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Tém tit khoa luin

Mang MANET la mang khong day dang phi thé thirc. Céc thiét bi tu dong tu cAu
hinh thanh mot mang ma khéng can dung dén cac thiét bi dinh tuyén hodc thu phat
khong day. Mang MANET rat hiru ich trong viéc chia sé tai nguyén & cac khu vuc nho
nhu cdc truong dai hoc, hdi nghi,... do d6 cac ung dung trong mang Manet rat duoc

quan tam.

C6 mot bai toan dat ra 1a lam sao phat hién ra dugc sy hién di€n cua mot nit
mang trong mang MANET. Thuc té cta bai toan nay duoc dua ra trong tinh hudng
mot nhém cong tdc dang lam viéc tai mdt noi khong c6 céac ha t?mg co s& mang nhu
Internet hay song di dong, khi d6 ho sé lién lac vé1 nhau thé nao dé biét duoc co nguoi
dang & gan minh dé c6 thé trao d6i truc tiép. Dy 13 van dé rat dang quan tAm boi vi
giai quyét duoc van dé ndy sé giup cho mdt nhom lam viée cé thé cong tac voi nhau &

bat ki noi nao du 1a ving sau ving xa khong biét dén Internet.

Giai phép cho bai toan nay do tién si Tran Thi Minh Chau dua ra 1a sir dung cau
trac dir liéu BloomPFilter 1am co s dé tip hop va phat tan cac thong tin vé sy ton tai
ctia nit mang. Khoéa ludn nay ap dung giai phap d6 dé nhan dién su c6 mit cia cac nat

mang trong mang MANET cho phan mém Instant Messenger.
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Chuong mé dau

Su phat trién cua coéng nghé thong tin dd gdp phan lam cho x3 hoi ngdy mot
phong phu thém. O cac nudc dang phat trién nhu Viét Nam, cong nghé thong tin da va
dang tré thanh mot nganh cong nghiép hang dau va dugc su quan tAm rat 16n cua tit ca
cac bo nganh. Cong nghé thong tin d3 len 16i vao tat ca cic co quan tir nha nude dén tu
nhan tir cac tdp doan dén cac cong ty riéng. Cong nghé thong tin di anh hudéng mot

cach tich cuc dén nhiéu hoat dong tai Viét Nam.

Hé théng mang khong ddy WLAN 1a mot phat trién vuot bic cia nganh cong
nghé thong tin. Hién nay n6 1a sy lua chon cho nhidu méi trudng vin phong boi cing
mdt luc c6 thé két ndi may in, Internet va cac thiét bi may tinh khac ma khong can day
cap truyén dan. Nho d6 ma ta giam thiéu duoc sd luong day chay trong phong, tir
phong nay sang phong khac. Sé luong day khong dang ké nén khong 1am thay doi

canh quan, thAm mi noi & va noi 1am viéc, hoi hop.

WLAN la cong ngh¢ dang duoc lya chon dé ung dung rat nhiéu trong rat nhiéu
cac linh vuyc. Va cac phan mém tng dung trong WLAN ciing duoc phat trién mot cach
rat dang chu y. Muc dich chinh cta khoa luan nay 1a xdy dyng mot (mg dung trong
mang WLAN. Dé tai cua khoa luan 13 : Instant Messenger cho thiét bi di dong voi
chure nang tw dong phat hién su hién dién cua cdc nut mang s€ dé cap dén cac van dé
sau:

e WLAN va mang MANET
e Java va cic hd trg vé mang

e Xay dung phin mém Instant Messenger

Khoa luan nay cai dat giai phap cta tién si Tran Thi Minh Chau dé nhan dién sy

c6 mit clia cac nat mang trong mang MANET cho phan mém Instant Messenger
Khoa luan gém 5 chuong:

e Chuong 1: Gi6i thiéu vé thiét bi khong day, gi6i thiéu vé& phin mém ( muc

ti€u, chtrc nang, pham vi hoat dong)



Chuong 2: Cac mang kién thic co s dé cap dén mang WLAN va mang
MANET, ciu trac dit liéu BloomFilter va Soft State BloomFilter, Java lap

trinh mang

Chuong 3: Thiét ké va cai dit phdn mém dé cip dén cac van dé lién quan
dén viéc thiét ké va cai dat phan mém

Chuong 4: Thir nghiém phan mém dé cap dén viéc thir nghiém phan mém
trong mot mang may tinh

Chuong 5: Két luan dua ra nhitng cai da lam dugc, chua lam dugc va

hudng phat trién tiép theo
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Chuong 1.Gi6i thi€éu
1.1. Gi6i thiéu vé thiét bj khong day

Mot thiét bi khong day 1a thiét bi c6 kha ning giao tiép voi cac thiét bi khac ma
khong can phai c6 diy ndi. Ngay nay thiét bi khong ddy ngay cang phat trién. Vi muc
tiu dé dang st dung moi lic moi noi nén thiét bi khong day da tré thanh mdt phén
quan trong trong cudc sdng. Ching ta c6 thé dung dién thoai hodc mot chiéc may tinh
xach tay dé két ndi Internet d6 1a mot diéu rat thuan tién khi ma nhiing chiéc diy mang

rat lodng ngoang va khong phai luc nao cling hiru ich.

Ngay nay cong nghé khong day dang phat trién manh mé& do d6 kéo theo sy phat
trién manh mé cua thiét bi khong diy. Trong twong lai ¢ 1& chung ta s& c6 mot thé

gidi toan cac thiét bi khong day va str dung hoan toan cong nghé khong day.

1.2. Giéi thi¢u vé phan mém

1.2.1. Muc tiéu

Chtng ta da quen v&i cach lam viéc theo nhom lién lac v&1 nhau thong qua mang
internet nhung chiing ta hily nghi dén mot hoan canh khi ching ta dang & mot viing sau
ving xa nao dé khéng c6 internet, khong c6 song di dong co nghia 1a khong c6 ha ting
co s& mang vy khi d6 ching ta s& lién lac voi nhau bang cach nao. Mot giai phap 1a
str dung phan mém Instant Messenger nay. Phan mém nay s& cung cip dich vu lién lac
theo nhém. Cac thanh vién trong nhom s& biét cac thanh vién khac c6 & gan minh hay
khong dé c6 thé 1am viéc truc tiép v6i nhau ma khong can théng qua cac dich vu
internet. Viéc cong tic 1am viéc van c6 thé dién ra trong nhitng moi trudng khong co
ha tAng co s& mang.

Muc ti€u ctia chuong trinh 1a tao ra mét phén mém phat hién ra sy hién dién cua
cac nut mang trong mang MANET. Phan mém str dung cac cong nghé hd trg cho thiét
bi di dong, phén mém duoc tdi wu hoa dé co thé hd tro mot cach tdt nhat cho may tinh

xach tay.

1.2.2. Chirc nang

So d6 chirc nang:



!

Chon Interface |

Ban bé Bit dau ; Lién hé

Hinh 2. So' d chirc niing
Pham vi hoat djng:

Phan mém thiét ké dé su dung cho may tinh xach tay va ding trong mang
MANET do d6 pham vi hoat dong cta no ciing 1a trong mang MANET dugc thiét 1ap

b1 cac may tinh xach tay
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Chuwong 2.Kién thirc co sé

Ngay nay c6 rat nhiéu ngén ngit 14p trinh bac cao hd tro tot cho phan lap trinh
mang. Java la mot ngdn ngt nhu vay. Java rat thuan tién cho viéc 1ap trinh chia sé cac
tai nguyén trén mang. Va d6 1a 1y do tai sao Java dd dugc st dung dé viét cac module
cho phan mém Instant Messenger nday. Trong chuong ndy s& dé cap dén hai mang
kién thirc co sé quan trong cua viéc thiét ké phan mém Instant Messenger ndy do 1a
cdu trac dir liéu Bloom filter cai rit quan trong trong viéc luu thong tin ban bé cung
v6i truy vin xem ngudi ban nao dang cd mit trong mang va dé cip cac van dé nén

tang ctia Java cung nhimng hd tro ctia n6 trong viéc 1ap trinh mang.
2.1. Mang WLAN va mang MANET

Mang WLAN (Wireless Local Area Network — mang ndi by khong day) la mot
hé théng truyén thong s6 liéu linh hoat duoc thuc hién trén sy m& rong cua mang LAN
htru tuyén. Mang WLAN g6m cac thiét bi duoc ndi lai véi nhau c6 kha nang giao tiép
thong qua song radio hay tia hdng ngoai trén co s& sit dung cac giao thirc chuén riéng
ciia mang khong day thay vi cac dudng truyén dan bang diy. Mang WLAN dang thuc
su thay thé cho mang mdy tinh c6 ddy, cung cip kha ning xir 1y linh dong hon va tu do
hon cho cac hoat dong kinh doanh. Nguoi dung c6 thé truy cip vao mang Intranet ctia
ndi bd cong ty hodc mang Internet tir bat clr dia diém nao trong khuon vién cua cong ty
ma khong bi rang budc boi cac két ndi vat 1y.

