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LOI NOI PAU

Ngay nay Intemnet da trd nén phd bién ddi vdi tat ca moi
ngudi trong »3 hoi. Viéc truy cdp cac trang bao dién tr, gl
nhdn thu, dign hoa, tim kiém thong tin, tAn gau, viét blog v
choi game trén mang khéng cén & déu xa la vl ngudt dan.
Trong cac cg guan xi nghiép, nhifng Ung dung xf iy nghlép
vu cling dugc thiét ke va cai dat theo xu hu'dng van hanh
trén mang.

B6i wdi nhiing ngudi trong cudc, nhifng nguth ma ho sé
mang ca thé gidi nay lén mang, dd chinh 1 nhimg sinh vién
chuyen nganh tin hec thi it nhat mot Bn nao 45 ahlng ciu
héi dai loal nhus “Lam thé nao dé xiy dung dugc mit web
server?”, "Lam th& ndo dé viét mdt chudng trinh chat?” hay
"Lam thé nio dé viét duge cdc chuong trinh (g dung ma
trong d6 ¢ sy giao tigép glu‘a nhigu mday tinh trén mang
... d3 xudt hién trong dau cda ho. Cude tim kiém d& bat
dﬁu va khéng it nhing ngmi‘:‘l trong g8 ho 43 bd cude vi
duting di dén ciu tra 18 con qua glan nan.

Gido trinh nay mong dudc lam mdt chiéc gy nho bé
dbng hanh val ho trén con dudng di tim 164 gial dap.

Chung ti goi viéc xay dung cac chudng trinh O'ng dung
ma trong do cd su giao tiép gilta cac may tinh |a Lap trinh
truyén thong. Mot s6 sach hay mot sd tac gia khac goi
ching 1a Lap trinh mang hay Phat trién (ng dung phén tén,

Trong gido trinh nay chung toi gidi thigu dén ngui doc
ba co ché chi yéu 1a Pipe, Socket va RPC/RMI dé xiy dung
cac loal img dung ma trong dé cd sy giso tiép gilta cac
thanh phan cla ching trong pham vi mot mdy tinh, hai may
tinh hay nhiéu hdn thé,



Gido trinh duiic thidt ké trén o sd ngudi hoc d3 cb qua
kign thitc v [§p trinh hiuidng @61 tugng vai C++, Ching thi
chon Java lam ngdn ngil & minh hoa vi nd cd tinh da nén,
don glan, thich hgp cho minh hea nhitng ¥ twidng v& 1dp
trinh truy&n théng. Vdi Java, nguéi hoc khbng phai qud chi
tdm vao nhitng van d& v& ngén ngil 13p trinh, nhit 48 glip
ho tip trung hdn vae nhifng van g8 lién quan dén ki thudt
13p trinh truy&n thing. Thuc 5, nhifng ¥ tuding, nhing cd
ch& dugc gidi thigu trong gido trinh ndy cd thé d& dang
duige cii dat bing cac ngdn nal lip trinh khac.

M3c di d8 b nhitu cf gang nhung chic chin van can
nhigu diém khiém khuy@t trong gido trinh. Nhdm bién soan
mong nhan duge nhigu ¥ kign dong gép va x&y dung b qui
doc gid va dong nghiép, Xin chin thanh cam on.

Cin Tho, thing 0% ndm 2008
Nhédm blén soan



GIOT THIEU TONG QUAN

GIAO TRINH LAP TRINH TRUYEN THONG

A. MyC picH

Gl2o trinh nay nham gidi thiéu wdi nguith doc nerng nii
dung chu yéu sau:

Gidi thiéu v& céc loai kién tric chudng trnh phd
bién hién nay.

Gidi thiéu v& Pipe, Socket, RPC I3 cac cd ché giao
tiép lién qua trinh © (IPC- InterProcess
Communication) thuding duigc ding trong viéc
xay dyng cac (ng dung dlient-server, cdc (mg
dung phan tan.

Gidfi thidu v& cich sir dung cac tién fch v& Pipe,
Socket, RMI clia ngbn ngl Java d& xay dung cac
(mg dyng Client-Server, Ung dung phan tan.

B. YEU CAU

Sau khi hoc xong mén nay, ngudi hoc phai cé duge
nhiing kha nang sau:

Glai thich dugc co ché giao tigp lién qué trinh 13
ai.
Trinh by dugc cac kifu kién tric chugng trinh



trong vidc thigt k& mét (mg dung trén mang.

« Trinh bay dugc dic diém cla cic tién ich: Pipe,
Socket va RPC.

- Hiéu rb y nghia v& giao thie (Protoco!).

« Thiét k& va cai dit mt (mg dung theo mdt giao
thirfc d& cd.

» X3y dimng dudc giao thi'c mdi d€ gial quyst cic
van J& ddt ra.

_» Xay dyng dugc cac ing dyng Client-Server, (ing
dyng phan tan bang ngdn ngif Java vdi cic tién
ich nhur Pipe, Socket va RML

C. NOI DUNG COT LOI

Gldo trinh dugc chia thanh 5 chutng véi ndi dung chi
yEU nhu sau:

» Chuong 1: Gigi thiéu tong quan nhilng van d& od
li€n quan dén Iap trinh truyen thing.

= Chudng 2: Gidl thi¢u sd luge vB ngbn ngll Java
nhadm gilp ngudi doc b the doc hidu cic i dy
minh hoa va thuc hién dudc cac bal tip yéu cu
trong cac chuang con lai.

» Chuong 3: Gidi thiéu v& Pipe, cg ché giao tiép
lién qua trinh ob dién, dién hinh cho co ché glao
ti€p lién qua trinh trén pham vi mat may tinh.



« Chudng 4: Gidi thidu vé Socket, cd ché giao tiép
lién qua trinh trén hé théng mang TCP/IP, cho
phép xdy dung cac (ng dung theo mé hinh
Client-Server,

» Chudng 5: Gidi thigu vé RPC va RMI co ché giao
tiép lién gua trinh cho phép x@y dyng cac (ng
dung phan tan, cac Ung dung d&i tugng phan
tan.

D. KIEN THU'C TIEN QUYET
- Kién thifc vé Lap trinh hudng d&i tugng vdi C++
Kién thic v& Mang may tinh

E. TAI LIEU THAM KHAO

1. [ELLIOTTE RUSTY HAROLD],
Java network programming,
O'REILLY, 06/1997

2. [PATRICK NAUGHTON & HERNERT SCHILDT],
Java: The complete Reference,
Osbome McGraw-Hill, 1997

3. [JERRY R. JACKSON & ALAN L. MC CLELLAN],
Java By Example,



Sunsoft Press A, Prantice Hall Tidem 1997
4. Website http://www.javasoft.com

F. PHUONG PHAP HOC TAP

» Sinh vién doc tai liéu, lam cic bal tp vi dy, cic
bél tip mu, cAc bai tap goi v va cac bal tap kiEm
tra thea dang tién do.

+ Tham khdo thém v& Ip trinh hudng dai tugng
baing ngon ngl' Java.

» Tham khdo thu' wvin ham APl (Application
Programming Interface) cla Java vé cac idp, cac
phurigng thire ¢d lidn quan.



(rido Trink Ldp Trink Truyén Théng

Chuong 1

TONG QUAN VE
LAP TRINH TRUYEN THONG

Muc dich
Chuong ndy nhdm cung cip cho cde ban mét cdi nhin
ting quan v& cdc vin d& cé litn quan trong 14p trinh truydn
thimg.
Yéu cfiu
Szu khi hoan t3t chugng nay, ban e thé:
* Gidi thich duge Co chE glao tigp lién qud trinh (Inter-
Proceas Commumication) 1a g
* Ms td chie péng, phiém vu cia céc ting trong md
hinh OSL
* Binh nghia v& giao thie vA bién lugn dude s cdn thidt
cda glao thie trong truyén thing.
= Mb td vé& b giao thie TOP/IE.
* Ihnh nghia mé hinh Client — Server.
* Phén bigt duge 2 ché d§ giao tidp: Nghén va Khong
nghén.,
* Phin bigt duge cde kidu kign tric chuong trinh,
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Gido Trinh Lip Trink Truyén Thong
1.1 CO CHE GIAO TIEP LIEN QUA TRINH LA Gi?

Truyén théing 1a mdt khii niém ding 4 chi sy giao
tiép, trao ddi thiéng tin gida hai hay nhifu thue thé trong
mit hé thing nido dé, Néu hé thing ma ching ta xem xzét 1a
xd hi lodi nguid, thi truyén thing cd thé la gud trinh trao
d6i thing tin gida npudi véi nguiri trong cufic séng thing qua
cdc phuong tién truyén tdi thémg tin khée nhaw nhy khimg
khi (trong trd chuyén trye ti€p), hé théng dién thoai, sdch,
bdo, ede phuong tidn nghe nhin, mang méy tinh...

Néu hé thing ma chung ta xem xét 134 mit hé thing
méy tinh hay mit hé thing mang thi truyén théng cé thé
duge phéin thioh hai mic:

* M phdn elng: 14 sy giao tiép, trao dbi thing tin giga
cdc b phin vit 1y cdu thanh nén hé théng mdy tinh
nhy CPU, b nhd, thift bi vao ra, card piso tiép
mang, nhir vio cde phuong tién truyén théng nhu hé
thing BUS ngi, hé thing BUS vao ra bay cic day cdp
MEng..

= M phidn mém: 14 sy giao tidp, trao 48 théng tin
gida cdc thanh phin bén trong cia mit chuong trinh
hay giia edc chuong trinh vdi nhau thing qua cdc co
ché truyen théng duge hd try bii ede hé diéu hanh, hé
diéu hanh mang.

12



Gido Trink Lidp Trinh Truyén Théng

Trang cdc hd thing mdy tinh doa nhiém (mono-tasking)
cd dién, vi dy MS-DOS, tai mat thii didm chi cho phép tén
tei mot qud trinh. Vide gigo tifp, trao d6i thing tin chi dién
ra trong pham vi cua mit chuong trinh. Pd 13 sy giao ti€p
gifia cac thii tuc dudi hinh thic chia s& cdc bign toan cuc, hay
bing cdch truyén cdc tham s8 khi goi ham, thd tue hay biing
gid tri trd vé efa mét ham . Npuge lai, trong eie hé thing ds
nhiém (multi-tasking} tai 1 th¥i diém cf nhitu qu4 trinh tén
tai song song nhau, mai qua trinh duge thye hién trong mit
khéng gian dia chi (address space) riéng biét. Viéc giao tiép
gifta céc qud trinh muin thuc hién duge doi hdi phdi o6
nhing tién ich h trg béi hé diéu hanh, hé didw hanh mang.
Céc tién ich nay thubmg duge goi voi cdi tén la Co ché giao
tiép lién qud trinh (IPC - Inter-Process Communication}.

1.2 PHAN LOAI CU CHE GIAO TIEP LIEN QUA
TRINH

Cde co ché giao tidp lign qud teinh duge hi trg bdi cde
h# didu hanh da nhiém, hé diéu hanh mang duge chia ra lam
hai loai:
* Loai 1: Co ché giao tiép lién qud trinh hd trg giao tiép
gifta cde qud trinh trén cing mit mdy tinh (md t4 nhy
trong hinh 1.1).

13



Gido Trinh Lép Trinh Truyén Théng

Hinh 1.1 - Co ché gino tiép lién qud trinh logi 1

» Loai 2: Co ché giao tiép lién qud trinh hd trg giao tiép
gilia cdc qud trinh nam trén cic mdy tinh khédc nhau
{méb td trong Hinh 1.2).

Hinh 1.2 - Co ché giao tidp lién qud trink logi 2

Trong co ché giao tiégp lién qud trinh trén cing mdt mdy
tinh, dir liéu trae ddi qua lai gifta ede gud trinh phii di xuyén
qua hat nhin (kernel) cia hé didu hanh. Pé i thé 1a mit
viung nhd ding chung cho cde qud trinh di dwge qui dinh
trude bdi hé diéu hinh, hay mit tap tin trén dia dugc quén
If bdi hé didu hinh, trong 46 mdt qud trinh =8 ghi diy ligu
vio, quéi trinh khde doe di lidu ra.

14



Gido Trinh Lap Trinh Truyén Thing

Trong oo chi giao tifp lidn qud trinh trén cdc may tinh
khéc nhau, dir lifu trao d8i gifa ede qud trinh khong ohitng
phai di gua hat nhin nhy co ché giao tin‘e’pl‘iién qué trinh trén
mit miy tinh ma hon thé cde hat nhin cla cac mdy ob lién
quan phai hiéu nhau. Néi ciich khdc, cdc hat nhan phdi thoa
thudn trude véi nhav vé cdc quy téc trao déi thing tin gida
ching. Thing thutmg, ta goi ede qui tde nay 14 cic giao thic
{protocol).

