sensor c¢6 dia hinh x4u 14 16n; bd nhé luu trit tai cac nat cam bién bi
han ché; va dic biét 12 han ché vé ning lugng sir dung trong mang. Dé khic phuc
duoc han ché vé ning luong, cac nha nghién ctru di dua ra cac phwong phap luu trix
va phan phdi dit liéu trong mang sensor lam ting hiéu qua truy xuat dir liéu va dat
dugc can bang tai t6t hon. Py ciing 1a chu dé chinh xuyén sudt luan van nay.

Muc tiéu chinh ciéia luén viin 13 tim hiéu, nghién ctru phuwong phép luu trir va
phan phdi dit liéu trong mang sensor. Trong d6, NVDA xin tip trung vao tim hiéu
mot hé thong lwu triv thong tin huwéng div lidu (data-centric storage DCS). Ngoai
ra, bai lun van s& di sdu vao tim hiéu mot sb thuét toan tim duong duogc ap dung
cho cac hé théng luu trir va phan phdi dit liéu ma dién hinh 13 DCS va van dé can
bang tai trong mang sensor. Cudi cung 1a gidi thiu mot cong cu md phong mang
sensor noi riéng va mang thong tin néi chung NS-2, va mdt chuong trinh moé phong
budc dau trong hé thdng luu trir théng tin huéng dir liéu DCS.

Cac van deé truy xuat dir li¢u trong mang sensor
Trong bat ky hé théng mang nao, van dé truy xuat dir lidu ludn dugc dat lén

hang dau. Trong mang sensor, n6 cang déng vai tro quan trong. Ngay nay, khi cac
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mang sensor m¢& rong kich thude, s€ c6 mot ) lugng 16n dir liéu duoc tao san.
Ngoai ra, nhu cau vé thong tin ctia con ngudi ngdy cang phong phu, nén dir liéu
thém vao trong qua trinh truy xuat ciing cang ting 1én. Khéi luong dir liéu 16n, cong
thém viéc han ché vé bo nhé va nang lugng trén cac nat sensor chinh la mot van dé
kho khin dang thach thirc cac nha nghién ciru. V6i hé thong mang sensor sir dung
phuong phéap luu trit va phan phdi dit liéu, thi viéc truy xuat dir liéu tai cac nat da
khéc phuc duoc rat nhiéu nhitng han ché cua mang. Cu thé, trong luan van nay
ching ta s& tap trung tim hiéu vé DCS va viéc truy xuat dir liéu trong DCS.

Ngoai DCS, c¢6 mot phuong phép truy xuat dir liu di duoc sir dung 1a truy
Xudt tai cac tram co s (base station) : Vi phuong phap ndy, trong mang sensor s&
xay dung mot sb tram co s& (vi du véi mang 500 nut thi s€ c6 20 ntt 1a tram co so).
O day, cac tram co so c6 thé khong phai 13 cac nit sensor ma 1a mot server véi day
da tai nguyén can thiét cho viéc truy xuat dir liéu. Cac base station ndy s& lam
nhiém vu nhu mét server luu trit dir liéu cho mot mién trong mang. Khi d6, moi truy
vén dit liéu tir cac nat sensor trong cung mot déu duoc gui tdi tram co sé cua mién
d6 thong qua céc 1an can cua no.

m ¥

O (O Sensor Node

-------- Sensor Node

‘Z:O % Q Gateway

Hinh 1.2. Truy xudt dir liéu tai mot tram co sé

Véi phuong phéap ndy, ganh ning vé b nhé luu trit tai cac nut sensor s& dugc giam
khi ma céc base station c6 day di cac tai nguyén can thiét dé luu trir mot lugng dir
lidu rat 16n. Tuy nhién, n6 van con nhiéu diém han ché can khic phuc nhu chi phi,
xdy dung ..., trong d6, nhugc diém chinh 14 dé gy ra qu4 tai, tac nghén xung quanh
cac base station (tai cac lan can ctia no) ...