Mang MANET (Mobile Ad-hoc NETwork - mang di dong phi thé thic): 1a mang
khong day tu cdu hinh cua cac thiét bi di dong. Cac may tinh trong mang niy c6 thé
chia sé tai nguyén nhung khong thé truy cip tai nguyén cua mang hitu tuyén néu

khong cdu hinh moét may tinh hoat dong nhu cau ndi toi mang cé day.

11



Hinh 1." M6 hinh mang ad-hoc.
Khong can ding dén cac thiét bi dinh tuyén (wireless router), hay thu phat khong
day (Wireless Access Point). Mdi nat mang c6 thé truyén théng voi nit mang khéc,

khong can thiét diém truy cap diéu khién truy cip moéi trudng truyén thong.

Trong mang MANET sy phirc tap ctia mdi ntit mang 1a cao hon boi vi moi nut
phai thyc thi cic co ché truy cip méi trudng truyén thong, cac co ché diéu khién an
hodc boc 10 cac van dé thiét bi dau cudi va co 18 1a cac co ché uu tién dé cung cép mot
dich vu dam bao chét luong. Mang khong day kiéu nay to ra mém déo hon hét, vi du:
can thiét cho céc hoi nghi dot XUAt, cac su thay thé nhanh cta co s& ha téng hoac cac
kich ban truyén thong di xa tir bt ky co sé ha ting nio.

Ché @ IEEE Ad-hoc: Ché do nay thi cac nut di dong truyén thong truc tiép véi
nhau ma khong can t&i mdt co sé ha ting ndo ca. Trong ché do nay thi cac lién két
khong thé thue hién qua nhiéu ching.

Uu diém cia mang MANET:

S6 luong thiét bi di dong 16n. C6 thé sir dung cho rat nhiéu thiét bi nhu 1a PDA,
May tinh xéch tay hay dién thoai di dong.

Trong mang co ban thi co so ha tAng, cac tram trung gian, thu phat song 1a yéu t6
quan trong quyét dinh chat luong ctia mang, con trong mang MANET cac nit mang

két ndi thong qua cac nut mang (khong can dén cac tram thu phat), cac nit mang co

' Nguén [5]
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thé di chuyén tu do trong cdu trac mang do d6 né cé tinh chit co dong cao va do d6
lam giam bdt sy phu thudc vao co sé ha téng, lam cho mang dé phat trién d& dang, tdc

d6 phat trién ctia mang nhanh

Nhirng thach thirc d6i véi mang MANET:

Chi phi cho viéc st dung phd tan sd

e Viéc dinh tuyén/ Quan 1y cic nit mang:
e Thém vao mang

e Thodat khoi mang

e Hiéu qua st dung ngudn dién

e Giao thirc diéu khién truyén

e Tinh di dong cua cac Nut

e Bang thong

Trong mot mang MANET céc nit di chuyén tu do vi thé t6 pd mang c6 thé bi
thay d6i mot cach nhanh chéng va khong thé du doan dc. Hon nira cac nut trong mang
ad hoc bi gidi han pham vi truyén 1am cho mot s6 nat khong thé giao tiép truc tiép véi
mdt nat khac. Vi cac tuyén duong trong mang ad hoc nhiéu kha ning s& phai trai qua

nhiéu chdng nén moi nit mang phai dong vai tro nhu mot router.

Viéc thiét ké giao thirc cho mang MANET la khong hé don gian. Déu tién, trong
mang ad hoc cac nat c6 thé di chuyén lam cho cac thanh phan ciing nhu t6 pd mang
thay d6i thuong xuyén. Thir hai 1a do tinh da dang va bat thudng cua cac lién két

khong day lam cho viéc mat géi tin xdy ra thuong xuyén.

2.2. Bloom Filter

Bloom filter[1] 1& cdu trac dit liéu dung dé kiém tra xem mot phan tir c6 phai 1a

thanh vién ctia mot tap hay khong. Mot Bloom filter rdng 1a mot mang gdm m bit.

13



{x, v, z}
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Hinh 3. Bloom filter’
Gia sir ta goi S 13 tdp gom n phan tir, Bloom filter gdm m phan tir mang gidng
nhu hinh trén mdi phén tr mang 1a 1 bit. £ 1a s6 ham bam doc 1ap v61 nhau hoat dong
nhu sau: mdi 14n bam nd cho ra mot gia tri nim trong khoang tir 0...m-1. Ban dau thi

m phan tir mang dugc gan gia tri 13 0.

Gia st ta mudn thém mot phan tir x vao Bloom filter ndy ta s& bam x bang k ham
bam va cho ta k gia tri. Cac phan tir mang tai k gia tri d6 s& duoc gan bang 1. Ta hiy
xem hinh trén. Hinh trén thé hién mot Bloom filter ¢6 3 ham bam. Khi bam phén tr x
cho ra 3 gia tr1 1a 1,5,14 thi cac phén tr mang tai cac gia tri d6 dugc gan gia tri la 1.

V61 y va z cling tuong tu nhu vay.

Khi ta mudn truy vin mot phan tir ndo d6 xem no c6 1a thanh vién cia tap S nay
hay khong ta ciing s& bam phan tir d6 ra va kiém tra xem tai cac vi tri bam d6 thi gia trj
phan tir mang 1 0 hay 13 1. Tuy nhién nhu thé s& dan dén cac kha ning duoc goi 1a
False positive ttrc 1a gia st ta kiém tra mot phan tir t ndo d6 xem né co ton tai trong tip
S khéng. Ta bam ¢ véi 3 ham bam va gia sir cho gia tri 1a 1,3,4 khi ta kiém tra cic phan
tr mang tai vi tri ndy thi thiy gia tri n6 13 1 tuy nhién trén hinh trén thi ta thay t khong
ton tai tirc 1a thue ra nd khong ton tai nhung ta lai tim duoc su ton tai cta nd. Do do
cac ham bam phai duoc tao sao cho kha ning False positive 13 nho nhét. Khi ta di biét

m va thi k thuong duoc chon 13 1 gia tri nguyén va duoc tinh bang cong thuc :

k=m2.(2)
n

2 Ngudn[5]
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Cai khé cua mdt Bloom filter dang chuan 1a ki€u cau tric dir li¢u ma ta chi co

thé thém phan tir vio ma khong thé loai phan tir d6 ra.

Ta ¢6 thé dung cac thuat toan ma hoa SHAI hoac MD5 dé tao cac ham bam. C6

thé sur dung cach nhu sau dé tao ham bam tht i:

H,(x)=MD5(x+i)

2.3. Soft State Bloom Filter

Trong mdt mang may tinh ludén ludn cé nhitng lac mot vai nit di chuyén ra khoi
mang hodc 13 khi khoang cach giita cic nut xa thém. C6 rat nhiéu truong hop ta cin

phai xét dén viéc mot niit khong con ton tai trong mang.