1.3 MO HINH THAM KHAO 081

BE dé dang cho vige ndi két vii trao dbi théng tin gilfa
cdc mdy tinh vdi nhauw, vao ndm 1983, Té chic tigéu chudn
thé gidi IS0 dd phdt trifo mét md hinh cho phép hai mdy
tinh c6 thé gdi va nhin dif litu cho nhau. Mé hinh nayv dua
trén ti€p cin phén tdng (lop), v6i mdi ting dim nhitm mét
sd cAc chilc nAng co bdn nao dé va duge goi 13 md hinh OSL

Pé hai mdy tinh ed thé trac ddi thong tin duge vii
nhau cin e6 rft nhidu vin dé lién quan. Vi du nhy cdn cd
card mang, diy cip mang, dién thé tin hifu trén cdp mang,
cdch thife ding géi dit ligu, diéu khidn 16i trén dutmg truyén

. Bing céch phan chia cde chic ndng nay vao nhimg téng
riéng biét phau, vifc viét edec phidn mém d& thuc hidn ching
tré nén dé ding hon. Mé hinh O8I giup déng nhil cde he
thing may tinh khde bidt nhau khi ching trao ddi thing tin.
Ma hinh nay ghm o6 7 tdng:

15



Gido Trinh Lap Trink Truyén Théng

7. Tdng Wng dung (Application Layer}

Py la ting trén cing, cung cip cdc dng dung truy
xufit dén ede dich vy mang. Né bao gim cde dng dung
cia ngudi ding, vi dy nhy cdc Web Browser (Netscape
Navigator, Internet Explorer, Mozilla Firefox, .}, cdc
Mail User Agent (Outlook Express, Netscape
Meszsenger, ...) hay cde chuong trinh lam server cung
clp cde dich vy mang nhy cdc Web Server (Netscape
Enterprise, Internet Information Servies, Apache,
..y cde FTP Berver, cdc Mail server (Send mail,
MDeamon). Nguti ding mang giao tidp true tidp v
ting nay.

6. Ting trinh bay (Presentation Layer)

Téng nay ddm bdo cde mdy tinh ed kifu dinh dang
dif liéu khéc nhau vin c6 thé trao ddi théng tin cho
nhau. Théng thuimg ecde mdy tinh s& thing nhét vai
nhau vé& mit kiéu dinh deng dif lidu trung gian d& trac
difi thing tin gifa cdc mdy tinh. Mét dif litu cdn gdi
di 88 duge tdng trinh bay chuyén szm.g,r dinh dang
trung gian trude khi né duge truyén 18n mang. Nguoc
lai, khi nhin di lidu tf mang, tdng trinh bay sé
chuyén dir liéu sang dinh dang rifng cia né.

16



Gido Trinh Ldp Trink Truyén Théng

5. Ting giao dich (Session Layer}

Ting nay cho phép ede ing dung thiét lip, =i dung
vi x6a cée kénh giao tip gida ching (duge goi 14 giao
dich). N6 cung cdp co ché cho viée nhéin bigt tén va
céc chife niing vé bdo mat théng tin khi truyén qua
AL

4. Tdng vin chuyén (Transport Layer)

Téng nay ddm bdo truydn tdi d lidu gifta cdc qué
trinh, D@ liu gdi di duge ddm bdo khong cd 18i, theo
ding trinh ty, khéng bi mét mat hay trimg ldp. D&
wii cdc gdi tin ob kich thude lon, tang nay s& phén
chia ching thanh cdc phidn nhd trude khi g&i di, cing
nhu tip hgp ching lai khi nhén duge.

8. Ting mang (Network Layer)

Téng niy didm bdo ede péi dif lidu (Packet) c6 thé
truyén tir mdy tinh nay d%n mdy tinh kia cho di
khéng cé dutmg truyédn vit 1§ true tidp giia ching,
Né nhin nhiém vy tim dubng di cho di liéu d8n cde
dich khsdc nhau trong hé thing mang.

2. Tdng lién kit di lidn (Data-Link Layer)

Téng niy didm bdo truyén tdi ede khung di liéu
(Frame) gilta hai mdy tinh cé dubing truyén vit Iy ndi
tryc tidp vidi nhau. N& ciai dat co ché phdt hién va xf
1% 15 dir lidu nhén.

17



Gido Trink Ldp Trinh Truyén Théng

1. Tdng vét Iy (Physical Layer)

Pifu khifn vige truyén tdi thit sg cde bit trén
dutrog truyén vét 1¥. N6 dinh nghia cde tin hidu dign,
trang thai duimng truyén, phuong phdp ma hoa di lidu,
cdc loai ddu ndi duge sk dung, ..

Vié nguyén tie, ting o oia mt hé théng chi giao tigp,
trao d8i thang tin véi tdng n cda hé thing khdc. Mai tang sé
ed cde dom vi truyén dif liéu riog:

« Téing vit 1¥: bit
» Ting litn két dF ligu: Frame
» Tédng mang: Packet

» Ting van chuyén: Segment

Trong thue t&, dit lidu duoe gdi di tir ting trén xuing
téng dudi cho dén tdng thip nhit cha mdy tinh géi. O dd,
dif liéu sé duge truyén di trén dubmg truydn vii 1. M&i khi
dir lidu duge truyén xuéing téng phia dudi thi né bi "géi” lai
trong don vj dif lidu cda tdng dudi. Tai bén nhén, dif like sé
duge truyén nguge lén cde tang cao din. M&i ldn qua mit
tang, don vi di lidu tuong dng sé duge “thio” ra.

Bon vi dif liéu cha mbi tng s& cd mot tidu dé (header)
riéng, duge mé ta trong hinh 1.3.

18



Grido Trinh Lap Trinh Truyén Tﬁdr_rg

Hinh 1.8 - X Iy diF lidu qua cde tdng

OS5I chi 14 mé hinh tham khdo, mdi nha sdn xuit khi
phat minh ra hé théng mang cia minh sé& thue hién cde chie
ning & timg ting theo nhimg edch thie riéng. Cde cich thie
nay thubng duge md td dudi dang cde chuin mang hay cic
giao thic mang. Nhu vy din dén truiting hop ciing mit chie
ning nhung hai hé thimg mang khdc nhau sé khéng tuong
tac duge vdi nhau. Hinh 1.4 38 20 sdnh kifn tric cda cdc hé
diéuy hanh mang théng dung vdi ma hinh OS5I
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Hateras
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Hinh 1.4 - Kign tric clda mét 86 hé diduy hank mana théng lirig
Bé thuc hién cde chie nang 6 tdng 3 va ting 4 trong ma
hinh OSI, mbi hé thing mang s& cd cdc protocel riéng:
* UNIX: Ting 3 ding giao thic IP, ting 4 giao thic
TCPAUDP
* Netware: Tdng 3 ding giao thic IPX, tdng 4 giso thic
SPX
= Windows NT: chi ding 1 giao thitce NETBEUT
Neéu chi dimg lai & diy thi cic mdy tinh UNTX, Netwarc,
NT sé khéng trao doi thing tin duge vdi nhau. Vdi su ldn
manh cia mang Internet, cdc mdy tinh cai ddt cde hé didu
hinh khdc nhau doi héi phdd giao tiép duge wdi nhau, tde
phai st dung chung mit giao thie. D6 chinh 1a h§ giac thde
TCP/P, giao thifc eua mang Internet.

20



Gido Trink Lap Trink Truyén Thing

1.4 MANG TCP/IP
By la kidn trie coa mang Internet, chi gdm § tang nhu
fanh & dugi dby:

Hinh 1.5 - Kién truc mang TCP/IP
Nguiti ta con goi mé hinh nay 18 md hinh OS] don gian.
Ciéc giao thic duoe s dung trén mbi ting duge qui dinh nhu
gau:

; Appheatoe Frobool A ppbrabem Pacdocnl Prcesn
; R N b e e VR (i S T P T Layer
r - - %" ket ey b -
E TCE DE Trawpot
P (Thssmseinn Cond Pryvbon) { sz Duabagpaen Proioe ol L
‘/H'r:ar]-:
Lawr
i Dia-knk

Hinh 1.6 — B6 giao thic TCP/IP

21



Gidgo Trink Lip Trinh Truyén Théng

Téng 3 s dung giao thic IP, ting 4 ¢ thé sd dung giao
thie TCP ¢ ¢ché d§ of ndi két hoic UDP & ché 4§ khing ndi
két.

Tdng & 14 tdng eda cic dng dyng. MGi loai ing dung phai
dinh nghia mijt giao thdc riéng dé cde thinh phén trong dng
dung trao ddi théng tin qua lai w&i nhau. Mat 88 dng dung
phd bién di trd thanh chudn eia mang Internet nhu:

+ Ung dung Web: S& dung giao thic HTTP d€ tdi cac
trang web tir Web Server v& Web Browser.

« Ung dung thy ditn i S dung giao thile SMTP d&
chuyén tiép mail gdi di dén Mail Server cia ngudi
nhin va dong giao thie POPS hodc IMAP d€ nhén
mail v& cho npuii doc.

« Ung dung truyén tdi tap tin: S dung giao thie FTP d&
tdi (download)} ede tip tin tir ede FTP Server d xa vé
mdy ngudi ding hay npuge lai.

Thing thuiing cic tdng 1,2,3 va 4 duge phat tridn béi cae
nha sdn xudt hé difu hanh, nhi sdn xufit cde thist bi phédn
cuing mang. Ching dam nhin nhiém vu truyén tdi thing tin
cho cde qua trinh irén ting ¥ng dung. Ching cai dat cdc cd
ché giao tiép lién qud trinh d€ cdc quéd trinh trin ting dng

22



Gido Trinh Lap Trinh Truyen Thing

dyng 6 thé truy xudt didn dich vu truyén tdi théng tin do
ching cung cdp. Trong khi d4, ting 5 14 noi cde nhi sdn xudt
phéin mém khai thdc d€ tao ra cdc (ng dung gidi quyst cde
vin dé khac nhau cla cude sdng. N& duge xem nhu 18 tdng xd
If théng tin.

1.5 DICH VI MANG
Diich vy mang (Net service) 14 mijt churng trinh ing dung
thic hién mit tdc vu nao dé trén hé théng mang.
Vi du:
+ Dich vu in trén mang che phép nhidu méy tinh cimg
sif dung mit mdy in.
« Dich vy tdp tin (File service) trén mang cho phép chia
gé chuwng trinh, dii liku gida cic may tinh.
« Dich vu web cung cdp cde trang web cho cdc mdy tinh
khde nhau.

C6 phifu mé hinh khdc nhau dé xdy dung cde dich wy
mang. Mt trong nhimg mé hinh duge s dung khd phé bién
14 mi hinh Client-Server. By la mit mé hinh co bin 48 xiy
dyng cdc 'n:l.ich vu mang.
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1.6 MO HINH CLIENT - SERVER
1.6.1 Gidi thiéun

Trong md hinh nay, chuong trinh (dng dyng duge chia
th&nh 2 thanh phin:

» Qud trinh chuyén cung cip mit s phuc vu nao dé,
ching han: phue vy tdp tin, phuc vu mdy in, phuc vy
thu dign td, phye vu Web... Cde qud trinh niy duoc goi
l& cde trinh phuc v hay Server.

» Mjt a8 qud trinh khéc c6 yeu cdu st dung cde dich vu
do cde server cung cfp duge goi la cde qud trinh khdch
hing hay Client.

Vigc giao tifp giila Cliend Sepmr

elient va server duoe
thue hién duwdi hinh
thiic trac ddi cdc théng
digp {(Message). P&
duge phuc vu, client s&
géi mot thong disp yéu
ciu (Request Message)
mb td vé cing viée
mufn server thuc hién.

0 T

A
£
i
i

Hinh [.7 - blodi hinh Client-Server

Ehi nhin duge  Cruk sho g e gt o
------ quumuﬁn
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Gido Trink Ldp Trinh Truyén Thing

théng diép véu cau, server tién hanh phin tich dé xdic dinh
cong viée can phai thue thi. Néu viée thue hién véu ciu nay
ed sinh ra két qua tra vé, server sé gdi né cho client trong
mit thing diép trd 1é1 (Reply Message). Dang thde (format)
va ¥ nghia clia cdc thing diép trao dbi giga client va server
duige qui dinh ré bdi giao thde (protocol) cla ing dung.

1.6.2 Vidu vé dich vu Weh.

Dich vu web duge ti chie theo mé hinh Client -Server,
trong da:

» Web server sin sang cung cip cdc trang web dang
duge luu trid trén dia cing cuc b§ clia minh.

Web Client, con goi la cde Browser, e nhu cdu nhin
edc trang web tif cdec Web Server

HTTF la giao thic trao dii thing tin qua lai giita Web
client v Web Server.

Thimg diép yéu cau la mit chudi cé dang sau:

ST

- 'I‘.‘f‘.‘-‘-'-a'!i.' a.w‘ _-‘:_:_" I e,
Théng didép tra lin co dang sau:
zHEADEHR=n\n

<CONTENT=

= Gid sd Client can nhin trang Web & dia chi
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httpfwww.cit.ctuedu v/, nd 58 gdi dén Web Server
co tén www.cit.ctu.eduwvn thing diép véu cfiu sau:

GET www.cit.ctueduvyn HTTPA 1\p'n

« Berver s gdi v& ndi dung sau:

HTTPA.0 200 OK

Date; Mon, 24 Nov 2003 02:43:48 GMT
Server: Apache/1.3.23 (Unix) (Red-Hat/Linux)
mod_ssl/2 8.7 OpenSSL/0.9.6b DAV/L

0.3 PHF/4.1.2 mod_perl/1.26

Last-Modified: Tue, 01 Jul 2003 08:08:52 GMT
ETag: "17f5d-2abb-3f014194"

Accept-Ranges: bytes

Content-Length: 10939

Content-Type: text'html

X-Cache: HIT from proxy.cil.ctu.eduvn
Proxy-Connection: close

<!DOCTYPE HTML PUBLIC "-4#W3C/DTD HTML
4.0 TransitionalYEN">

<HTML>
<HEAD=
<LINK href="favicon.ica" rel="SHORTCUT ICON"=
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1.8.3 Caec ché 46 giao tiép

Qua trinh giao tifp gifa client va server o6 thé dién ra
theo hai ché dj 14 nghén (blocked) hay khéng nghién (Non
bloclked).