Tht nhét, can xay dyng cac tram co s& trén cac mién trong mang voi dﬁy du
tai nguyén nhu bd nhd, ning lugng, kha ning truyén dir lidu... déu phai dat yéu cau
v6i mot lugng 16n dir lidu truy xuat. Tat nhién, cac tram ndy ciing phai ¢ kha ning
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cam tng dé lién két v6i cac nat sensor 1an cin trong mién. Cac tram co s& ndy c6
thé 1a mot hé thdng may tinh hodc ciing c¢6 thé chi 1a mot kho luu trit dir liéu 16n c6
gin cac thiét bj cam Gng dé giao tiép... Nhu thé, chi phi cho mét tram co s& 1a rat
16n va viée xay dung mot base station trong mdi mién ciing kha phtrc tap.

Thir hai, va ciing 12 nhuoc diém co ban ctia phuong phap truy van dir lidu nay
1a d gay ra qua tai va tic ngh&n mang tai cac 1an cin xung quanh tram co s&. Véi
phuong phép truy van ndy, thi tai mdi mién, viéc truy xuat dir liéu déu guri yéu cau
truy van vé tram co so ctia nd. Mudn dén duoc cac tram co s, cac truy van nay déu
phai qua cac nit 1an c4n quanh nd. Trong mot hé théng mang sensor 16n, thi cac
mién duoc chia ciing s& 16n v6i nhiéu nit mang. Piéu ndy din dén nhiéu truy van s&
duoc gui to1 cac lan can cua tram co s6. Do d6, viéc qua tai va tic nghén tai cac lan
can nay l1a diéu khong thé tranh khoi.

Véi cac nhuoc diém cta phuong phap truy van tram co sd, cac nha nghién ciru
d3d dwa ra mot phuong phap mai, han ché tdi da cac nhuge diém trén, d6 1a phuong
phap phéan phdi dit liéu trén cac nut sensor. Trong d06, dién hinh 1 hé théng luu trix
thong tin hudng dir liéu (DCS). Trong phuong phéap nay, yéu cau quan trong nhat 1a
k¥ thuat phan tan dir liu trén cac nut sensor. Trong mang, dir liéu dugc chia thanh
nhiéu loai, mdi loai dit liéu duwoc luu trit tai mot nat mang sensor khac nhau. Pay la
phuong phép truy xuit dugc st dung kha phd bién trong mang sensor boi tinh hiéu
quéa va kha ning cAn bang tai rat tot ciia né. Dé st dung kiéu truy xuat nay, da c6
nhiéu giai phap phan tan dit liéu dugc dua ra nhung nhin chung cac giai phap nay
déu mang tinh huéng dir liéu hon. C6 hai 16p cic phuong thic hudng dir liéu phd
bién duoc dua ra 13: van chuyén huéng dir liéu (data-centric conveyance) va luu trix
thong tin hudng dit liéu (data-centric storage). Phuong thirc phan phéi dir liéu phu
thudc vao ban chét cua mang sensor, moi truong trién khai n6 va tai 1am viéc mong
mubn. Trong d6, 16p cac phuong thic luu trir théng tin hudng dir liéu thudng sir
dung kho luu trir thong tin n¢i mang thong minh gitp cho viéc tim dir li€u hi€u qua
hon 16p cac phudng thirc van chuyén dir liéu.

Luu trit thong tin hudng dir liéu (data — centric storage DCS) 1a mot giai phap
quan trong va dugc su dung phé bién trong cac mang sensor. Muc tiéu chinh cua
DCS 1a luu trir cac dir li¢u lién quan trén cung mot nit thong qua mat tir khoa key.
Khi d6, mdi nit trén mang sensor 1a mot kho luu trit thong tin cua cung mot loai dir
liéu.

Hinh 1.3 12 mot vi du minh hoa cho phuong phap phan phdi dir liéu. O d6, di
liu vé cac loai vat dugc chia riéng. Mdi nut luu trir théng tin vé mot loai vat riéng
biét. Cac truy van dit liéu s& duge chuyén dén cac nit ndy tir cac nat 1an can trung
gian nhu hinh v&. Déi v6i hé thong DCS, can phai gan mot tir khoa key cho ting
loai dir liéu vé loai vat, vi du nhu dung cac tir khoa tho, hd twong Gng véi cac dir
lidu vé loai tho, loai ho ... T khoa nay s& duoc anh xa téi nat luu trit thong tin vé
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loai vat d6 dé thuc hién vi¢c truy xuat dir liéu. Ky thuat anh xa chung ta s€ nhac dén
trong cac phan sau cta ludn van.