Mot Bloom filter dang chuin khong hd tro viéc loai bo mot ph?m ttr do do can
phai stra ddi vi hé théng can phai loai bé mot nut néu nhu no khong con tdn tai & mot
thoi diém nao d6. Soft state Bloom filter 1a dang Bloom filter dé thyuc hién yéu cau do6

ctia hé thong [2].

Nhu ta da tim hiéu & bén trén. Mdi phan tir mang cta Bloom filter bao gom 1 bit.
Bay gio thay vi sir dung 1 bit cho mdi phin tir mang ta dung / bit cho mdi phan tir
mang, va dé tranh cho viéc tran bd nhé thi / can phai dugc chon gia tri mgt cach hop
ly, thuong / 13 nho [ =3 hodc bang 4 ( nhu trong khoa luan nay 1 dugc chon 1a 3 ) khi
d6 mbi phén tr mang duoc luu trit gia tri nhu mdt bd dém, gia tri bo dém nay nhu la
tudi ctia phan tir mang d6. Thay vi ban dau ta khdi tao gia tri cho phan tir mang 13 0 thi
ta khoi tao gia tri 16n nhat cho no 1a 2 /-7 | gié tri 16n nhat nay thé hién rang vi tri
nay chua duoc thiét 14p né giéng nhu viéc thiét lap gia tri ban dau 1 0 tai mdi phan tir
mang ¢ mot Bloom filter chuan. Cai bo dém nay no hd trg viéc loai bé mot nit néu

nhu n6 khong ton tai qua lau.

Khi mot phan tir bj loai bé khoi Bloom filter thi gi4 tri phan tir mang khi bim né

bi giam.
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Elementx  hy(x) hy(x) hil(x) ha(x)

M

Array a 4 0 3 4
b——— mcounters —

Hinh 4. Soft state Bloom filter’

Mot False Positive khi truy vin nit u xay ra khi tit ca cac ham 4, ..., h . déu
cho gia tri tai cac phan tir mang ma tai d6 gia tri khong phai 1a 2'- /

Xac xuét xay ra False Positive dugc tinh theo cong thirc sau:

F=(l-(1-2)") " = (1= e n)"

2.4. Lap trinh mang véi Java

2.4.1. Nén tang Java

Java 13 ngon ngit lap trinh hudng d6i twong (twa C++) do Sun Microsystem dua
ra vao giira thap nién 90. Chuong trinh viét bang ngdn ngit l4p trinh Java c6 thé chay
trén bat ky hé thong nio c6 cai may ao Java (Java Virtual Machine).

Ngay nay, ddi v6i Java ngudi ta khong con nhic dén nhu 13 1 ngdn ngit 14p trinh
ma nhic dén mot cong nghé hay mot nén tang phat trién, nd bao gdm cac bd phan:

e May ao Java: JVM

e B0 cong cu phat trién: J2SDK

* Nguén: [2]
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e Céc dic ta chi tiét ki thuat (specifications)

e Ngon ngir 1ap trinh (programming language)

e (Cdac cong nghé di kem nhu JSP, Servlet, EJB, JDBC, JNDI, JIMX, RMI
... va framework nhu Struts, Spring, JSF, Hibernate, JavaFX ...

Java da tré thanh mot trong nhitng ngdn ngit 1ap trinh phd bién nhit cho tit ca

cac lap trinh vién.

2.4.2. Lap trinh mang véi Java

Java 1a ngon ngr rat thich hop dé cai dit cac ing dung yéu cau cac giao tiép giita
cac tai nguyén mang.

Java.net duoc bit dau tir J2SE 1.4 1a goi dung dé cung cip tt ca cac Interface va
cac class cho viéc cai dat cac rng dung mang.

Lép dau tién trong goi Java.net ma chung ta quan tim dén 1a 16p InetAddress.
Pay 1a mot 16p quan trong khi 1ap trinh mang né ding dé xtr 1y vé dia chi IP va
hostname ctia mot may. Ta c6 thé dung phuong thire static getByName() dé 1ay dia chi
IP ctia mot may hodc ciing c6 thé dung phuong thirc getLocalHost() dé lay dia chi Ip
ctia may dang st dung. No s& 1 rat hiru ich khi lap trinh mang.

Trong mang thi cac chuong trinh giao tiép v6i nhau thong qua cac Socket. Java

cling st dung cach dé va cung cip cho chung ta ca 2 loai Socket 1a TCP Socket va

DatagramSocket.

TCP Socket

Pay 1a mot giao tiép kiéu TCP/IP tic 14 giao tiép hudng két ndi.

Goi Java.net cung cip 2 16p hitu ich cho viéc thuc hién két ndi bang TCP Socket.
Pau tién 1a Class ServerSocket ding cho Server va 16p Socket dung cho Client.

Khéi tao mét ServerSocket
ServerSocket ServSock = new ServerSocket (1234);

O trén Server c6 tén 1a servSock s& ling nghe két ndi & céng 1234.

Va Server nay dung phuong thirc accept dé chd doi két ndi dén tir Client:
17



ServSock.accept () ;

Dé khai tao mot Socket cho Client
Socket client = new Socket (1234);

Viéc giao tiép giita Server va Client dwgc thuc hién qua cac Stream.
OuputStream dung dé ghi dit liéu vao ludng va InputStream dé doc dit liéu.

Do khoa luan nay khong st dung TCP Socket nén chiing ta s€¢ khong di sau vao
phan nay.

UDP Socket

UDP Socket 13 giao thirc quan trong nhat duoc sir dung trong chuwong trinh nay.

Chung ta s& tim hiéu sau vé UDP Socket sau day.

UDP Socket khong gidng nhu TCP socket, UDP Socket 14 kiéu socket khong két
ndi tirc 1a viée giri dir liéu di khong dam bao 1a dir liéu s& dugc nhan. Kiéu két ndi nay
thuc hién nhanh hon kiéu TCP vi né khong can tao ra viéc bat tay 3 budc tuy nhién thi
day 1a kiéu két ndi khong tin cay.

Goi Java.net cung cép cho ta 16p DatagramSocket va DatagramPacket dung cho
viéc két néi UDP nay. DatagramSocket dugc tao & ca Client va Server dé gui va nhan
cac DatagramPacket

Vé phia Server khéi tao mot Server nhu sau:

DatagramSocket serverSocket = new DatagramSocket(8888);

Vi¢c gui va nhan thong qua cadc DatagramPacket chira mang céc byte dir liéu.

Gia sir mubn giri di chudi “Toi yeu viet nam”:

String s = “Toi yeu viet nam”;

Chuyén chudi nay thanh mang byte

Byte[] data = s .getByte();
Khéi tao DatagramPacket dé guri di:
DatagramPacket outPacket =
new DatagramPacket (data, data.length(),clientAddress);

clientAddress & ddy 1a dia chi Ip ctia Client ma ta mudn guri dén.
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Va sau do thuc hién viéc gui:
serverSocket.send (outPacket) ;
Do 1a viéc g dir ligu & Server. Tai Client mudén nhan dugce dir liu do,thi cling
khoé1 tao mot DatagramSocket :

DatagramSocket clientSocket = new DatagramSocket (8888);
Pé thuc hién viéc nhan dix liéu thi phai khoi tao mét buffer 1a mot mang cac byte
Byte[] buffer = new byte[256] ;
Sau do6 khoi tao mot DatagramPacket dé cho
DatagramPacket inPacket =
new DatagramPacket (buffer, buffer.length);
Va thyc hién viéc cho dit lidu giri dén:
clientSocket.receive (inPacket) ;

Sau d6 c6 thé chuyén dit liéu lai thanh dang chudi da guri sau khi nhan:

String message = new String(inPacket.getDatal(),

0,inPacket.getlLength()) ;

UDP 1a mdt phuong thie khong két ndi do d6 né rat hiru ich khi mudn broadcast
dir liéu trong mang. Broadcast str dung UDP 1a mot trong nhitng phan quan trong nhat
trong khoa luan nay. Thay vi gui truc tiép dit liéu dén mot may c6 dia chi chinh xac
nao do thi ta broadcast dir li€u trong mang. Pé thyc hién diéu nay chi can 1 dija chi

broadcast cia may.