1.6.3.1 Ché dd nghén:

Cloeri Sermr
iz-.qr&iaﬁl____.
- 4 i
Mghiudadd | : iyt o
=Rl : Fequest messaze ¢ 1 L
: : : cinta dén

fafdc nbghe C :

— (Qnd meh farg Mk e
e Qe ek dueg b nghFe
Hinh 1.8 - Ché di giao tiép nghén
Trong ché di nay, khi qud trinh client hay server phit ra
lénh g dir lidu, (thing thuénmg biing lénh send), su thue thi
ciia né 58 bj tam dimg cho dén khi qud trinh nhin phéit ra
lénh nhan sd div liéu 46 (thuimg 14 lénh receive).
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Tuong ty cho truéng hop nhén dir ligu, néu qué trinh nao
dd, client hay server, phdt ra lénh nhan dif lifu, ma & thai
didm dd chua ed dif ligu géi dén, sy thye thi cia né cing tam
ditng cho dén khi e6 dir lidu gdi dén.

1.6.3.2 Ché dé khong nghén:

Trong ché df nay, khi qud trinh client hay server phit ra
lénh gai dit lidu, su thue thi cia né vin duge tiép tuc ma
khing quan tim dén viéc cd qud trinh nao phét ra lenh nhin
ad dif lidu dé hay khing.

Clierd Sy

sand()
et messaze

— 0 Eishd g e dui
7t G wishdang b nghia
Hinh 1.9 - Ché 4§ gino tiép hhing nghén
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' Tugng t cho truimg hop nhin di ligu, khi qud trinh phét
ra lénh nhin dif lidu, né s& nhin duge &8 lugng dit Héu hign
eé (biing 0 néu chua cé qua trinh nde gdi dir licu ddn). Sy
thyte thi clia qud trinh vin dugc tidp tue.

Trong thuc t&, edn chu ¥ dén ché dé giao tidp nghin khi
13p trinh, vi né cé thé din dén trutmg hop chuong trinh bi
“treo” do 26 lAn goi va nhin gi@ lidu khong bing nhau gida
hai bén giao tié’p-

1.7 CAC KIEU KIEN TRUC CHUONG TRINH

O miie lufn If, cde chie ning ma mit chuing trinh dng
dung thue hign cd thé x8p thanh mt trong 3 loai sau:

1. Cdc chic ning thyc hién viée tumg tdc vdi ngudi
ding nhy tao cdc giao dién nhip léu hay in ede hdo
bidu, théng béo ra man hinh. Cde chic ning nay dude
gpi chung la Dich vy giao dién ngudi dung (User
Interface Serviee),

2. Cac chic ning tinh todn cdc dif liéu, xf 1§ théng tin
theo nhing qui ludt (rule), gidi thuit duire qui dinh béi
vin dé ma ing dung gidl quy&t. Cde chic ning nay
duge goi chung 14 DHeh vu nghiép vu (Business Rule
Service).
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3. Tromg qud trinh tinh todn, chugng trinh tng dung
cdn truy vin dén cdc théng tin d& cé, duge lnu trén
dia cing hay trong cdc co ad dir lidgu. Ngoai ra, chuong
trinh (ing dung cimg cdn phdi luw lai cdc ket qud tinh
todn duge d€ sif dung v sau. Cde chic ning nay duge
g1 chung la Dich vu luu i (Data Storage Service).

) miie vt 1§, cdc chie nang nay cf the dude cai dat vao
mit hay nhifu tip tin thie thi hinh thanh eée kidy kidn tric
chuong trinh khée nhas, Cho dén théd diém hién nay, npudi
ta chia kién inic cia chuong trinh thanh 3 logi duge trinh
bay tifp theo sau.

1.7.1 Kién tric dén ting (Single-tier Architecture)

Trong kiéu kifn tric nay, cd 3 thanh phén cha chuong
trinh dng dung (User Interface, Business Rule, Data Storage)
diéu duge tich hop vao mét chuong trinh thue thi.

Vi du: BEAV, D2, Winword, . . .

Céc ng dung kidu nay - - i e :
chi duge thue thi trén mét [ User Interface
g i | Business Rule
S |

Hink 1.10 - Kién tric chuong trinh don tdng
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« Un didm:
« Dé dang trong thidt kf cai dit dng dung kidu nay.
« Nhuge diém:

= Bdi vi cd 3 thaph phan duge chi vio mit tip tin
thyc thi, nén viéc sia 161 hay néng cip chumg
trinh thi rit khé khin. Toean bé chuong trinh
phéi bisn dich lai cho dir chi sita d&i mot 18i e£b
nhd trong mit thanh phan nido dd ( User
Interface chéng han).

= Viée bdo tri, ning cip dn bin mdi 14 mdt clng viéc
ee ki ning né vi ta phdi thue hidn vige cai dat
trén tdt cd cdec mdy tinh.
+ Trong kifu nay, mdi may tinh duy tri mét co ad dir
lidu riéng cho nén r8t khé trong viéc trac dii
téng hop dir Llidu.
» Mdy tinh phdi dd manh d€ cf the thyc hién déng
th#i cd 3 loai dich vu.
1.7.2 Kién trie hai tdng (Two - Tier Architecture)
Kifn tric nay con duge biét dén vdi tén kién tnic Client-
Server, Kién tric nay gom 2 chuong trinh thye thi: chuong

trinh Client v& chuong trinh Berver. Cd hai chuong trinh eé
thé duwe thue thi trén cing mdt mdy tinh hay trén hai mdy

i
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tinh khae nhau.

Client v Server trao dbi théng tin vdi nhau dudi dang
cac thing digép (Message) . Thing diép go tif Chent sang
Server goi la cic thing diép wéu cau (Request Message) mé
td cong vige ma phan Client mudn Server thue hidn.

24 NRpaudgol g
Clzent Server
- Eeplsy

Hinh 1.11 - Kién tric chiuong irinh Client-Server

Maéi khi Server nhin duge mit thong diép yéu ciu, Server
s& phén tich véu cdu, thuc thi céng vidc theo yéu ciu va gdi
két qud vé client {néu c6} trong mdt théng diép tri 1od (Reply
Messagel. Khi vin hanh, m{t mdy tinh lam Server phuc wu
cho nhiéu mdy tinh Client.

Mai mot ing dung Client-Server phdi djnh nghia mit
Giao thifc (Protocol) riéng cho sy trac ddi thing tin, phéi
hop cing viéc giita Client va Server. Protocol qui dinh mét s8
van dé co ban sau:

= Ehudn dang loai thing digp.
o 88 luyng va ¥y nghia cua ting loai thing diép.
« Cadch thic bit tay, ding bd héa tign trinh truyén nhéin
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gilta Client va Server.

Théng thutmg phin client ddm nhén cdc chiic ning vi
User Interface, nhy tao edc form nhip ligu, cde thing béo,
cic bdo bifu giao tidp vdi nguii ding.

Phin Server dim nhiin cic chic ndng vé Data Storage.
Nhi do dé dang trong viée bdo tri, chia sé tdng hop di liéw
trong todn b cing ty hodc to chiic.

Cac chic ning vé Business Rule ¢d thé duge cai dat d

phin elient hode & phin server tao ra hai loai kifn trdc
Client - Server la;

o Fat Client
o Fat Server,
1.7.2.1 Loai Fat Client

Trong loai nay Business BRule dugc cai dat bén phia
Client. Phin Server chi yéu thue hién chife ning vé truy
van va lua trir thing tin.

= Eequeat | ;
User [nterface i
Drate Storage
Budness Fule o Realw |

Hink 1.12 . Kifn triic chuong trinh Client — Server theo kil
Fat Client
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Un diém

» Tao ra it giao thing trén mang nhé di litu tam théi
trong qua trinh tinh todn duwe luu tai Client.

Nhuge diém

« Vi Business Rule duge cii dit trén phia Client, doi
hoi may tinh thyc thi phin Client phéi di manh, din
dén tén kém trong chi phi ddu tu phin cing cho ede
cing ty xi nghiép.

» Phai cai lai tat cd cde mdy tinh Client khi ning cdp
chuong trinh

1.7.22 Loai Fat Server

Trong loai nay, phin ldn cdc chic ning vé& Business Rule
duge dat ¢ phdn Server. Phién Client chi thue hién mét =6
chife néing nhd cla Business Rule v& kifm tra tinh hop 18 cia
dir ligu nhip boi nguti ding.

Becues
> Business Rule

Tser Intesf ace
< Beply Data Storage

Hink 1.13 - Kién tric chuong trink Client — Server theo kidu
Fat Server
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U difm

* V1 Business Rule duse dit & phin Server, cdc mdy
tinh Client khéng ecin phéi c6 ¢fu hinh manh.

« Viée nang cdp chuong trinh khi Business Rule thay
ddi trd nén nhe nhang hon vi chi phii cai dat lai
phéin Server.

Nhudge diém

» Tao ra nhieu théng diép trao df8i pitta Client va
Server 1am ting giao théng trén mang.

= Tang tdi trén mdy Server vi né phai déng théi thuc
hign cée chide ning cia Business Rule vi Data Storage
lam gidm hiéu ndng cia chuong trinh.

1.7.3 Kién tric da tdng (N-Tier Architecture)

Bay la kifn tric che cic Ung dung phén tén
(Distributed Application). Thing thuimg 12 kign tnic 3 tdng.
Chuong trinh dng dung duve tich thianh 3 phan riéng biét
tuong dng che 3 chic ning User Interface, Business Rule va
Dats Storage. Vi cde chic néng thude v& Business Rule duigc
tich thanh mit phin riéng, nd cé thé duge thue thi trén
mit mdy tinh Server ridng gidi quy#t duge hdu hét ede nhuge
diém méc phai cla kifn inic don thng va kign tric hai tang
néi trén.
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L Request b
Tser . Basiness ; Data Sworage
Intesface Fule |
N g Ry P T SRR Ridgn |

Hinl 1.12 - Kién tric chuong frinh da tdng

Kién tric nay ddp ting t6t v nhimg thay déi vé qui luft
x 1y dir litu cia vAn dé ma (ng dung gidi quyé&t. Vide thay
doi chi dnh hudng trén tdng Business Rule ma khing dnh
hudng din hai tdng ebn lai.

Théng thutmg, npuii ta poi tén cde thianh phin trén la:

Chient — Application Scrver = Database Server

1.8 BAI TAP
1.8.1 Bai tap bit bude
Bai tip 1.1: Protocol HTTP

Tim doc va viét mjt bao cdo khéng qud 10 trang vé piao
thiuc HTTP.

Bai tap 1.2: Chat Protocol

Tim hi#u vé dich vu Chat trén mang Internet. Viét mdt
bang béo cde khing qua 10 trang trinh bay 2 ni dung sau:

» Mit bang md td cde chie niang thuimg dugec hd trg

36



Gide Trink Lip Trinh Truyén Thing

tromg mit dich v Chat.
o Xiv dung Chat Protocol riéng cla ban trong 46 mé ta:
o Céc chde nang ho trg bai Chat Server,

o Khudn dang (Format) va cdc leai thing digp
{Megssage) ha trg bdi Protocol.

a 8o di trang thai hoat ding clia server va client
{giad thudt).
o Minh hea cdc kich ban khde nhau cho timg chic
ning cia dich vu.
1.B.2 Bai tap goi ¥
Bai tap 1.3: POP3 Protocol

Tim doc va viét mot bho cdo khing qud 10 trang v
piao Lthide POP3.
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Chuong 2
SO LUQC VE NGON NGU JAVA

Muyc dich

Chuong nay nhiim gidi thigu so luge vé ngin ngd Java
cho cdc sinh vién dd ¢6 kifn thie ein bdn vE Lip trinh
hutng d6i twong véi C++. Chuong nay s& khéng dé cip dén
tdt cd cdc vin d8 o trong Java ma chi gidi thiu nhimg vén
dé co bin nhét v& ngdn ngir Java, di d€ cdc hoc vidn e thé
doc hifu cde chuong trinh minh hoa v lam duge cde bai tdp
ing dung & ede chuong sau.

Yéu ciun
Sau khi hoan tit chuong nay, ban cb thé-

« Trinh bay duge nhilng vin dé tdng quan v ngin ngir
Java nhu:

o Bac didm va khi ning cia ngin ngit Java.

o Khél midm may do eba Java (JVM - Java Virtual
Machine }.

o VWal trd cla bd phdt tridn dng dung JDE (Java
Development Eit).
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o Phan biét duge hai kifu chuong trinh Applet va
Application cua Java.

o Cdec kitu A lidu v cdc phép todn duge hé tro bdi
Java.

Bién scan, bién dich v& thuc thi thanh cing chuong
trinh HelloWorld .

Sir dung thanh thao cde cfu tric didu khifn dudi Java
nhut if, switch, while, do-while, for.

Biét cich nhin 48 &8 cla chuong trinh Java

Biét dfi qua lai cdc kifu: chudi, 58 v& midng cic byte
trong Java.

5 dung duge co chi ngoai 1& cia Java.

Bift dinh nghia ldp mdi, ad dung mit lop dd cd cla
Java.

(Gidi thich duge co ché vio ra véi Stream trong Java

o dyng thanh thao cdc phuong thic cia hai 1&p
InputStream va OutputStream.

Cé thé nhip / xuft chudi trén mit InputStream /
OutputStream.