Hinh 1.3. Vi du topology mang sir dung DCS d@é luu trit thong tin vé cdc lodi vit

Khi DCS ra doi, ¢6 nhiéu thuat todn tim duong ciing ra doi dép g nhimng doi
hoéi cua no. Baoi voi cach luu trit dit 1i€u trén tirng nat theo tén trong DCS thi viéc
tim dudng téi mot nit twong tng v4i mot tén 13 mot yéu cau can thiét dé get va put
dir liéu trén ntt d6. Chinh boi ngudn ning lugng han ché trong mang sensor ma cu
thé 12 nang lugng trén timg nit, ma né doi hoi rat cao & cac thuat toan tim duong dé
dat duoc hiéu suat cao, can bang tai trong ca tim duong va luu trit. Vay ban chit va
viéc st dung DCS trong mang sensor nhu thé nao. Vi viée luu trit dit liéu nhu thé
thi tim duong trong DCS s€ c6 nhitng kho khén va thuan loi gi, mang lai nhiing uu
diém va nhuoc diém nao cho mang sensor. Ching ta s& 1an luot di vao tra 10i cac
van dé nay trong cac chuong sau cta luan vin nay.

Noi dung va cac van dé trong luan van
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Vi cac van dé truy xuat dit liéu va nhitng han ché vé nang lugng trong mang
sensor di trinh bay & trén thi trong ludn vin ndy, ngudi viét luan vin (NVDA) xin
tap trung vao tim hiéu vé ban chét ciing nhu cic van d& trong luu trir thong tin
hudng dir ligu (DCS), mot gidi phép hi€u qua va quan trong trong mang sensor. Noi
dung LV dugc trinh bay bao gém : hai chuong diu dua ra cai nhin tong quan vé
mang khong day va mang sensor, déng thoi chi ra cac van dé han ché trong mang
sensor trong viéc truy xudt dir liéu va giai phap luu trit thong tin hudng dir liéu
(DCS); hai chuong tiép theo s& di vao tim hiéu ban chat cia DCS va van dé can
bang tai trong mang sensor n6i chung, trong DCS ndi riéng; va cudi cung s& 1a mot
cong cu md phong cho mang sensor NS — 2 véi két qua moé phong budc dau vé hé
théng DCS :

Chuong 1. bat van dé : Gidi thiéu chung vé mang khong day, mang sensor,
cac van dé truy xuat dit lidu trong mang sensor va giai phap DCS.

Chuwong 2. Giéi thidu chung vé mang sensor va luu trir théng tin huéng dir
liéu DCS : Gom 2 phan chinh :

+) Trinh bay téng quan ciu tric mang sensor va cac tng dung cta né

+) Trinh bay tong quan vé DCS va van dé tim dudng trong DCS

Chuwong 3. Luu trit thong tin hudng dit liéu (DCS) : Bao gdm hai van dé chinh
la:

+) Trinh bay ban chét ciia DCS

+) Céc thuat toan tim duong co ban trong DCS

Chuwong 4. Can bang tai cho DCS trong mang sensor : Trinh bay cac van dé
can bang tai trong mang sensor noi chung va trong DCS néi riéng.

Chuwong 5. Cong cu md phong mang sensor NS — 2 : Bao gom:
e Trinh bay tong quan vé hé¢ thong md phong NS-2 véi mot s6 16p co so va
viéc giao tiép giita hai ngdn ngit C++ va Tcl script trong NS-2
e M5 phong mot hé théng DCS co ban 1am tién dé dé xay dung hé thong DCS
trong mang sens 16n hon.
Cubi cung, phan Két ludn sé& tong két nhiing két qua, kién thirc ma NVDA di
thu nhan duoc trong qué trinh nghién ciru 1am do an va néu ra hudng phat trién tiép
theo ciia d6 an.
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