Pé thuc hién viéc broadcast dit liéu nay thi & budc khéi tao DatagramPacket dé

send thi ta khéi tao DatagramPacket nhu sau:

outDataPacket = new DatagramPacket (data,

data.length,broadcastAddress, 8000);
Su khéc bi¢t & day la ching ta dua vao dia chi broadcast cua may chur khong phai

la dia chi ctua Client. Viéc nhan dir liéu broadcast cling giong nhu viéc nhan dir licu

binh thuong.
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Chuwong 3.Thiét ké va cai diit phan mém

Nhu d3 trinh bai ¢ chwong md dau, muc dich chinh cta phan mém nay 13 phat
hién sy hi¢n dién cua nhitng nguoi ban cua minh trong mang MANET va khoang cach
cia minh dén ngudi do 1a bao nhiéu ching (hop). Ta biét dé biét duoc mot nguoi co
hién dién trong mang hay khong don gian nhét 1 ling nghe thong diép phat ra tir
ngudi d6, néu nhu nghe duoc thong diép thi nguoi d6 ton tai trong mang va néu nhu
khong nghe thy thong diép gui di tir ngudi d6 thi chimg t6 ngudi d6 khong ton tai
trong mang. Tir d6 ta thdy mot may mudn biét su ton tai cua may khac thi don gian n6
chi can broadcast dit liéu va mong mudn dir liéu d6 duoc giri dén nhitng may trong
mang va may nao trong mang nhan dugc s€ thuc hién cong viéc tuong tu la broadcast
dé chimg t6 su ton tai cia minh. Van d& 1a luu dir liéu cia mot may giri dén trong
mang dé c6 thé truy van xem d6 c6 phai 1 ban ctia minh hay khong. Chuong trinh sir
dung mdt Soft State Bloom filter nhu da dugc dac ta ¢ trén dé luu thong tin vé nhiing
mAy ton tai trong mang va khi can xem ngudi ban nao cia minh hién dién trong mang
thi chi cn truy van thong tin trong Bloom filter nay. Va ching ta hiy xem xét céac

phan sau:
3.1. Ham bam (Hash Function)

Chung ta da biét mot Bloom filter can phai c6 £ ham bam hoat dong ddc lap va
viéc quan trong 1a phai tao dwoc cac ham bam dé ti 1¢ False Positive 1a nho nhat.
Chung ta ciing d3 dé cip dén cach tao ham bam str dung thuat toan ma hoa MD5. MD5
la mot ham bam dung dé ma hoa véi gia tri bam la 128 bit. MDS5 1a thuat toan ma hoa
ma khong thé giai ma. Java co gbi java.security chira Class MessageDigest hd tro thuat

toan ma hoéa MDS5 nay.

Chung ta ciing d4 nhac dén cach tao ra & ham bam tirc 1a ham bam thir i s& lay

theo kiéu :

H,(x)=MD5(x+i)
Pay 1a cach tao ham bam don gian nhit ma lai hiéu qua. Trong khoa ludn nay
chiing ta phai thyc hién bim mot chudi véi k ham bam.Viéc thuc hién bim mdt chudi

st dung thuat todn MD5 nhu sau:
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e Mihoa chudi dé bang thuit toan MD5

e Tinh toan chudi d6 ra gia tri dang long

e Str dung ham bam theo phwong phép chia liy du dé lay gia tri bam duoc
St dung Class nay dé tao ra ham bam:

digestFunction = MessageDigest.getInstance ("MD5") ;
public static long createHash (byte[] data) {
long h = 0;
byte[] res;
digestFunction.update (data, 0, data.length);
res = digestFunction.digest ()
for (int 1 = 0; 1 < 4; i++) {
h <<= 8;//h*(278)==h*256
h |= ((int) res[i]) & OxFF;//== h =h| ((int) res[i]) &
OxFF
}

return h;
}
Sau d6 bam gia tri dau vao véi k ham bam
for (int x = 0; x < k; x++) |

hash = createHash (valString + Integer.toString(x));

Pay 13 gia tri bam duoc va sau d6 dung cach don gian 13 1ay s du cia hash cho
sd phan tir mang dé c6 duoc gia tri luu vao Bloom filter day 1a cach str dung ham bam
theo phuong phap chia:

hash = hash % (long) sizeofSet;

hash & day 13 vi tri phan tir mang duoc gan gié tri trong Bloom filter

3.1.1. Dia chi broadcast

Ta d3 biét dugc mot phén cua thuat toan 1a viéc lién tuc broadcast thong tin ma
minh ¢6 duoc dén nhitng nut xung quanh trong mang. Viéc broadcast nay 1a ching t6
su ton tai ctia minh trong mang va ciing dé giri nhimg thong tin ma minh biét vé tat ca
cac nut trong mang cho nhimg nat c6 thé nhan.
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Nhu d3 tim hiéu & trén, khi broadcast dit liéu trong mang ta can phai c6 dia chi
broadcast ctia may. Khi ta co dia chi Ip va subnet mask ta c6 thé dé& dang tinh duoc dja

chi broadcast cua may. Tuy nhién Java ho tro vi¢c lay dia chi broadcast cia may rat

don gian.
Ta lay dia chi broadcast nhu sau:

public String getBroadcastAddress () {
String broadcastAddress = "";
try |
Enumeration<NetworkInterface> en =

NetworkInterface.getNetworkInterfaces() ;

while (en.hasMoreElements ()) {
NetworkInterface ni = en.nextElement () ;
if (ni.isLoopback()) {

continue;
}

for (InterfaceAddress interfaceAddress

ni.getInterfaceAddresses()) {
if
(ni.getName () .equalsIgnoreCase (interfaceName)) {
InetAddress broadcast = interfaceAddress.getBroadcast();
broadcastAddress =

broadcast.getHostAddress () ;
}

}
} catch (Exception e) {
}
return broadcastAddress;
}
O déy interfaceName 14 tén ctia mot interface va viéc lay dia chi Broadcast & day

la léy dia chi broadcast cua mot interface xac dinh
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3.1.2. TimeOut va Refresh
Viéc broadcast dugc thuc hién lién tuc, 2 1an lién tiép cach nhau moét khoang thoi

gian dugc goi la TimeOut.
Trong mdi lan Timeout d6 thi s& thuc hién 3 budec:
Buoéc 1:

Tang gia tri mdi phan tir mang 1én 1 néu nhu gia tri ndy chua ¢ mirc 2'-1 tic 1a
gid tri cia phan tir mang d6 da duoc thiét 1ap trude do roi
public void decay () {
for (int 1 = 0; 1 < bitset.size(); i++) {
if ((Integer) bitset.get (i) < 7) {
bitset.set (i, (Integer) bitset.get (i) + 1);

}

Bwoec 2:

Refresh thong tin vé& nit bang cach bam chinh minh ( hostname cta may) va gan

cac gia tri tai cac vi tri ph?m tr mang bam dugc 1a 0
Viéc nay don gian chi 1a add lai chinh ban than no:

public Vector add(String valString) {
long hash = 0;
Vector hashArray = new Vector();
for (int x = 0; x < k; x++) {
hash = createHash(valString + Integer.toString(x)):;
hash

hash % (long) sizeofSet;
hashArray.add (Math.abs ((int) hash));
bitset.setElementAt (0, Math.abs ((int) hash));

return hashArray;
}
Buoe 3:

Broadcast dir liéu mé1 update sang niit hang xdm
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3.2. Merge thong tin

Dit liéu duoc broadcast 13 théng tin vé cac nut trong mang ma may biét do d6 khi
nhan dugc thon tin tor mdt nat khac thi phai thyc hién viéc thém thong tin d6 vao
nhiing thong tin minh da co6. Vi¢c thém thong tin nay dugc goi 1a Merge thong tin hay
don gidn la no6 chi 1a Merge cai thong tin ¢ trong Bloom filter ciia minh v&i thong tin

nhan duoc.