(idi thich duoe co chE ludng (Thread).
Cai dit duoe cde luong trong Java.
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2.1 GIGI THIRU Vi NGON NG JAVA
2.1.1 Lich si¥ phét trién

Nam 1980, Sun Miecro8yztems thyc higén dy dn Green
nhim phit trifn phin mém trong cde thift bi din dung.
James Gosling, chuyén gia lip irinh d4 tao ra mét ngdn ne
lap trinh mdi cé tén li Oak, Ngon nglt nay eé oo phdp gdn
gifmg nhit C++ nhung bé gua cde tinh ning npuy hidm eia
C4++ nhu truy cap trye tigp tai nguyén hé théng, con trd,
dinh nghia ching edc Lde b

Khi ngin ngl Oak truing thaoh, WWW cing dang vio
théri ky phét trién manh mé, Sun cho rng ddy la mét nghn
ngil thich hop cho Interoct. Nam 1955, Oak d8i tén thanh
Java va sau 46 dén 1996 Java d3 dugc xem nhiy mit chudn
cing nghiép cho Internet.

2.1.2 Khé néng cilia ngin ngi¥ Java

» Li mil ngin ngid bic cac phy €, C++, Perl,
BmullTalk,.. nén c6 thé dwoe dipng dé tao ra cdc (ng
dyung d€ gidi quyfl cde véin 48 vé 88, xb Iy vAn ban,
tao ra trd choi, va nhidu tht khde.

= 6 cac thu vign ham hé tro xdy dyng giao didn dé hoa
(GO cho dng dung nhu AWT, Swing.

« Cd cée mbi tnimg lap trinh 46 hoa nhy Symantec
Cafe, Borland JBuilder, NatBeans, Eclipse, ...

= C& khd nang truy cap di ligu tif xa thing qua cdu ndi
JDEC (Java DataBase Connectivity) -
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= Ho tro cde lop hin ich, tién loi trong lAp trinh cdc dng
dung mang (Socket) cling nhu truy xudt Weh,

« Hb trg lp trinh phin tdén (RMI - Remote Method
Invocation ) cho phép mét dng dung eé thé duge =it 1y
phén tin trén cdc mdy tinh khac nhau,

+ H& tro lip trinh trén cdc thidt bi cAm tay (J2ZME)

» M trg phdt trién cde odng dung trong méi trubng xi
nghiép (J2EE).

« Java luén duge b sung edc tinh ning vi tién ich mdi
trong cdc phién bin sau.

Ly hLlu-at____ |
e e ke ey e ’F“““ .
WP ke W1 RN DL Deploy  Mowlodng | Tocteect| Sy AN

Paorrs Sl Liniz Whrciras Dt

Hinh 2.1 ~ Bé phit trién smp dung F25E 16
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2.1.3 Nhitng dic diém cta ngdn ngit Java

Ngin ngi hodn todn hudng A8 tugng (Pure Object
Oriented Programming).

Ngién ngit da nén cho phép mit chuong trinh 5 thé
thue thi trén cde hé didu hanh khée nhau (MS
Windows, UNIK, Linux, .) mi khéng phidi bién dich
lai chuong trinh. Phuong cham cia Java 13 "Viét mot
lin , chay trén nhiéu nén" (Write Once, Run
Anywhere).

MNgtin ngir da luing, cho phép trong mét chuong trinh
6 thé cf nhidu luéng didu khifn duge thyc thi song
song nhau, rit hifu ich cho cde 2 1§ song song.

Ngin ngd phén tdn, cho phép cde 48] tugng cla mot
ung dung duge phin bd vi thuc thi trén cde mdy tinh
khéc nhau.

Ngon pgit dfng, cho phép ma lénh cla mdt chuong
trinh duge téi tit mdt mdy tinh v& mdy cla nguii yéu
edu thue thi chuong trinh.

Ngbn ngit an todn, tit cd cde thao tde truy »udlt vio
céc thift bi vaoe ra déu thyc hign trén mdy do nhi do
han ché cdc thao tde nguy hifém cho mdy tinh that.

Negbn ngi don gidn, dé hoe, kifn trde churng trinh
don gidn, trong sdng.
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2.1.4 Maiy ao Java (JMV - Java Virtual Machine)

Dé ddm bdo tinh da nén, Java si dung co ché May do
etia Java, ByteCode dé 13 ngin ngd mdy cia Mdy 4o Java
tuong tu nhy cdc lénh nhi phan cia cde mdy tinh thue Mat
ehitong trinh sau khi duge viét bing ngén ngir Java (e6 phén
md ring 14 java) phdi duge bién dich thanh tip tin thuc thi
dugc trén mdy 4o Java (c6 phin mé ring 1a class). Tip tin
thue thi nay chia cdc ehi thi dudi dang ma Bytecode ma may
a0 Java hidu duge phai lam gi.

Ehi thye hién mit chuong trinh, mdy 4o Java lén lugt
thong dich cde chi thj dudi dang Bytecode thinh ede chi thi
dang nhi phin cia mdy tinh thuc va thue thi thye sy chiing
trén mdy tinh thue.

Miy do thue t& dé 1a mit chuong trinh thing dich. Vi thé
cdc hé digu hanh khde nhau 58 cé cde mdy 4o khdc nhau, Dé
thye thi mjt dng dung eia Java trén mt hé didu hanh ey
thé, cin phai cai dit mdy do tuong tng cho hé didu hanh dé.

D i K

Hink 2.2 - Co ché thue thi chuong trinh Java thing qua mdy do
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2.1.5 Hai kiéu ng dung dudi ngdn ng¥ java
Ehi bét ddu thift ké mit ing dung dudi nghn ngir Java,
ban phdi chon kiéu cho né 14 Application hay Applet.

« Applet: La mit chuong trinh dng dung duge nhing
vio cdc trang web. M eda chuong trinh duge tai vé
méy nguli ding tif Web server khi ngudi dimg truy
xudt dén trang web chia nd,

« Application: La m{t chuing trinh dng dung duge
thue thi true ti€p trén cic mdy do cia Java.
2.1.6 By phat trién dng dung Java (JDE- Java
Development Kit)

JDE 14 mit b clng cu cho phép nguéi 14p trinh phat
trign v trién khai ede dng dung bing ngdn ngd java duge
cung cfip mién phi bdi cdng ty JavaSoft (hosc Sun). C6 cdc b
Jdk cho cac hé dide hanh khdc nhay, Cde dn ban cia JDE
khing ngitng duge phét hianh, cdc ban 6 thé tdi v tir dia chi
hitp:/java.sun.com hofic hitp/www javazoft.com

B cing cu nay ghm ede chuong trinh thue thi ddng chi §
CEATE

« javac; Chuong trinh bién dich ede chuong trinh ngufn

viét biing ngin ngl Java ra ede tdp tin thyc thi duge
Lrén mdy do Java.
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java: By la chuong trinh lam mdy o cia Java, thong
dich mA Bytecode cila ede chuong trinh kidu
application thanh ma thue thi eda méy thuc.

appletviewer: Bj thing dich, thue thi cdc chuong trinh
kidu applet.

javadoc: Tao tai lidu vé chi thich chuong trinh nguén
mit cdch ty ding.

jdb: Trinh gd réi.
rmie: Tao Stub cho ing dung kifu RMI.

rmiregistry: Phue vy danh ba (Name Server) trong hé
thing RMI

2.1.7 Ki€u dif liéu co ban dudi Java

Kiéu si
[ menkigy ] 7 Kihthude
byte 1 byte
ghort 2 bytes
int 4 bytes T
long B bytes
- float T4 bytes
double 8 bytes
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» Kifu k¥ td char
Java dimg 2 bytes cho kifu k¥ tu, theo chuin ma
UNICODE ( 127 k¥ ty diu tuong thich vdi mé ASCII).
Do d4, ta slif dong tuemg tf nhu bdng ma ASCILL
« Kidu chudi ky tu String
Thuc chét day la mit lop ndm trong thu vién chufn
ctd Java (Core APT), java.lang String
+» Kidu lujn I¥ boolean
Nhin 2 gia tri la : true va false.
» Kifu ming
o Khai bdo:
= int{] a ; float(] yt; String[] names;
= int a[]; Aoat yt[]; String names(];
= int maTran[][]; float bangDiem(][];
o Khii tao:
= a = new int[3]; yt = new float[10]; names = new
String[50);
= maTran = int{10][10);
o S dung mang:
= int i = a[0]; float f = yt{9]; String str = names[20];
« |ntx = matran [2][5];
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2.1.8 Cac phép toiin cd ban
Céc phép todn trong Java ciing tuong tu nhu trong C++.

« Phéptodn sd hoo: +, -, *,/, %, =4+ , =, += , - = *=
,jr‘;:%:
» FPhép todn logic ==, I=, && , 11,! >, <, >=, <=

» Phéptodntrénbit: &, 1, %, <<, 35, ~
» Phép todn diéy kign : 7 :
» Phép chuyén d8i kifu: (Kifu Mdi)

2.1.9 Qui ciach dit tén trong Java

Tén hing, bién, 16p, phuong thic, ... duoe dit tén theo qui
tic bat budic sau:

+ Tén phén biét gits chit HOA va chit thuing.
» Dimg cdc chir cdi, ky tu a8, k¥ tur _ va §.

« Khing bat ddu bing k¥ tuy a8,

« Khing cd khodng triing trong tén.

D€ chuong trinh ngudn dé doe, dé theo déi ngudi ta con
8if dung quy ude dat tén sau (khéng bit budc):

« Tén lép:

oCde k¥ tu dau tién clia mit tir duge vidt hoea,
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oCde k¥ fuf chn lai viét thuimg.

Vi dy: lép Npwei, SinhVien, Monloe, String,
Imput3tream, OutputStroam. . .

Tén bién, tén hing, tén phuomg thede:
o Tir dau tidn vidt thusng.

oKy tir ddu tién cha tir tha hai ted di duge vist hoa,
Vi du: ten, ngaySinh, dinChi, inTen(), inDiaChi(),
getlnpultStreamf}, ..

Vi tri d&t déu { va } A€ bit ddu va kSt thie cic khi
nhu sau:

if (condition) {
command 1;
command 2;

b

else {
command 3;
command 4;

¥
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2.2 CHUONG TRINH UNG DUNG KIEU
APPLICATION

Java 1a mit ngdn ngil thuan dii tang (pure chject). T4t
cd cdc thanh phin duge khai hdo nhu hing, bign, phuong
thitc déu phédi nam trong pham vi cla mét lép nao ds. Mat
dng dung trong Java 14 mdt tdp hop cdc 16p lién quan nhau,
bao gim cdc 16p trong thy vién do Java cung cip va cde ldp
duge dinh nghia b nguéd 1ap trinh. Trong mél dng dung, chi
ch mét 1ép thuc thi duge. Diy 1a 16p ddu tién duoe xem xét
dén khi ching ta thye thi ing dung.

Lép thue thi duge nay cd cdc dic difm sau:

» (& tén ldp tring véi téo tip tin chia nd.

« Phai khai bdo pham vi 1a public

v 06 chifa phutng thie:
publie static void main (String args[])

I
la phuong thic duge thue thi ddu tién

» Néu nhiéu ldp duge dinh nghia trong mat tap tin, chi
et mit 1dp duoe khai bdo public,

2.2.1 Chuong trinh HelloWorld
Trong vi du nay, ching ta viét m{t chusng trinh ing
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dung in ra min hinh dimg chit "Helle World !". Bay 1o dng
dung dem gidn chi cé mit lip thue thi dsge tén la
HalleWorld. Lip nay duge khai bao 1a public, e6 phuang thc
main(}, chia trong tip tin cing tén 14 HelloWorld.java (phin
m& ring bat bufc phai 1a java).
public class HelloWerld £
public static void main{String args[]) {
system,out.print{"Hello World! \n");
b
¥

Phumg thde System.out.printl) a8 hidn thi tft cd cde
tham s8 trong déu {} cia nd ra man hinh.

Ta cf thé ding bit ky chuong trinh soan théo v3n bin
nio d€ bign soan chuong trinh. Nhung bt bude phai ghi lad
vii phdn md ring la Jjava.

2.2.2 Bién soan chucng trinh
a} S dung phan mém Notepad eda M3-Windows

Notepad la trinh soan thio don gidn cf sdn trong MS
Windows mai ta b thé ding df hién soan churmg trinh
HelloWorld. Hay thye hién cac budc sau:

= Chay chuong trinh Nolepad:
elhon menu Start \ Programa % Acceasories % Notepad

S0
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« Nhip ndi dung sau vio Notepad

UubIn: n: #55 Heﬂn’u'n.l'nrﬁd { ' _-.J
public static void mein{Sting args() {

Systam out print{"Hello Work:!");
;

} L =
« Save tip tin véi tén HelloWorld.java
oChon menu File \ Save
=Tai clra 58 Save Az hiiv nhép vao:

»  Bave in: Thu muc noi 38 luu tip tin
= File Name: HelloWorld java
»  Save as type: All Files
« Whap vao niat Save
b) Sit dung phin mém hé trg soan thio EditPlus
» Chay chuong trinh EditPlus
¢ Chon File / New / Java
s Nhip nii dunp vio EditPlus
= Save tip tin vdi tén: HelloWorld.java
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Ngoai cdec cdch trén, con of rit nhidu cédc TDE manh
{ching han nhu Jereator, JBuilder, NetBeans, Eclipse) ding
dé phdt trifn cdc ing dung viét bing Java cé tinh ning hd
trg zoan thao chuong trinh rat tién loi
2.2.3 Cai dat va cdu hinh b phdt trién ing dung

JDK

« Chuin bi bo nguin cai dat JOK phit hop vai hié didu
hanh sii dyng (Gia st Windows Vista): chiing han file
jdk-6ub-windows-i586-p.exe

« Click dip vao tdp tin trén 48 titn hanh cai dit.

» Thu mue méac dinh:
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C:A\Program Files\Java\jdkl.6.0_05

» it cdc bidn méi truimg:

(n

PATH = C:\Program Files\Java\jdkl.6.0_05bin; dé
ci the thue thi ede chuong trinh nay tir bat ki
thu mue hién hanh nao.

CLASSPATH = Ci\Program Files\Juya\jdk1.6.0_05;
C:\Program Files\Java\jdk1.6.0_05ib;; chi dén cdc
lép thu vién cia Java trong thu mue C:\Program
Files\Java\jdk1.6.0_05, thu myc con lib vi cde lap
tai thuy muc hién hinh, thé hién bing diu chidmi
5

Trong Windows, ta dit cdc bién méi truimg niy trong
muc Environment Variables cia System Properties clia hé

thing.
I T T o T
Mew System Vanable 50 0 L s
Variable nams: -MSSPA'IH L Ty =3
1|"|:'qu !ﬂ.l!: :D"';'-'{illﬂ'?i:,:

o J [ e | |
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S

Edit System Variable o B s

Variabis name: PATH

Variable vakse:

f | ox Carcel

=

2.2.4 Bién dich va thye thi chuong trinh

« M el s8 MS-DOS: Chon menu Start \ Programs
\ Arpeessories \ Command Prompt (Chon chon
Start / Run, gi lénh emd)

« Chuyén vao thu muc chifa tap tin HelloWorld java

+ Ding chuong trinh javae d& bién dich tip tin
HelloWorld.java

o Néu o6 181, trén méan hinh s8& xuft hién thing
bdo 161 vai ddu » chi vi tri 16i.

o Néu khéng o6 161, tdp tin thue thi
HelloWorld.class duoc tao ra.

« Thue thi chuong trinh HelloWorld.class
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=

Trén man hinh s xudt hién dnng chir HLlll:- World!
=3 'L'i"l'll'u!uw:-"._._]r:tmlﬂcmd : 1 -

U:\WiduJava®r javac HelloWorld. java

D:\WiduJava> java HelloWorld
Hello World?

D:\Vidulavar.

2.2.5 Mot si k¥ thust

2.2.5.1 Hién thi théng tin ra man hinh
D€ in thing tin ra man hinh, ta s& dimg cdch thic sau:
System.out.print(argl + arg2 + .. + argn)
Java sé tu dong dinh dang dif liéu cho cdc tham =6 arpl,
argd, ..., argn tay theo kifu cla chiing.
Hiy luu chuong trinh sau vio tdp tin Display.java:

Public class Display {
Public static void main(String args[]) {
inti =10
String str = “nam yeu";
Char ch = "'m%
System.out.print("\n’ + "“Bai hat™ + i + str + ch);
¥
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Bién dich va thue thi ta o6 két qud :

| S T LT ra Display

Bal hat 1@ P e
Bl i iadaua ¥

Phuing thite System.out.printlniargl + arg2 + .. +
argn) dimg d& hidn thi cdc tham s8 tir argl dén argn va tu
déng xudng dimg mdi.

2.25.2 Doc 1 ky tf tif ban phim

Phuong thie  int System.intread() tra mit sd nguvén
la that tf trong bing mi ASCII cda k¥ t vifa nhéap tir ban
phim.

Hay luu chuong trinh sau vao tip tin KeyRead. java

import java.io.*;
public class KeyRead {
public static void main(String args[]} {
try {
System.out.print"Nhap 1 ky tu:");
int ch = System.in.read();
System.out.print("Ky tu" + {char)ch + “co ma ascii
='II -+ Eh-::]l'_
} catch{IOException ie) {
System.out.print("Errar” + ie);
+
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= Cormmiand Provigs

Trong vi dy trén, ta cin luu ¥ mit s6 difm sau:

= Dbéng dau tién impert java.do.*; la co ché dé khai
bdo vdi trinh hién dich ede ldp thy vién cia Java ma
chugng trinh cé s dung dén. Trong truéimg hop nay
chugng trinh khai bdo s& dung tit cd cdc 16p trong gdi
(package) java.io. Thuc t&€ chuong trinh trén chi s
dung lip IOException clha géi java.do ma thii, vi the
ta cé thé thay thé ding import java.do.*; bing
import java.io.JOExeception;

» Coché ngoai 1é& (Exception) cia java:

fry{

¥
catch{IOException ie) {

3

5@ dupc gidl thich rd & phan sau.

a7



Gido Trinh Lap Trinh Truvén Théng

. 2.3 CAC CAU TRUC PIEU KHIEN TRONG JAVA

Java o tat cd cdc clu tric didu khién gidng hét nhir cdu
tric didu khifn trong C++.
2.3.1 Lénh if - else

Cu phap:

if (Condition) {

fi Cac 1énh 58 dudc thyfc hién néu gid tri clia Condition 13 tre

L

if {Condition) {

ff Cac |1Enh s& duge thyc hign néu gia tri cla Condition 1a true

3

else {

fi Cac lénh s& duge thyt hién néu gid tri cla Condition 13 false

b
Vi du:

import java.io,*;
public class IfDema {
public static void mainString args[1) {
System.out.print{"Vui lang nhap ky tu A: "))
try {
int ch = System.in.read{);
if (ch =="A"{
>ystem.out. print("Ban da nhap dung !");
}

alse {
System.out.print{"Ban da nhap SAL 1");
}

} catch{IOException e} {
System.out.print"Error:™ + iel;
}
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Bl C i e Ly 3 e o b } IE'_HH-

v LFDbameo . j o

LT Laxma
lu H -

1 L1 Dlesmas
oL H
]

[

2.3.2 Phép todn?
Cii phap:
{condition) 7 Operationl : Operalion2;
MNéu didu kién condition ed gid tri 14 true lénh =& tra vé

gid tri cha bifu thie Operationl, ngude lai s& tra vé gia tri
cla bidu thiic Operation2.
Vi du:

import java.io. *;
public class QuestionOp {
public static void main(String args[]) {
System.out.print("Vul long nhap ky tu A: *);
try {
int ch = System.in.read(),
int point = (ch=="A0?10:0;
System.out.print{"Diem cua ban la:” + point);
} catch(I0Exception ie) {
system.out.print(“Error:” + ie);
r
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Bl v ind e e AP s s Sl = E = 1

}Widudavar javac Questionllp, jau

Durestionlp
hy HAEUR

via Duest ponllp

y ky tu A ko
0

2.3.3 Lénh switch
Cua phap
switch ( variable ) {
case valuel : {
Task 1;
/i Cac tic vu 58 duge thyc thi néu gia tri cla variable 14 valuel
break;
¥
case value2: {
Task 2;
/' Cac tac vu sB duge thue thi néu gid b cla variable 13 value?
break;
}

default:
Task n;
ff Tac vu s& duge thutc thi néu gid tri cia varlable khéng 13 cac
gia kri phia trén

2

f0)
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Vi du

irmpart janva,io.®;
public dass CaseQp 1
public static void maln(String args[]) {
System.out.print™Nhap vao 1 so tu 0-9; 7);
try 4
int ch = System.in.read();
switchlch) {
case ‘0% { System.out.print(*Zero™); break;}
case "1 { System.out.print("One™);  break;}
casa "2 { System.out.print("Two");  break;
case '3 { System.out.print("Three"); braak;}
case '4"; { System.out.print("Four™;  break;}
casa 5% { System.out.print"Five™);  break;
case '6" { System.out. print("Six"); break:}
case ‘7" { System.cut.print("Seven™); break;}
case '8 { System.out.print{"Eight");  break;}
case "9 { System.out.print"Nina™);  break;}
default: System.out.print(™ don't know™);

1
1 catch{IOException ie) {
System,out.print{"Error: " + ie);
hj

—
—
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2.3.4 Lénh while
Ca phap
while {condition) {
/{ Néu condition cd gia tri |2 true, thi cac téc vu &
day sé duge lap lal
o
Vi du

import java.io.*;
public class WhileDemo {
public static void main{String args([]) {
int num = '9’;
while {(num > '07) {
System.out.print({char)num + ™ ");
ALIm--;

YosWTdudavar javac Whin leDoemo [ § v

ava Wh j_ i |:"U|-'_':||'||_'|.

8 7 6 5 ERr g |
J:AV1dudawa>
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2.3.5 Lénh do - while
Cu phap

do {
{ Lap lal céc tac vu & ddy cho dén khi digu kién condition
cd gia tri 14 false

}

while {condition)
¥i du:

Impart java.io.™;
public class DoWhileDemo {
public static void main(5tring args[]) {
int num ="9";

do {
System.out.print{{char)num + ™ *);
num--;
1} while (num > 0);
}
}
B CWindeashapatemiTicrad e ) by
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2.3.6 Lénh for

Ca phap

for (operationl; condition; operation2}{

}

{f Cac tac vu duge lép lai

Twong duomg nhur ciu tric sau:

operationl;
while {condition) {

{f Céc tac vy duge l3p lai
operation2;

¥
Vi du

import java.io, *;
public class ForDemo {
public static vold main{String args(]) {
for(ink num =9 num > "0% faum ==} {
System.out. print{(charjnum + * *);
'

}

P D - [FEETTE =

1w dudorra® jowsae Forlbemc) §owvo
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2.3.7 Lénh break

Vong 18p cia cdc 18énh switch, while, do-while va for s8
két thie khi lénh break duoe thue hién.

Vi du

import jawa.io.®;
public class BreakDemo {
public static void main{String args[]) {
int num = Integer, valueDfangs[ 0]} intValuel);

inti = numy2;
whike{true
if (num % i == 0) break;
i—;
h
System.out. print(™50 lon nhat chia het” + num+ "la” + i);

¥

Chucng trinh trén déi ddi 0 thd nhil eoa nd (luu trong
args[0]} thanh =8 bing lénh
Integer.valueOflargs[0]).inValue() va tim &8 lén nhit
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chia hét sd nay.
2.3.8 Lénh continue

Trong mit ldn lip nio d6 cla cde lénh while, do-while
vA for, néu gap lénh continue thi lin lap s& két thic (bé qua
cdc lénh phia sau continue] dé bat dau lan lap t.ié'p Lher.

Vi du:

import java.ic.®;
public class ContinusDemoq
public static void main{String args[1){
int num = Integer.valueCflargs[0]).intValuel);
System.out.print("Danh sach cac so le:™);
for {inti= 0; | < num; i ++)4
if (i % 2 = = ) continue;
System.out.printli +" ™)

Chuong trinh nay in ra tat cd cdc s§ 1é nho hon 56 dua
vao L dii sa.

iy
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2.3.9 Mt s6 k¥ thuit khie
2.3.9.1 BPoe ddi sd ctia chudng trinh

Ehi thue thi chuosng trinh, ta c6 thé nhap vao cdc déi sd
tir dhng lénh theo ei phap sau:

I e
Cac doi g8 cach nhau khuuug_ Lrﬁng‘. Bé dién nhiin ede dii
sd nay, phuong thic main bat bujc phai khai bdo mét tham
86 o6 kifu mang cde chudi.
public static void main{ String args{]) {

H
Céde déi a8 14n luot duge dat vao cde phin tf cha méng
nay. 56 lugng dii 28 e thé xde dinh duge biing cdch truy
xuit thude tinh args.length coa ming.

Vi du

public class PrintArgs {
public static void main(String args[]) {
for {inti=0; i< args.length; | ++) {
if (1 % 2 = = Q) continue;
System.out.printin{args(i]);
h

67



Gido Trinly Lap Trinh Truyén Théng

_CWIRR T ey sl 32 onal rae

ja s javs Prdntargs chunil 1F14 L
GE .7
L

LR | T R TR

2,292 Déi chudi thanh s&

Ehi thue thi chuong trinh, d6i khi ta can chu:.-'ﬁ'n dol cac
kitu dii liéu vdi nhau, sau day 13 mét 86 cdch cé thé ding d4é
chuyén din cdc chudi ( chang han chudi atr ) thanh sé:

int i = Integer.valueOf{str).intValue();

long | = Long.valueOf{str). longValue();

float f = Float.valueOfi{str).floatValue();
Vi du

public class TimSoMax {
public static void main{5tring args[]) 1
int max = Integer.valueOf{args[0].intValue();
int vitri = 0;
for (int i = 1; i < args.length; i +4) {
int ¥ = Integer. valueOffargs[i].intValue();
if{max <x}
Tmax = ¥ vitri =i}
b
System.out.print{"So lon nhat trong day 2" + max);
System.out.printin{™Tai vi tri thu™ + {vitri + 1));
iy

ik



Gido Trinh Lip Trink Truyén Thing

L WINN T systemad o exe : ' 1= zani 1] =

g 217 @ -14
] 1‘1.'r|. vi tr»i thu 4

2.3.9.3 Déi gd thanh chuodi
6 nhifu cdach dé dbi =8 thanh chudi. Cich don gian nhit
la 18y 1 chudi réng (") céng véi 88 dé d& duge chudi két qud.
Vi du
mt x=15; float ¥ = 3.14;
String strl =" + x;
String str2 = + y;
2.3.9.4 Dai chudi thanh méng edc byte
Bé ddi 1 chudi thanh mang byte, ta s& ding ham
getBytes() trén chudi ddé.
Vi du

public class ChuoivaMang {
public static void main(String args(]) {
String strl = "Day la chuoi can doi”;
byte b[] = strl.getBytes();
System.out.print("Cac ky tu gom:");
For{int i=0; i<b.length; i++)
System.out.print{(char)bli]+ ""};

Gy
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A I sy stem3 2 omd exe

D:sllidudavalrjava ChuoilaMang
Lac ky tu gon: Day la ©huoit
Daslidudavak

2.3.9.5 Ddi ming cdc byte thanh chubi
Bé tao ra 1 chubi tir méng cdc byte, ta 88 dimg 2 phuong
thife zau:
» String(byte[] b): tao chudi tif tdt cd cde phén
trong mang bl ]
o Siring(bylel] b, int offset, int len): Tao chudi tir
cdc phin i trong méang bf], bt ddu tai vi tri
offset va chifu dai len.