Viéc nodi nay thyc ra 1a n61 hai mang phan tir mang ctua 2 Bloom filter. Viéc ndi
thuc ra chi 1a viéc so sdnh gia tri tai cung vi tri phan tr mang cua 2 Vector va lay gia
tri nhé hon va luu vao mot Bloom filter

public void merge (Vector receive) {

int size = receive.size();
for (int 1 = 0; 1 < size; i++) {
if ((Integer) bitset.get (i) > (Integer)
receive.get (i)) {

bitset.set (i, receive.get(i)):;

}

Ta c6 thé thdy & trén. Thuc hién viéc so sanh gié tri cac phan tir mang tuong Gmg
va chon gia tri nho hon.
3.3. Tudi ciia thong tin

Nhu ching ta thidy budc dau tién khi broadcast dit lidu 1a ting gia tri phan tir
mang 1én 1 néu n6 chua c6 gia tri max. Giai doan ndy dugc goi 13 decay (ttrc 13 1am gia
thong tin). Gia tri ndy chinh 14 tudi cta théng tin
3.4. Kiém tra sy ton tai ciia Friend trong mang

Pé xac dinh xem mot nht u c6 ton tai hay khong ta lai thuc hién vi¢c bam u k lan
bang k ham bam cua Bloom filter. Sau d6 ta ldy gi4 tri 16n nhit tai mdi phan tir mang

ma bam dugc goi la T(u)
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Néu nhu gia tri T(u)+/=2" thi n6 khong ton tai trong mang, nguoc lai T(u)+]

chinh 13 khoang cach tir may hién tai dén nut u trong mang

O day théng tin can truy van 1a tén ctia ngudi ban cia minh trong mét file danh

sach do d6 ta phai bam cai chudi nay bang k ham bam cta Bloom filter:

/*
* kiem tra xem nick do duoc add chua
*/
public boolean contains (String valString) {
long hash;
for (int 1 = 0; 1 < k; 1i++) {
hash = createHash(valString + Integer.toString(i)):;
hash = hash % (long) sizeofSet;
if (((Integer) bitset.get (Math.abs((int) hash)) == 7)) {

return false;

}

return true;
}
Ta thay ham trén s€ ki€m tra xem Chuoi tén nguoi ban ma ta mudn ki€ém tra xem

no6 c6 ton tai trong Bloom filter hay khong
Sau d6 ta thuc hién phuong thuc tiép theo:

public Vector hopQuery (String queryString) {
Vector vector = new Vector();
if (contains (queryString)) {
long hash;
for (int 1 = 0; 1 < k; 1i++) {

hash

createHash (queryString +
Integer.toString(i));
hash

hash % (long) sizeofSet;

vector.add (bitset.get (Math.abs ((int) hash)));

}

return vector;
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if (contains (queryString)) néu nhu Bloom filter nay c6 chura chudi trén thi

ta lay gia tri cac phan tor mang ma cadc ham bam bam dugc khi bam chudi nay.

Gié tri nhan duoc 1a mot Vector chira cac gia tri bam duoc béng k ham bam do.
String nay khong ton tai trong Bloom filter néu nhur Vector 1a réng. Muc dich cia viéc
nay don gian chi 1a 14y tap cac gia tri d6 dé co thé tim duoc gia tri 16n nhat trong tat ca
cac phan tir mang do

/%

* khoang cach

*/

public int hop(String queryString) {
int max = -1;
Vector vector = hopQuery(queryString);
if (vector.isEmpty()) {
return -1;

}

for (int 1 = 0; 1 < vector.size(); i++) {
int temp = (Integer) vector.get(i);
if (temp > max) {

max = temp;

return max + 1;
}

Phuong thirc hop (String queryString) tra vé khoang cach cia nit dang truy

3.5. Dirliéu

Dit liéu cta chuong trinh 13 tén nhitng nguoi ban ciia minh va dugce t6 chire dudi
dang file. Thong tin dugc dat trong file friend.inp. Chuong trinh cho phép thém ban

vao danh sach nhitng ngudi ban ciia minh.
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3.6. Caidit

Phan mém nay sir dung Java 1a ngon ngit chinh. Do d6 may chay phan mém phai

cai Java va thuc hién viéc cai dat don gidn nhu cai dat cac phan mém khac.
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Chuwong 4.Thir nghiém phin mém

Chuong trinh dugc chay thir trén nén MS Windows st dung cho cac may tinh

xach tay tao cac mang ad-hoc
4.1. Giao dién ciia phin mém:

4.2. Chon Interface:

Instant Message

Chon Interface eth |+

Chon

Hinh 5:Chon interface

O day gia tri cho phép chon 1a tén cac interface network ctia may. Ban duoc phép
chon interface nao dé thuc hién két ndi. O hinh trén 13 interface c6 tén 1a eth0

4.3. Giao dién chinh: Instant Message

Instant Message

Banbé Liénhé Giip do

Bat dau Tam dirng
Tén Khodng cach
dung Offline
tuan Offline
CaiThanhvuong Offline

Hinh 6:Giao dién chinh
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Giao dién nay bao gdbm 1 menubar véi cdc menu Ban be, lién hé va gitp d& cho
phép nguoi dung chon cac chirc ning twong dwong tir cac menu nay. 2 button bit dau
va tam dimg dé thuc hién viéc bt dau chay chuong trinh va tam dimg chuong trinh.
Dé bit dau chuong trinh hiy nhan vao nat “Bét dau” va khi muén tam ding chuong
trinh thi nhan vao nat “Tam ding”.

Giao dién nay con c6 thém mot bang 13. Bang nay bao gdm 2 cot. Mot cot 1a tén
cua nhitng ngudi ban trong FriendList cua minh. Cot thir 2 1a khoang cach t&1 nguoi
ban do.

4.4. Giao dién thém ban:

Khi chon chirc nang ban be¢ s€ xuat hién giao di¢n nay

B Instant Message

Banbé Liénhé Giap div

Bat dau Tam dirng

TEén Khodng cach

dung Offline
tuan Offline
DaiThanhuong Offline

Input @

? Nhap tén

(0] Cancel
T e,

Hinh 7:Giao dién thém ban
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% Instant Message

Banbé Liénhé Giip dd

Bat dau Tam dirng

TEnh Khodng cach
dung Offling
tuan Offline
CaiThanhvuong Offling

Nhap tén

|danhhnad

oK Cancel

Hinh 8:Giao dién thém ban

Giao dién xuét hién mot Dialog input cho phép ngudi dung nhap vao mot chudi.
O day cho phép nhap voéi s6 ki ty khong gidi han. Tén nhap & day 1a mot hostname cia

mot may.
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4.5. Giao dién chay phan mém:

B Instant Message

Banbé Liénhé Giap di

Tam dirng
TEén Khodng cach
duno 1
tuan offline
CiaiThanhyuong offline
danhhoan offline

Hinh 9: Giao di¢n chay phin mém

Chay phan mém sé& c6 giao dién nhu trén v6i gia tri & cot khoang cach dugc
thay d6i v6i gia tri tinh toan duoc trong chuong trinh. Nhu hinh trén khoang cach tir
may nay dén may co hostname “dung” 13 1 hop con cac may khac thi khong online s&
co gié tri la offline.

Khi chuong trinh chay thi nit “Béit dau” s& an di va giao dién chi con lai nat
“Tam dung”
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4.6. Giao dién tam dirng:

B Instant Message

Banbé Liénhé Giap di

Bat dau Tam dirng
TEén Khodng cach
dung 1
tuan offline
CiaiThanhuong offline
danhhoan offline

Hinh 10: Giao dién tam dirng

Khi nhan nit “Tam dung” chuong trinh s€ dung lai va nut “Bat dau ” xuat hién

cung vdi cac gia tri khoang cach do dugc khi chay chuong trinh.

4.7. Giao dién lién hé:

Contact Me

Ho tén: Hoang Anh Diing
S0 dién thoai: 0988352716

EmailHoang_dung117 1987 @yahoo.com

Hinh 11: Giao dién lién hé

Giao dién nay dua ra thong tin can lién h¢ khi c6 thac mac gi vé€ phan mém.
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4.8.