VI du

public class ChuoivaMangl {
public static void main{String args[]) {
byte B[] = mew byte[30]

int i=0;
For(byte x = A" x <= "a% d++)
Bli++]=x;

String str = new String(b,0,1);
system.out. printn{str + ™ — Chieu dai =" + str.length());
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2.4 NGOAI LE (EXCEPTION)

Trong chuong trinh, o6 mit =8 cde “thao tde khing chie
chin”, ching han nhu cdc thao tde vao'ra: dia mém chum sdn
sang, mdy in cd 10i, md 1 fle khing ton tai, ndi két mang
khéng thue hidén duge .- 58 din dén 16 thue thi chuong trinh,
Cde 160 nay sé lhm kit thie chuong trinh ngay tail vi tri do
vi dua ra chu thing bdo 16i coa hé thing. Pieu dd, dsi khi
gy ra phién todi cho nguii si dung va tham chi mat madt di
lifu da tinh todn duce trude da.

Java goi cde 160 sinh ra ti "thao tde khing chic chian" do
la Ngoai 1é (Exceplion).

Ngoai 1& tde la mdt sy kién xdy ra ngoai du tinh cla
chuong trinh. Néu khéng =i 1¥ s8 lam cho chuong trinh
chuyén sang trang thai khéng con kifm sodt duge. Vi du didu
gi 88 xay ra néu chuong trinh truy xuil dén phin ti thea 11
ciia mit mang 10 phin td ? Mt &8 ngin ngir nhu C, C++ 58
khéng bao 14i gi cd, chuong trinh vin tifp tue vin hanh
nhimg két qua thi khing thé xdc dinh duoe.

il



Gido Trink Ldp Trink Truvén Théng

Bé han ¢h& nhing 15i nhu thé, Java bdt bude cée 1éah oo
thé din dén ede 18 truy xudt (ngoai 18) phii ¢6 cde doan ma
% 1§ phong hir khi ngoai 1& xdy ra (ndm bt ngosi 1&) theo
cid phdp sau:

try {

Céc thao tac vao ra cd thé sinh ra cic
ngoai 1g.
¥
catch {(KieuNgoaile_01 bien) {

Ung x(¥ khi ngoai 18 KieuNgoaile 01
sinh ra

¥

catch (KieuNgoaile_02 bien) {
Uing = khi ngoai 1& KleuNgoaile_02
sinh ra

>
finally {
Cong vigc lubn lubn duge thyc hién
s

Trong co ché nay, cde lénh o6 thé tao ra ngoai 16 =& duge
dua vido trong khdi bao boc bdi tir khéa try {}. Tiép theo dé
14 mit loat cde khdi eateh{}. Mot lénh c6 thé zinh ra mot
hodc nhifu loai ngoai 16. Ung v&i mbi loai ngoai 12 88 c6 mbt
khéi cateh{] d€ = I¥ cho loai ngoai 1& d6. Tham a8 ciia catch
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chi ra loai ngoai 1& méa né cd trdch nhidm xd 1y, Khi thue thi
chudng trinh, néu mét lénh nao dé niim trong khéi try{] tao
ra ngoal 18, didu khién s8 duge chuyén sang cde 1énh ndm
trong cdc khéi eateh{) tuong ing vdi loai ngoai 1& dé. Cdc
lénh phia sau lénh too ra ngoai 1§ trong khii tryl] sé bi b
gqua. Céc 1énh nim trong khdi finallyl) thi luén lubn duge
thue hién cho di cf xdy ra ngoai 18 haykhéng. Khoi lénh
finally|} 12 tiay chon nén c6 nhitng truémg hgp ed thé khong
can.

Ngoai 18 cf loai bit bube phdi x@ ly, tic phéi c6 tryll, cé
catchl]l khi s dyng lénh di VI du nhu lénh doe tir ban
phim. Trinh bién dich cia Java s& bdo 16 néu ching ta
khéng xi I¥ ching.

Nguge lai, o6 loai npoai 1& khong bit bufe phdi o 1y,
ching han nhy truy xudt dén phin tf bén ngoai chi 86 mang,
ddi chudi thanh &d, ..

Théng thubng, mbi 1 g6i (package} trong Java déu khai
bdo 1 6 cde ngoai l& 58 s dung trong géi do. Ta b thé tra
ety tai lidu dic td ede API cda Java d& bigt duge cdc ngoai 1§
nao cb thé duge tao ra tir mét phuong thde ey thé. Tai ligu
nay duge déng géi vio file document di chung cda bi JDK va
cd thé duge downlead tai webzite java sun.com,

Vi du:
Trd lai wdi vi du tim sd §én nhil trong diy ddi s6 nhiap
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vano chuang trinh.:

public class TimSoManx {
public static void main(String args(]) {
int max = Integer.valueOf{args[0].intValue();
int vitri = 0
for{inti = 1;1 < args.length; | ++){
int x = Integer. valueOf(args[il.intValue();
ifimax <x)
{max = x; vitri =i;}
}
System.oul.print("5o0 lon nhat trong day 2" + max);
System.out.printin{™Tal wi tri thu” + (vitri + 1));
}

:

Chuong trinh 8 dua ra thing bdo 151 (Exception) néu ta

khéng nhip vao ddi si ding 1énh gia tri nao.

Idndavatjava [indodx

in 1t
at Tinfo

Bl idedaval,

Chuong trinh cing 28 dua ra thing bdo 161 néu ta nhip

vao gid tri coa 461 &6 khong phai 14 88 nguyén.
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= CUWINMT sl erdSE crdese

ne Par inpat streiegs "abe™
Clnknie Saurce}

Pé khic phuc viéc nay, ta 58 dimg cdch bat ngoai lé
{ Exception) nhu sau:

public dass TimSoMax {
public static void main(String args[]) {
int vitri = -1; max=Integer.MIN_VALUE;

try {
max = Integer. valueOfargs[0].Intvalue();
wvitri = 0;

kL
catchl ArraylndexDutOBoundsException e}
{System.out.printind"Chua nhap tham so™); return;}
cabchy MumberFormatException &)
{=vstemout.printind™Sal dinh dang tai vi tri so0 thu 1)}
far(int I=1; I=args.length; ++) {
try {
int x = IntegervalueOfargs[i].intValuel);
if{witrl ==-1} // chua gan duoc so max ban dau
{max =x. vith=1[; }
else
if{max<x] // meuvan co 1 so > max
{ ma = % vitri =i }
+
catch{ MumberFormatException &)
1 System.cut.printin™Sai dinh dang tai vi tri so thu® + i
+ 1)) }
« i for
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If witrl = -1% {
1 System.out.print (*5o lon nhat trong day 2" + max);
{ Systerm.out. println ("Tai vi ti thu™ + {vitri + 1));
}
Eise
1 System.out.printin™Trong day doi so khong o so
f"ﬂ”!u“i””]i

}

2.5 MOT S0 VAN DE LIEN QUAN DEN LGP TRONG
JAVA

2.5.1 Pinh nghia ldp md&i

MNgoai cde 1dp duge dinh nghia sin trong thu vién chudn
cua java, cde ldp trinh vién ef thé dinh nghia thém cdc lép
cia minh theo ed phédp sau:

Th
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class ClassName {

{! Danh sdch cac thudc tinh thude Idp
DataType0l attributel, attribute2, . ;
DataTypeD? attribute3, attributed, | .;

{/ Danh sich cac phugng thife thude 1ap
ClassName{[DataType parameter, DataType

parameter]) {
[ Constructor

b
void method0L1() {

i
DataType method02( . . .) {

a4

returnm xx;
}

}
ClassName 13 tén ldp mdt dang duge dinh nghia.
Tan ddi tugng tén obj thubc ldp ClassName.
ClassName obj = new ClassName(}:
Vi du: Dinh nghia miit [6p cb:
+« Tén la Person
o HHai thube tinh 1a name vi address
« Phuong thic khdi tao ¢ hai tham s8 dé gdn gid trj
ban dau cho hai thude tinh.

o
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» Phuong thic void display() che bift ngudi dé tén la
gl, dia chi d déu.

» Phuong thic main() tac ra mdt d8i tuong tén la
tom thudc 16p Perzon

public class Person {
String name; J/f Thuoc tinh
Gtring address; [/ Thuoc tinh
Person(String n, String address) { // Ham xay dung
name = n;
this.address = address;
}
void display() { // Hien thi ten va dia chi ra man hinh
System.out.print{name + "is at” + address);
}
public static void main(5tring args(]) {
Person tom = new Person{"Tom", "Disney Land");
tom.display();

2.5.2 Pham vi nhin thiy ctia mét lép

Mét lép duge dinh nghia va can dat bén trong mit tap

tin. Mot tdp tin ed thé chita mit hode nhidu ldp. Trong mit

18
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tap tin, chi cd m{t 1dp duge khai bdo 1a public (phia trude tir
khoa class), céc 1dp cén lai méc nhién la package-private.
Mit 1dp due khai bdo 1A public 88 duge nhin thiy bt cde ldp
khic o bét k¥ & dau. Nguge lai, cic ldp package-private chi
duge nhin thiy bdi cde lép nam eing tap tin hode trong ciing

package (cd thé hifu nhu cing thy muc) v6i né ma thai.

Vi du: Trong vi du nay, ching ta tach phuong thic
maini} ra khoi ldp Person va dim nd vao lap mdi MultiClass,
Lau hai ldp nay vho trong cing mit tdp tin tén la
MultiClass java, vdi ldp MultiClase duge khai bdo la public,

ldp Person khing duoe khai bdo public.

public class MultiClass 4
public static void main{String args[])
Person tom = new Person{"Tom”, "Disney Land™);
tom.display();
by

}
Class Person{

String name;
String address;

Parson(String n, String address) {
name = n;
this.address = address;
1
void display() {
System.out.printin(name + "is at” + address);
h;
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2.5.3 Tinh thita ké

Thita k& tromg Java cd ¥ nghia nhu thim k& trong C++,
tuy nhién ching ta lwu ¥ mét s6 vin dé trong thim ké cia
Java nhu sau;

» Mit ldp chi ¢d thé eé mot ldp cha (thia k& don).

« Ldp cha duge tham khie tir 1dp con bai tir khoa
SUPET.

» Dimg tif khéa extends d& khai bdo thim ké.
Ci phap:
class A extends B | // Khai hao A thira k&
Lt B
}
Vi du: Binh nghia lép Customer ed cdc dic diém sau:
» Thita k& tir lép Person (phia trudc).

= (a thém thujc tinh: telephone va buy (luong hang
mial,

« U6 phuong thic kha tao.
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« Binh nghia lai phummg thae void dizplay() cia ldp
cha.

public class Customer extends Person {
int telephone;
long buy;
public Customen{String n, String a, Int t, long b) {
superina)l;
telephone=t;
buy = b;
)
public void display(} {
super.display(};
System.out.printin™ telephone: ™ + telephone+” buy:™ + buy);
1
Public static void main(string args[]) 4
Customer tom = Mew Customer" Tom"™,"Disley
Land”, 123456, 10007,
tom.display();
¥
}

A CHWINNT  systermn32 cmid. e

BzsUidudaw a Customer
Tom iz at ney Leand,. telephone 123456, hay: 1088

Dz s dcdualava

Ludu ¥:
Java chi cho phép 1 ldp thia ké tir 1 1dp nhung cho
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phép implements (mit dang tudng tu nhy thim k&) tir
nhiéu interface (1dp 40 — abstract clase).

2.6 NHAPXUAT VOI STREAM

Stream 14 mit dong lién tuc, c6 thit tuf ede bytes dir liéu
chay giiin chudng trinh va cde thigt bi ngoai vi. Né 12 khai
nigm trifu tugng gidp gidm bét cde thao tdc vao ra phide tap
dii voi ngudi 1ap trinh. No cho phép néi két nhidu loai thist
bi ngoai vi khde nhau vii chuong trinh.

File

Hinh 2.3 - Nhip xudt véi stream

Néu dong dif lidu trong Stream cé hudng chay tir thift bi
ngnai vi vao chutng trinh thi ta néi diy 14 Stream nhép
(Input Stream), nguge lai 14 Stream xzudt (Cutput Stream).

B wdi Java, cac thidt bi chi nhip, nhu bAn phim, a& cé
cdc Stream nhip ndi v6i nd, cde thift bi chi xuft, nhu man
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hinh, 88 cd cde stream xudt ndl véi no |, cdc thidt bi viva xudt,
vifa nhip, nhy dfa tif, thi ed cd stream nhip va xudt néi vai
no.

DE giao tifp vdi cde thift bi ngoai vi, chuong trinh trude
tién phéi 1y duge ede stream nhip / xudt gin vai thigt b
ngogi vi nay. San d6, chuong trinh cé thé géi div lidu ra
ngoal vi bing thao tdc ghi (write) vao Stream xudt clia ngoai
vi. Neurre lai, chuong trinh cf thé nhin div lidu tir ngoai +i
bing thao tdc doc (read) stream nhép cha ngoai vi d5.

Nhu viy, chutmg trinh chi lam viée trén cdc stream nhiip
va stream xuft, mi khong quan tim dén dac didm rieng bist
cia thift bi ngeai vi néi vdi Stream. Pidu nay giip chuong
trinh giac ti#p véi hé théng mang clng A& ding nhu giao
ti€p vdi man hinh, bdn phim hay da ti.

Mot didm khdc cfin luu ¥ |2 stream bao gdm nhing byte
rifi rac, Nhimg byte ndy mé td nhing dang di litu khde
nhau. Vi dy mit sf integer khi vift vdo stream s& chuyén
thanh 4 byte. Vi th& cin phdi cé edc thao tic chuyén d8i di
lidu nhén va g&i gitla chuong trinh va stream.

Java hd trg hai cdie 16p Stream co bdn trong géi java.ia
la:

» java. o InputSBtream: Stream nhip
= java.io. OutputStream: Stream xudt
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Ngoai ra, con co cdc ldp Stream thita k& tir hai ldp trén
nhiim muc dich cung cdp ede tién ich cho ede loai thiét bi vio
ra chuyén bigt nhu: FilelnputStream, FileOutputStream,
PipedInputStream, PipedChtputStream, . - .

2.6.1 Lap java.ioInpuiSiream

L& loai stream cho phép chuong trinh ohén d@ ligu tir
ngoai vi. C6 cde phuong thie co bdn sau:
public int read() throws IDExeception
Pae 1 hyte tif Siream
« Raturn 0-255 : Ma ASCIT ela byte nhén duge tif ngoai vi
= -1 : Stream da k¥l thae, khing chn dir lidw.
public int read(byte b |) throws [OExceplion
Froc tdt ca cdc byte hign cd trong Stream vho ming

byte bl].
» Beturn 0-256; 3 litmg byte doe duoe.
. -1 : Btream da kél thde, khing con db Ligu,

public int read{byte b], int offsed, int len} throws 1OException
Poc len byte tir Strecam hign tai, luu vao trong méng b
bét ddu tir vi tri offset
« Heturn: =8 luong byte doc duce.
. -1 : Stream d4a k&t thie.
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Céc phuong thie trén khi thuc thi =8 bi nghén
(block) cho d&n khi cd dir lidu hode két tric Stream hay
mét ngoai 18 zudt hién.
public int available() throws 10Exception

Tra vé sd lugng byte hién cd trong Stream ma khing lam
nghén chuong trinh.

public long skip{long n) throws IOException
Bd qua n byte hién ed trong stream.

public void close{) throws IOException

Déng stream vi gidi phéng cdc tai nguyén dang lieén két
Vil stream.

Bl vdi Java, System.in 1d mdt InputStream ndi Lél wdi
ban phim due tao sin bdi h# théng. Chikmg trinh c6 thé
ding InputStream nay df nhin cée k¥ tu nhip tit ban phim.
Mit vin dé khi s dung d6i tuong System.in 13 sau khi
nhip xong di ligu tif ban phim, lic néo trong stream cing sé
e thém 2 ki tu két thic 1a “\r' vi “\n’ (phim Enter). Do d4,
dé sif dung ding di liéu, ta phai loai bd di 2 ky ty nay.

Vidp 1: Nhip timg kv tu ti ban phim va hién thi ra
mén hinh
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import java.io.*;
public class Mhapl £
public static void main(String args{]) {
InputStream is = System.in; J/ Ban phim
while{true) {
by 1
System.out.print("Nhap 1 ky tu:™);
Int ch = is.read();
if (ch == -1 || ch =="g") break;

System.out. printin{"Ky tu nhap duoc:™+ (char)ch);

t
Catch{IOException &)

System.out. printin(™Co loi ve nhap xuat™; }
]-

[~ S -'\-'\l'llllull:w:-u_f:b:rﬁJﬂur\.:!.:_n: .
[ T T
Hlwesis ;

Kig tia fpbap da
Hhap 1 ki tw 1 Lu nhap duoc:
Hhap 1 ky tu Ku T olvap duoe:

Miva 1 kw twu : g

Bz SV chiasa®

Tromg vi du trén, khi ta nhip ky t a tift ban phim, ta sé
nhin duge 3 ky t: 2, vis “\n’ (06 88 thi tu trong bing ma
la 97, 13 va 10). Do d6, sau khi nhdn k¥ tu ddu tién la a vao
chuong trinh, trong ving dém eua stream nhip da c6 sfn 2
ky tu "’ va "\n' nén s& nhin tidp d& xi 1§ ma khing véu ciu

Hh
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ngutii dimg nhip tiép.
Bé xi 1y loai be 2 ky ty nay, ta & chinh sia lai nhy sau:
System.out.print{"Nhap 1 ky tu : ");
int ch = is.read();
if (ch==-1 | | ch=="q") break:
System.in.skip(2); I Loai bo 2 ky tv con lai trong
stream
System.out.printin("Ky tu nhap duoc: "+ (char)ch);
Vi du 2: Nhip 1 chudi tir ban phim, hién thi chuli vim
nhip ra man hinh.

impart java.io.*;
public class Mhap2 {
public static void mainString args[]) |
while (true) {
system.out.prinkt(™MNhap chuoi:™);
byte B[] = new byte[100]; //Tao vung dem de nhap chuoi
try {
int n = System.in.readio); Jf Whap n ky tu
String str = new String(b,0,n-2): // Doi byte[] -> String
if {str.equals("EXIT™)) break; /f Kiem tra Dk de thoat
System.out.print{"Chuoi nhan duoc la:" + str);
¥
Catch (IOException ie) {
System.out.print"Error:” + ig);
1
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ava Hhap?

i Ea Hil_l.g & Mgupen Uong Hoy
H o las Mo EBa Hung - & Mguyen Cong Hily
HMiwap chouoiz EXIT

bz sl b Jasa ¥

Vidu 3: Poc nji dung 1 file vao vimg dém, hién thj
nii dung file da.

import java.io.*;
public class Nhap3 {
public static void main{String args[]) {
try {
FileInputStream f1 = new
FileInputStream("C: Test.ot™);
int len = fl.available();
System.out.printin(™Chiew dai file:” + len);
Systemn.out.printin(“Noi dung file:™);
Forfint i = 0; i < len; i +4)
System.out.print{{char)f1.read());
f1.close();
|
catch (IOException ie)
{ System.out.printin{Loi khi truy xuat file"; }
¥
b
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o, WI"IHT":','SIPmZ'i'.'-."' Lnnl EHE

GChieu dai 1111‘
Hoi dung file:

Day la dong thu nhat
abcd efgh 812345674
Het thue Eile tai day?
[iz=U :'|I.u.l.=|l.-:| K

Do lép FileInputStream thita ké tir InputStream nén co
thé s dung cdc phurng thic read(), readibyte[]), read(bytel |,
int, int) turng tu nhy trén InputStream.

2.6.2 Lap java.io.OutputStream

La loai stream cho phép chuong trinh xuit dir li¢u ra
ngoal vi. C6 cae phusng thic co ban sauw:
public void write(int b) throws I0Exception
« Viét byte b vao Stream hién tai,
+ Return : void
public void write (byte[] b) throws IOException
« Viét tdt ca cdic phin t cia mang b vio Stream
hién tai
« Heturn : void
public vold write (byte][] b, Int offset, int len) throws
IDException )
» Viét len phdn ti trong mang b vao Stream hign
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tai, bit diu tir phin t ed chi 56 la offset coa
mang.
+ Heturn : void
public void write (byte[] b, int offset, int len) throws
I0Exception
« Viét len phan tf trong mang b vao Stream hién
tai, bdt ddu tir phdn t cé chi s8 1a offset cla
mang.
» Helurn : void
public void Mush () throws IOException

Piy cdc byte duge lwu trong ving dém cha stream ra
thing thiét bi ngoai vi. Phuong thic nay chi sif dung cho 1
s8 cdc d6i tugng dic bidt thita ké tir OutputStream (ching
han PrintWriter).

public void close () throws 10Exception

Péng stream va giai phong cdc tai nguyén dang lién két
vidi stream.

Béi vii Java, System.out 14 mit PrintStream nii két vdi
man hinh duge tae sdn bdi hé thing. Do PrintStream cing
thita k& tir CutputStream nén chuong trinh co thé dimg céc
phuong thitc cia OutputStream dé gdi cde k¥ tu ra man
hinh.
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Vi du: Minh hoa ghi dir lidu cho 1 file tir nhidu dinh dang
khiic nhau.

import java.io.®;
public class Ghi {
public static void main(String args(]) {
try {
FileOutputStream fl = new
FileQutputStream(™C: /Test.xt");
int ch = "@"f1.write{ch);
byte b1[] = new byte[10];
imt m=10;
for(inti =05 i <="9%i++) bli[m++]={byteli;
1 write(bl); m=0; fl.write(r); f1.write"\n"):
byte B2[] = new byte[50];
for(int j =A% j <="Z7j++)  b2[m++] = (byte)j;
f1,write{b2,0,m};
' fl.close(});
}
catch (IOException ie)
{ System.out.printin(™Loi khi truy xuat file”; }
1

¥

@01 23456789 =
ABCDEFGHIJELMNOPORSTIANKEYZ B

2.6.3 Nhiap chudi tif mot InputStream

InputStream 14 Stream nhap gbm chudi cde bytes. Nd chi
cung cip cde phuong thde cho vigc doe byte vi mang cde
bytes. Do dé, néu mudn nhip 1 chudi (String) ta phdi nhiip
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cdc ky tu ddé vao ming cde byte[], sau 46 dimg cdc cdch
chuyén ddi kifu d€ ddi tor méng byte[] sang chufi (String).
Luu ¥ rhng khi nhép chubi tit ban phim thi phdi bé di 2 ky
tur kit thide & 2 v ‘o’ cufi chmg,

Vi du: cdch nhép 1 chubi tit InputStream.

byte b[] = new byte[100]; // Tao ving dém cho mang,
du kidn 1 khéng qué 100 ky tu

int n = System.in.read(b); // Nhgp ol ligu tir ban phim
va huu vio mang b]

String str = new String{h, D, n-2); // Chuyén A8l tir
mang b[T sang chudi

BE co thé doc duge 1 chubi dé dang hon ta c6 thé sl dung

thém cdc ldp sau:

« Lip javo.io.InputStreamReader: La cdu ndi dé

chuyén InputSiream dang byte sang InputStream
dang edic ky tu (Character).

« Lip javaioBufferedBeader: Hi trg vige doc
van bdn tif mit InputStream dang ky ty.

Phugng thie String readLine() throws I0Exception
cua BufferedReader cho phép dpc ding win ban k& tigp
trong InputStream. Mgt dong két thac bii cip kv tr ™o’
hotic két thie Stream.
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K&t qud tra vé eta ham: Mat chodi ey tr hosic null.

Gid s is 12 mit 461 tugng thude 1dp InputStream. Bé doc
chudi tif is ta thue hidn cde thao tic saw:

Inputﬁtlﬁm isr = nuw InputStreamReader(is);
BufferedReader br = nw BufferadReader (ist);
String str = br.readLine(}; /f Chudi nhin dusgc tir Is

Vi du: Chuong trinh nhip 1 chufi tir ban phim, hign thi
ra man hinh chuéi dé.

import Java.w.*;
public class NhapChuaol {
public static vold main{String args(]) { §
BufferedReader br = new BufferedReader(new |
InputStreamBReader] System.in});
while [true) {
try {
System.out.printT"Nhap 1 chuol:™);
String line = br.readline(};
If (line.equals("EXTT™)} break;
Systern.out.printn{"Chual vua nhap:” + line);
} catch (IDException le) {
System.out. print("Error:™ + e);
T
h
H
}

53



Gide Trink Lip Trink Truveén Théng

B CWewssystem D e I -_%

1 Mhaplhuoi
|| II lloc Cam Tho
(1 _|!||| Hoo Can

2.6.4 Xuit chubdi ra mot OutputStream

OutputStream la Stream xudt gdm chudi cde bytes. No chi

cung cip cde phuong thic che viéc viét byte vA mang cdc

bytes. Néu mudn ghi 1 chudi, ta phai chuyén chudi d6 thanh

ming byte|] (théng qua phuong thic getBytes() ), sau dd goi
cdc phuong thic write(), write(byte[]} va write(byte[], int, int)

cua OutputStream.

Vi du: Péy la doan chuong trinh ghi 1 chudi str vao 1 file

{OutputStream)

FileOutputStream f2 =
FileQutputStream("C:/Test2.txt");

String str = "Day la chuoi thu 1 can ghi vao file \r\n";
byte b[] = str.getBytes(); // Doi chuoi thanh mang

byte[]
f2.write(b);

f2.close();
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Pé ¢6 thé di dang hon trong viec gii 1 chudl (String) ra
mét OutputStream ta nén st dung ldp java.io.PrintWriter. .
Lép PrintWriter cd dinh nghia thém cde ham nhy printi_.)
hay printlnd_) cho phép ghi nhiéu loai dii liéu khdc nhau nhu
86 nguyén, s6 thue, chudi, .. ra cdc thidt bi ngoai vi. Luu ¥
ring, sau khi ghi vao stream khi ding PrintWriter ta phdi
goi thém lénh flush() dé ddy dit lidu tit viung dém cuia
OutputStream vao thiét bi ngoai vi dé.