Giao dién giup do:

Si¥ dung Ban bé dé thém ban.
Si¥ dung Start de bat dau tim kiem.

Si¥ dung Tam dirng dé divng chwong trinh.

Méu c6 thac mac héy lién hé theo théng tin & chirc néang lién hé.

Hinh 12: Giao dién giup d&

Giao dién nay chi ra cach st dung phan mém nay.
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Chuwong 5.Két luin

V6i viée sir dung cong nghé Java thi khoa luin nay dd xay dung duoc phan mém
Instan Messenger. Phin mém Instant Messenger nay duogc st dung véi thiét bi 1a May

tinh xach tay va dugc dung trong mang MANET

Tuy nhién han ché 14 chuong trinh méi chi st dung cho May tinh xach tay va
dugc dung trong Win

Hudng phat trién tiép theo 1a phét trién dé chuong trinh c¢6 thé st dung trén cac
thiét bi di dong cAm tay nhu dién thoai di dong hoac 1a PDA va cé thé chay trén nhiéu

hé diéu hanh nhu Linux hoac cac hé diéu hanh khac.
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Cac module xir ly

BloomFilter.java

import java.security.MessageDigest;
import java.util.Vector;

public class BloomFilter {

private Vector bitset;// mang chua cac entry

private int sizeofSet;// so entry dung de luu cac phan tu
private int 1;// so bit danh cho moi entry

private int maxElements; // so phan tu lon nhat

private int numberElements; // so phan tu add vao

private int k; // so ham bam

static MessageDigest digestFunction;// doi tuong Disgest

public BloomFilter () {
}

public BloomFilter (int sizeofSet, int maxElements) {
this.sizeofSet = sizeofSet;
this.l = 3;//fix so bit moi entry la 3
this.maxElements = maxElements;
this.k = 4;//fix so ham bam la 4
numberElements = 0;
bitset = new Vector();
//ban dau tat ca cac entry duoc thiet lap gia tri la 273-1=7
for (int 1 = 0; 1 < sizeofSet; i++) {
bitset.add(7);
}
try |
digestFunction = MessageDigest.getInstance ("MD5");//
khoi tao doi tuong Digest
} catch (Exception e) {

System.out.println (e.getMessage()) ;
}
}
/*
* tao 1 hash wvalue tu mang Byte
*/
public static long createHash (String val) {
return createHash (val.getBytes()):;
}
/*
* tao 1 hash wvalue tu mang Byte
*/
public static long createHash (byte[] data) {
long h = 0;
byte[] res;

digestFunction.update (data, 0, data.length);
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res = digestFunction.digest();
for (int 1 = 0; 1 < 4; i++) {

h <<= 8;

h |= ((int) res[i]) & OxFF;

}

return h;

}
/*

* add a String o day la hostname
*/
public Vector add(String valString) {
long hash = 0;
Vector hashArray = new Vector();

for (int x = 0; x < k; x++) {

hash = createHash(valString + Integer.toString(x)):;

//hashArray.add (hash) ;

hash = hash % (long) sizeofSet;
hashArray.add (Math.abs ((int) hash));
//bitset[Math.abs((int) hash)] = 0;

bitset.setElementAt (0, Math.abs ((int) hash));

}
numberElements++;
return hashArray;

}

/*
* kiem tra xem nick do duoc add chua
*/
public boolean contains (String valString) {
long hash;
for (int 1 = 0; 1 < k; 1i++) {
hash = createHash(valString + Integer.toString(i)):;
hash = hash % (long) sizeofSet;
if (((Integer) bitset.get (Math.abs((int) hash)) ==
return false;
}
1
return true;
}
/*
* Lay gia tri query
*/
public Vector hopQuery (String queryString) ({
Vector vector = new Vector();
if (contains(queryString)) {
long hash;
for (int 1 = 0; 1 < k; 1i++) {
hash = createHash(queryString +
Integer.toString(i));
hash = hash % (long) sizeofSet;
vector.add (bitset.get (Math.abs ((int) hash)));

))

{
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}
return vector;
}
/*
* khoang cach

*/

public int hop (String queryString) {
int max = -1;
Vector vector = hopQuery (queryString) ;
if (vector.isEmpty()) {
return -1;

}

for (int 1 = 0; 1 < vector.size(); i++) {
int temp = (Integer) vector.get (i)
if (temp > max) {
max = temp;

}

return max + 1;
}
/%

* Lam gia thong tin

* Nhung entry nao’ da duoc set thi duoc tang them 1

*/

public void decay () {
for (int 1 = 0; 1 < bitset.size(); i++) {
if ((Integer) bitset.get (i) < 7) {

bitset.set (i, (Integer) bitset.get (i) + 1);

}

public void merge (Vector receive) {
int size = receive.size();

for (int 1 = 0; 1 < size; i++) {
if ((Integer) bitset.get (i) > (Integer)

bitset.set (i, receive.get(i)):;

}

/%
* so phan tu trong bloom
*/

public int numberElement () {

return numberElements;

}

receive.get (1))
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/*
* so phan tu lon nhat
*/
public int maxElement () {
return maxElements;
}
/*
* So bit cho moi entry

*/
public int getBitOfEntry () {

return 1;

}
public Vector getEntry () {
return bitset;
}
public byte[] getByte() {
return bitset.toString() .getBytes();
}
public void setEntry(Vector temp) {
bitset.clear () ;

for (int 1 = 0; i < temp.size(); i++) |
bitset.add (temp.get (1))

NinterfaceNames.java
import java.net.*;
import java.util.*;
import java.util.Enumeration;

public class NInterfaceNames {

public NInterfaceNames () {

}

public Vector getNamelInterfaces () {
Vector vector = new Vector();
try

{
Enumeration<NetworkInterface> en =
NetworkInterface.getNetworkInterfaces () ;
while (en.hasMoreElements()) {
NetworkInterface ni = en.nextElement (),



if (ni.isLoopback()) {
continue;
}
for (InterfaceAddress interfaceAddress
ni.getInterfaceAddresses()) {
vector.add (ni.getName ()) ;

}

catch (Exception e) {}

return vector;

FriendList.java

import java.util.*;
import java.io.*;

public class FriendList {

private Vector list;//danh sach cac Friend
private int count;//so Friend

public FriendList () {
list = new Vector();
count = 0;

}

public int getSize () {
return this.count;

}

/*
* Add new Friend
*/
public void addFriend(Friend newFriend) {
list.addElement (newFriend) ;
}
/*
* Khi add them 1 friend moi thi ta thuc hien viec append vao
file friend.txt
*/

public static void append(File aFile, String content) {
try {
PrintStream p = new PrintStream (new
BufferedOutputStream(new FileOutputStream(aFile, true)));
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p.println (content) ;
p.close();

} catch (Exception e) {
e.printStackTrace () ;
System.err.println (aFile);

}
/%
* doc file ra mang vector

*/

public Vector getList(File file) {
Vector vector = new Vector();
FileInputStream fis = null;
BufferedInputStream bis = null;
DataInputStream dis = null;
try {
fis = new FileInputStream(file);

bis = new BufferedInputStream(fis);
dis = new DatalnputStream(bis);

while (dis.available () !'= 0) {
String str = dis.readLine();
//System.out.println(dis.readLine());
Vector temp = new Vector();
temp.add (str);
vector.add (temp) ;

}

} catch (Exception e) {

}

return vector;

}
InstantMessage.java

import java.awt.*;

import javax.swing.*;
import java.awt.event.*;
import java.util.*;

import java.io.*;

import javax.swing.table.*;
import java.net.*;

public class InstantMessage extends JFrame {

static boolean flag = false;//co cho vong lap Broadcast va
Receive

JMenuBar menubar = new JMenuBar();

JMenu menu = new JMenu ("Ban be");

JMenu menuContact = new JMenu ("Lién hé");

JMenu menuHelp = new JMenu ("Giup do");

JMenultem addFriend = new JMenultem ("Thém ban");
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JMenultem contact = new JMenultem("Lién hé");
JMenultem help = new JMenultem("Giup do"):;
JButton jbStart = new JButton ("Bit diu");
JButton jbStop = new JButton ("Tam dung");
JPanel panelButton = new JPanel();

JPanel panelTable = new JPanel ()

Vector colName = new Vector();//ten cac cot cua Table
DefaultTableModel model;

JTable table;

operation oper = null;

String interfaceName;

java.util.Timer bkTimer;

public InstantMessage (String title, final String interfaceName)

super (title) ;

this.interfaceName = interfaceName;
menu.add (addFriend) ;

menuHelp.add (help) ;

menuContact.add (contact) ;
menubar.add (menu) ;

menubar.add (menuContact) ;
menubar.add (menuHelp) ;
this.setJMenuBar (menubar) ;

table = new JTable ()

colName.add ("Tén") ;
colName.add ("Khoang céach");

panelButton.setLayout (new GridBagLayout ()):;
GridBagConstraints grid = new GridBagConstraints();
grid.fill = grid.BOTH;//can deu tat ca cac dong
setBackground (new Color (205, 175, 142));

grid.gridx =
grid.gridy =
grid.insets = new Insets (10, 10, 10, 10);
panelButton.add(jbStart, grid);

0;
0;

grid.gridx = 1;

grid.gridy = 0;

grid.insets = new Insets (10, 10, 10, 10);
panelButton.add (jbStop, grid);

this.addWindowListener (new WindowAdapter () {

public void windowClosing (WindowEvent e) {
dispose () ;
}
1)

//bat dau chay chuong trinh
jbStart.addActionListener (new ActionListener () {



public void actionPerformed (ActionEvent e) {
flag = true;
addFriend.setVisible (false);

operation oper = new operation(interfaceName) ;
if (bkTimer == null) {
bkTimer = new java.util.Timer () ;

}

bkTimer.schedule (oper, 200);

try f
Thread.sleep (2100) ;

} catch (InterruptedException exc) {
System.out.println (exc) ;

}

jbStart.setVisible (false);

)

//bat su kien tam dung
JjbStop.addActionListener (new ActionListener () {

public void actionPerformed (ActionEvent e) {
if (bkTimer != null) {
bkTimer.cancel () ;
bkTimer = null;
}
flag = false;
JjbStart.setVisible (true);
}
1) ;

contact.addActionListener (new ActionListener () {

public void actionPerformed (ActionEvent e) {
new Contact ("Contact Me");

1) ;
help.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
new Help ("Help");
1) ;

//them ban be
addFriend.addActionlListener (new ActionlListener () {

public void actionPerformed (ActionEvent e) {

String name = JOptionPane.showInputDialog ("Nhéap
tén");//Tao Dialog de nhap ten
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if (name != null) {//neu ten duoc nhap

Vector datal = new FriendList () .getList (new
File("friend.txt"));// doc file ra mot Vector
Vector templ = new Vector():;

templ.add (name) ;
datal.add(templ) ;

//tao bang chua ten va ban dau gia tri khoang
cach la Offline
final JTable table2;//
for (int j = 0; j < datal.size(); Jj++) {
Vector temp = (Vector) datal.get(j):;
temp.add ("Offline") ;
datal.set (j, temp);

}
table?2 = new JTable (datal, colName) {

public boolean isCellEditable (int rowIndex,
int colIndex) {
return false;
}
}i
table2.setForeground (Color.BLUE) ;
table2.setOpaque (false) ;

JScrollPane pane2 = new JScrollPane (table?);
pane?2.setPreferredSize (new Dimension (600, 200));

pane2.setHorizontalScrollBarPolicy (JScrollPane.HORIZONTAL SCROLLBAR
ALWAYS) ;

pane2.setVerticalScrollBarPolicy (JScrollPane.VERTICAL SCROLLBAR ALWA

YS);
panelTable.add (pane2, BorderLayout.NORTH) ;
panelTable.repaint (0) ;
panelTable.updateUI () ;
panelTable.getParent () .repaint (0) ;
FriendList list = new FriendList();
list.append(new File("friend.inp"), name);//them

vao danh sach

}

System.out.println (name) ;

)
panelTable.removeAll () ;//remove tat cac cac thanh phan tren

Frame
panelTable.repaint () ;
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Vector data = new FriendList () .getList (new

File("friend.inp"));
for (int 1 = 0; 1 < data.size(); 1i++) {
Vector temp = (Vector) data.get (i)

temp.add ("Offline");

data.set (i, temp):;
}
model = new DefaultTableModel (data, colName);
table = new JTable (model) {

public boolean isCellEditable (int rowIndex, int
colIndex) {
return false;

}
}i
table.setForeground (Color.BLUE) ;
table.setOpaque (false) ;
JScrollPane pane = new JScrollPane (table);
pane.setPreferredSize (new Dimension (600, 200));
panelTable.add (pane, BorderLayout.NORTH) ;

getContentPane () .add (panelTable, BorderLayout.SOUTH) ;
getContentPane () .add (panelButton, BorderLayout.NORTH) ;
pack () ;

setVisible (true) ;

this.setResizable (false) ;

class operation extends TimerTask {

BloomFilter info;
ListenerThread listener;
BroadcasterThread broad;
String interfaceName;

public operation () {
info = new BloomFilter (40, 10);//khoi tao BloomFilter
}

public operation (BloomFilter info) {
this.info = info;
}

//Ham khoi tao voi doi la ten Interface

public operation(String interfaceName) {
info = new BloomFilter (40, 10);
this.interfaceName = interfaceName;
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public void run() {
broad = new BroadcasterThread (interfaceName, info,
2000);//khoi tao Thread cho viec Broadcast
listener = new ListenerThread (8000, info);//khoi tao
Thread cho viec lang nghe Broadcast

// Thuc hien viec lien tu lang nghe thong tin broadcast tu cac

node hang xom

class BroadcasterThread implements Runnable {

String interfaceName;
int sleepTime;
BloomFilter info;
Thread t;

BroadcasterThread (String interfaceName, BloomFilter
int sleepTime) {

}

this.sleepTime = sleepTime;
this.info = info;
this.interfaceName = interfaceName;

t = new Thread(this, "Broadcaster Thread");
t.start(); // Bat dau Thread

public String getBroadcastAddress () {

String broadcastAddress = "";
try |
Enumeration<NetworkInterface> en =

info,

NetworkInterface.getNetworkInterfaces () ;//duyet cac interface

while (en.hasMoreElements ()) {
NetworkInterface ni = en.nextElement () ;
if (ni.isLoopback()) { //bo qua loopback

continue;
}
for (InterfaceAddress interfaceAddress
ni.getInterfaceAddresses()) {

//lay dia chi BroadCast cua Interface co ten

la interfaceName

if

(ni.getName () .equalsIgnoreCase (interfaceName)) {

InetAddress broadcast =

interfaceAddress.getBroadcast () ;

broadcastAddress =

broadcast.getHostAddress () ;

}
}
}
} catch (Exception e) {
System.out.print (e.getMessage());
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}
return broadcastAddress;
}
/%
* Lay hostname cua may

*/

public String getHostName () {
String hostname = "";
try {
InetAddress address =
InetAddress.getLocalHost ();//lay inetAddress

hostname = address.getHostName ();//lay hostname
} catch (Exception e) {
System.out.println (e.getMessage()) ;

}
return hostname;

}

public void run() {
try {
String hostName = getHostName () ;//hostname cua may

info.add (hostName) ; //refresh
//khoi tao DatagramSocket

final DatagramSocket datagramSocket = new
DatagramSocket () ;

datagramSocket.setBroadcast (true) ;

// Broadcast address
final InetAddress broadcastAddress =

InetAddress.getByName (getBroadcastAddress () ) ;

try {
while (flag) {

// Tao 1 DatagraPacket de Broadcast o port
la 8000

DatagramPacket outDataPacket; // Datagram
packet to the server
byte[] data = info.getByte();
outDataPacket =

new DatagramPacket (data,
data.length, broadcastAddress, 8000);

// broadcast.
datagramSocket.send (outDataPacket) ;
System.out.println("send");

Thread.currentThread () .sleep(sleepTime) ;//
thoi gian TimeOut

}
} catch (Exception e) {
e.printStackTrace () ;
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} finally {
//dong socket
datagramSocket.close();

}

} catch (Exception e) {
System.out.println ("Exception occured with
socket.");
System.out.println (e);

class ListenerThread implements Runnable {

Thread t;
BloomFilter info;
final private int listeningPort;

ListenerThread (int port, BloomFilter info) {
listeningPort = port;

this.info = info;
t = new Thread(this, "Listener Thread"):;
t.start ();

}

// Vong lap de lang nghe
public void run() {
try |

DatagramSocket datagramSocket;
// Datagram packet
DatagramPacket inDataPacket;
// buffer.
byte[] msg = new byte[256];

// khoi tao DatagramSocket voi port la
listeningPort.
datagramSocket = new DatagramSocket (listeningPort);

// Loop forever
while (flag) {

// Khoi tao DatagramPacket cho
inDataPacket = new DatagramPacket (msg,
msg.length) ;

// Nhan thong tin.
datagramSocket.receive (inDataPacket);//cho thong
tin
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byte[] receive = inDataPacket.getData();//nhan
du lieu

String rec = new String(receive, 0,
inDataPacket.getLength());

Vector bitSetReceive = getEntry(rec);//lay noi
dung bitSet tu thong tin nhan duoc

info.merge (bitSetReceive) ;//merge

//thuc hien viec update bang thong tin

panelTable.removeAll () ;//remove bang

panelTable.repaint () ;

Vector datal = new FriendList () .getList (new
File("friend.inp"));// lay danh sach ten

final JTable tablel;//khoi tao bang moi

//kiem tra gia tri moi ten trong file friend.inp

xem no co ton tai hay khong
//neu ton tai thi khoang cach la bao nhie
for (int j = 0; j < datal.size(); Jj++) {

Vector temp = (Vector) datal.get(j);
String str = (String) temp.get(0);
int hop = info.hop(str);//khoang cach
if (hop == -1) {

temp.add ("offline");
} else {

temp.add (hop) ;

}
datal.set (j, temp);

}
//tao bang moi khong cho phep sua noi dung
tablel = new JTable (datal, colName) {

public boolean isCellEditable (int rowIndex,
int colIndex) {
return false;
}
}i
tablel.setForeground (Color.BLUE) ;
tablel.setOpaque (false);

//tao ScrollPane

JScrollPane panel = new JScrollPane (tablel);
panel.setPreferredSize (new Dimension (600, 200))
panelTable.add (panel, BorderLayout.NORTH) ;

panelTable.updateUI () ;

}
} catch (IOException e) {
System.out.println ("IOException occured with
socket.");
System.out.println (e);

14
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}

//lay noi dung bitSet tu thong tin nhan duoc la mot chuoi
public Vector getEntry (String rec) {

String a = rec.substring(l, rec.length() - 1);
Vector b = new Vector();
int 7 = 0;

//thuc hien viec tach chuoi de lay cac so luu vao 1
Vector

for (int 1 = 0; i < a.length(); i++) {

if (rec.charAt(i) == "',") {
b.add(a.substring(j, i - 1))
=1+ 1;
if (j == a.length() - 1) {
b.add(a.substring(j, j + 1))

}

}

Vector ¢ = new Vector():;

for (int 1 = 0; 1 < b.size(); i++) {
String sl = (String) b.elementAt (i) :;
c.add (Integer.parselnt(sl));

}

return c;

Contact.java

import java.awt.*;
import javax.swing.*;
import java.awt.event.*;

public class Contact extends JFrame
{
JLabel name=new JLabel ("Ho tén: Hoang Anh Ding");
JLabel phoneNumber = new JLabel ("S6 dién thoai:
0988352716") ;
JLabel email = new
JLabel ("Email:Hoang dungll71987@yahoo.com") ;

public Contact (String title)

{
super (title);

this.setlLayout (new GridBagLayout()):
GridBagConstraints grid = new GridBagConstraints();
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grid.fill = grid.BOTH;//can deu tat ca cac dong
this.setBackground (new Color (205, 175, 142));

grid.gridx =
grid.gridy =
grid.insets = new Insets (10, 10, 10, 10);
getContentPane () .add (name, grid) ;

0;
0;

grid.gridx = 0;

grid.gridy 1;

grid.insets = new Insets (10, 10, 10, 10);
getContentPane () .add (phoneNumber, grid) ;

grid.gridx = 0;

grid.gridy = 2;

grid.insets = new Insets (10, 10, 10, 10);
getContentPane () .add(email,grid) ;

setSize (350,200);
setVisible (true);

this.addWindowListener (new WindowAdapter () {

public void windowClosing (WindowEvent e) {
dispose ()
}
}) s

this.setResizable (false);

Help.java

import java.awt.*;
import javax.swing.*;
import java.awt.event.*;

public class Help extends JFrame

{
JLabel helpl =new JLabel ("St dung Ban bé dé thém ban.");
JLabel help2=new JLabel ("S& dung Start dé& bt dau tim kiém.");
JLabel help3=new JLabel ("Su dung Tam dung dé& dung chuong

trinh.");

public Help(String title)

{
super (title) ;

this.setLayout (new GridBagLayout());
GridBagConstraints grid = new GridBagConstraints();
grid.fill = grid.BOTH;//can deu tat ca cac dong



this.setBackground (new Color (205, 175, 142));

grid.gridx 0;

grid.gridy 0;

grid.insets = new Insets (10, 10, 10, 10);
getContentPane () .add (helpl,grid) ;

grid.gridx = 0;

grid.gridy = 1;

grid.insets = new Insets (10, 10, 10, 10);
getContentPane () .add (help2,grid) ;

grid.gridx 0;

grid.gridy 2;

grid.insets = new Insets (10, 10, 10, 10);
getContentPane () .add (help3,grid) ;

setSize (350,200) ;
setVisible (true) ;
this.addWindowListener (new WindowAdapter () {

public void windowClosing (WindowEvent e) {
dispose () ;

index.java

import java.awt.*;
import javax.swing.*;
import java.awt.event.*;
import java.util.*;

public class index extends JFrame ({
JLabel txtChoice = new JLabel ("Chon Interface");
JComboBox jcbInterface = new JComboBox () ;

JButton jbOk = new JButton ("Chon") ;

public index (String title) {
super (title) ;

Vector vc = new NInterfaceNames () .getNamelInterfaces()
if (!vc.isEmpty()) |
for (int 1 = 0; 1 < vc.size(); 1i++) {

jcbInterface.addItem((String) vc.get(i));

}
}
setLayout (new GridBagLayout())
GridBagConstraints grid = new GridBagConstraints();
grid.fill = grid.BOTH;//can deu tat ca cac dong
setBackground (new Color (205, 175, 142));

grid.gridx = 0;



grid.gridy = 0;
grid.insets = new Insets (10, 10, 10, 10);
this.getContentPane () .add (txtChoice, grid);

grid.gridx = 1;

grid.gridy 0;

grid.insets = new Insets (10, 10, 10, 10);
this.getContentPane () .add(jcbInterface, grid);

grid.gridx = 1;

grid.gridy 1;

grid.insets = new Insets (10, 10, 10, 10);
this.getContentPane () .add (jb0k, grid);

this.addWindowListener (new WindowAdapter () {

public void windowClosing (WindowEvent e) {
dispose () ;
}
1)

JbOk.addActionListener (new ActionListener () {

public void actionPerformed (ActionEvent e) {
String interfaceName = (String)
jcbInterface.getSelectedItem() ;
new InstantMessage ("Instant Message",
interfaceName) ;
dispose () ;
}
1)
set3Size (400, 200);
setVisible (true) ;
this.setResizable (false) ;

}

public static void main(String[] args) {
new index ("Instant Message");

}
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