Gid st os 14 mit OutputStream, str la chudi cdn wiét
VO 08,

Ta thue hién cde thao tée sau:

PrintWriter pw = new PrintWriter{os);

pw.write(str);  // hofie pw.println(str); néu muin cd ky

tur xuing dong

pw.flush{) & Ddy dit lidu tir buffer ra ngoai vi

Vi du:

import java.io.*;
public class Ghil {
public S‘E.abc void main(String args[]) {
try
FileOutputStream f1 = new
FileQutputStream(™C:/Test.xt™);

95




{ido Trinh Lap Trinh T.F‘u;rﬁﬁ Thiing

PrintWrite pw = new PrintWite(f2);

String strl = "Day la chuoi thu 1 can ghi vao file”;

String str2 = "Day la chupi thu 2%

perprintin(str1);  /f Ghi chual strl, sau do xuong dong
pw.print(str2);  Jf Ghi chuoi str2 khong xuong dang
. flush{); Ji Day du lieu tu Stream vao ngoai vi
F2.close();

X
catch (JOException ie)
{ System.out.printin{"Loi khi truy xuat file™; }
1

}
File ket qua: NI R e |~ ()

B CEMR  Fginek. Heln

Day la chuci thu 1 can ghi vao file =]
Day la chuoi thu 2 _E

2.7 LUONG (THREAD)

Ludng la mit edch thong dung d€ ning cao ning lue xir Iy
cia cic ing dung nhd vao co ché song song. Trong mdt hé
diéu hanh o dién, don vi co ban s dung CPU la mit qud
trinh. Médi qué trinh c6 mit Thanh ghi bd dém chuong trinh
{PC-Program Counter), Thanh ghi ftrang thdi (Status
Register), ngin xép (Stack) va khing gian dia chi riéng
{Address Space).

Neguge lai, trong mét hé dieu hanh ed hd trg tién ich
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luong, don vi co ban s dung CPU la mét luéng. Trong nhimg
hé didu hanh niy, mit qud trinh bao gém mét khéng gian
dia chi va nhiéu luéng diéu khifn. Méi lubng cd by dém
chuong trinh, trang thdi thanh ghi v ngin xfp riéng.
Nhung tit cd cde ludng clia mét qud trinh cing chia sé nhau
mit khing gian dia chi. Nhér d6 ede ludng cd thé sit dung cdc
bién todn cue, chia sé cdc tii nguyén nhy tdp tin, hidu bdo
mit cach dé dang. .

Hinh 2.4 — Qua trinh (Process) vé ludng (Thread)
Céch thic cdc ludng chia 8é CPU cang gidng nhy cdch
thife cia cdc qud trinh. Mt ludng cing o6 nhilng trang thdi:
dang chay (runningl, sin sang (ready), nghién (blocked) vi
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két thic (Dead). Mét hrﬁng thi duve xem nhu 1a mit qua
trinh nhe.

Haw

Hinh 2.5 - Cde trang thdi cida luéng
Nhot vao ludng, ngudi ta thiét ke cde server oo the dédp

ung nhidu yéu cdu mdt cach dong thii.

Hinh 2.6 - 8Bi dung ludng cho cde server
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" Trong mé hinh nay, Server ¢ mit Ludng phian phat
(Dispatcher thread) via nhiéu Ludng thue hién (Worker
thread). Ludng phéin phdt tiép nhin cde yéu efu ndi kit tir
cdc Client, réi chuyén ching dén cdc lubng thuc hién con
ranh dé xit I¥. Nhing luing thue hién hoat ding song song
nhau va song song vii ca ludng phén phdat, nhi dd, Server
ct thé phuc vy nhiéu Client mét cdch déng thii.

2.7.1 Cae mie cai dit ludng
Nhin tif gée di hé didu hanh , Luing c6 thé duge cai dat &
mit trong hai miie:
« Trong khing gian nguti ding (user space)
» Tromg khing gian nhin (kernel mode):

2.7.1.1 Tiép cin luéng & miie ngudi dang:

F 3

Prooess ad Ber foeads
LRESS

o — Fpans
(hainmmiE teeads s @e (nfomadan’

-
Famal A o al
¢ MFinmins procoscs sEle infoma oo spare
b

Hinh 2.7 - Kién tric ludng cai dgt & mue nguii ding
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Ehing gian nguti ding bao ghm mit hé thing runtime
méa né tdp hgp nhing thi tuc quin I ludng. Cée ludng chay
trong khing gian nidm bén tréin hé théng runtime thi duge
quin 1¥ bdi hé thing nay. Hé thing runtime cing luu gilt mot
bdng tin trang thdi 48 theo ddi trang thai hién hanh cda méi
luéng. Tuong ing v@ mbi ludng =& cé midt mue tif trong bing,
bao gom cdc thong tin vé trang thdi, gig trj thanh ghi, 45 wu
tién vi cdc thing tin khde vé lufng.

Ti€p cin nay 6 hai mie dinh thai bidu (scheduling):
bi dinh thii bifu cho cde gud trinh ning va ba dinh thei bidu
trong hé thing runtime. Bf lap bifu cia hé théng runtime
chia théi gian s dyng CPTF duge cip cho mit qud trinh
thanh nhing khodng nhé hon d€ cip cho cdc ludng trong qud
trinh dé. Nhu véy, vidge két thic mit ludng thi vuot ra ngodi
tdm kifm sodt elia kernel hé thing.

2.7.1.2 Ti€p céin ludng & mic hat nhin hé diéa hanh

Process and tied fhoads Linax
P

Kemel ) e |

WEnioonm dreeds s mis afiorma do space

Hinh 2.8 - Kién fric ludng cdi dagt & muc hé théng
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Trong tidp cdn nay khing of hé thing runtime va cédc
lubng thi duge quin I¥ bdi kernel ciia hé didu hanh. Vi vay,
bing théng tin trang thdi cda tit cd cdc ludng thi duge luu
tril bdi kernel. Tat ci nhimg 181 goi ma nd 1am nghén lubng
s& duge biy (TRAP) dén kernel. Khi m{t luing bi nghén,
kernel chon ludng khac cho thuc thi. Luing duge chon ed thé
cling mt qud trinh vdi ludng bi nghéin hotic thudée mot qud
trinh khde. Vi vily, su tin tai cia mit lubng thi duge biét béi
kernel va chi eé mit mie 14p bidu trong hé thing.

2.7.2 Ludng trong java

Trong Java, ludng 1a 1 d&i tugng thude lép
java.lang. Thread. Mit churng trinh trong Java c6 thé cai
dat luéng blng cdch tao ra mit l6p con ola ldp
java.lang. Thread.

Ldp nay co 3 phuong thic co ban d€ didu khién lufng 1a:
« public native synchronized void start()
« public void run{)
« public final void stop()

Phuong thic start()

Chuén bi moi thir 48 thue hisn lufng.

Phudng thde ran()
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Thue hién eéng vide thue su eda luong, () s& duse kich
hoat mét cdch tu déng bai phuong thie start().

Phuong thile stop()

Két thie lubng.

Lubng s& "chét” khi tit cd cde cing viéc trong phuong
thife runf(} duge thue hién hodc khi phuong thic stopi) duge

kich hoat.

Vi du: Binh nghia lép MyThread la mot Thread ed:
s Thuie tinh:

G

name: tén coa thread

« Cdce phuong thoe:

o

o

o

MyThread{String ten):

La phuong thic khdi tao, c6 nhiém w gin
gid trl cho thude tinh va goi phuong thic
start() dé cho thread hoat déng (start() tu
déng goi run()).

void runi}

In 50 lin dimg théng bdo ra man hinh rdi
két thic thread.

void main()

Tao ra 3 thread thuge ldp MyThread lin
lugt ed tén 1a Cang, Phi, Hung. Cho 3
thread dé thye thi song song.
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public class MyThread extends Thread {
String name;
public MyThread(5tring ten) {
name = ten;
System.out. printin{"Thread” + name + "duoc khaoi tag .. 17);

h
public void run() {
for{inti=1; 1 <=50; i ++ };

System.out.print{name + ™" + i + "Wt}

}

public static void main(String args{]) {
MyThread t1 = new MyThread("Cang”);
MyThread 12 = new MyThread{Phi™);
MyThread t3 = new MyThread("Hung");
k1, start(); t2.start); t3.start();

Phi-5# B
Cany-18 G2

5 Cangrdb

Bl i buim
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Ta nhin thiy, 8 luing ding d€ in diy 6 duge thuyc thi
xen ke vi song song vidi nhau. Thread khéi tuo ddu tign lai
k&t thic sau cing. Viée dinh théi bidu thuc thi (scheduling)
14 do hé didu hinh quyét dinh.

Ldp Thread cin ¢t 1 88 cde phuong thife khdc -

« public static void sleep(long m) throws
InterruptedException: lam cho Thread bi nghén
(Blocked) mt khodng thiti gian m miligifiv xde
dinh.

» public final void suspend():Chuyén Thread tir
trang thdi sdn séng (Beady) sang trang thdi
nghén (Blocked).

« public final void resume():Chuyén Thread tir
trang thdi nghén (Blocked) sang trang thai sfn
sang (Ready).

+ public final void yield(} : Chuyén Thread tif trang
thdi dang chay (Running) sang trang thédi sdn
sing (Ready).

MNgodi ra, cin e/ mit 56 ham ela 1dp khde
(java.lang.Object} c6 thé dimg difu khidn trang thdi cia
Thread la:

» public void walt{long m) throws
InterruptedException: dimg Thread trong 1
khodng théi gian mili gidy xde dinh.

» public final void notify(}: ddinh thdc 1 thread
trong hing dai.
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= public void void notifyAll(x ddénh thdic tit cd céc
thread dang cd trong hang dgi.
« D) uu tién cia ludng
P§ vu tién cila cde lubng xéc dinh mide 4% wu lidn trong
viéc phin phii CPU gifa cdc ludng vdi nhau, Khi cé nhiéu
lufng dang & trang thdi "Ready”, ludng c6 d§ wu tién cao
nhdt s& duge thye thi (chuyén dén trang thdi "runniog” ).
P& wu tién trong Java duge dinh nghia bing cde hing =8
nguyén theo thit tu gidm din nhir sau:
s Thread MAX_PRIORITY (c6 gid tri 1a 10}
s Thread NORM_PRIORITY (cd gid tri 14 5)
« Thread MIN_PRIORITY  (¢6 gid tri 14 1)
Hai phuong thife lién quan dén 45 uu tién cda ludng la:
= setPriority( int x): Dat db uw lidn eha lubng 1a x
« int getPriority():Tra vé gid tri uu tidn ela luéng
Vi du: Chinh sifa lai ham main() trong ldp MyThread
phia trén.

public static void main(Sring args[ 14
MyThread t1 = new MyThread("Cang™);
MyThread t2 = new MyThread("Fhi*);
MyThread t3 = new MyThread("Hung™);
t1.setPriority(Thread MIN_PRIORITY);
t2. setPriority(Thread NORM_ PRIORITY);
t3.setPriority Thread. MAX_ PRIORITY);
tl.start(); t2.start(); t3.start();
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Két qua dat dugc nhu sau:

TIII'I"r||'| F||| ||||l||: ]-
Thrcad Aung dos
I:'ung-h Hueg-7 Hang—B B
1|IHl 16 Huesy 'i'i" Fan
Hung-24 H||| 1 ; - [
Hul-.--ﬂ Hung=1¢ 15 my-17 Bin g=3% Hung=48
7 Hung-58
Fhi-1@
Fhi-1h Fh1-1" f'ﬂ'E 1k Fe Phi=M
Phi-2d Fh { Fhi-27 Phi-20 Phi-2Y i-.
Fln-” Phi- Fhi-37 Fei-2 Fh
Fhi=46 FPla-47 H'n'-#

1 '.:mq-: Lang-%  Cang-?
14 Cang-15 Cang-18 Cang-17 L.:.rq 1!]
|-.|-|||g-"Irl| Lﬂl‘-

Sllidmlavas

Thread thd 3 (tén Hung) cé di vu tién cao nhit nén duocc
uu tifn thue thi trude, thread thit 1 (tén Cang) 6 d6 wu tién
thip nhit nén k&t thic sau clng.

2.7.3 Péng b hda giida cic ludng

Til ed cde lutng eua mdt qud trinh thi duge thue thi song
song va die lap nhau nhung lai cing chia 3¢ nhau mit khéng
gian dia chi eda qud trinh. Chinh ¥ viy ¢4 thé din dén kha
ning dung df trong viée cdp nhat cde dir lidu ding chung cia
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chugng trinh (bign, cdc tép tin duoc md) khi mdt ludng ghi
lén mit dif lidu trong khi mit ludng khdc dang doc dir lidu
nay.

Trong truling hop d6, cdn phai sif dung co che ding b
héa cda Java. Cd nhidu mic ding bd hoa nhut trén mot bign,
trén mit cdu lénh, trén mét khai lénh hay trén mét phuong
thue.

Cach thite ding dé déng bd hda thimg dung nhat trong
Java 14 khai bdo thudc tinh synchronized cho phuong thiic
dd. Trong 1 théi diém, chi cé 1 Thread thue thi duge phuong
thiic co thufc tinh 14 synchronized.

Vi du:

class Taikhoan {
private String sotaikhoan;
private double sodu; [/ so du trong tai khoan
public TaikKhoan(5tring sotk)
{ sotaikhoan = sotk; }
public synchronized void GanSaDu{double 5) {
sodu = 5;

¥
public synchronized double LaySoDu() {
return sodu;

¥
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synchronized boolean CapNhatSoDu(double sotien){
if(LaySoDu() + sotien >=0)
{ GanSoDu(LaySoDu() + sotien); return true; }
alse
return false;

Cac phuong thiic GanSoDu(), CapNhatSoDu(), _. cin phdi

cf thufe tinh la synchronized 4€ trong 1 théi didm chi cé
1 Thread goi phuong thifc d4, trdnh khing déng nhit v& gid
tri tai khoan.

2.8 BAI T.ﬁ._l:' AP DUNG
Chu dé 1: Cd ban vé Java
= Muc dich:

s Sinh vién lam quen vdi ngdn ngll Java, vidt 1 sd
chuong trinh don gidn bing Java.

o Thuc tip cdch nhip / xuft thing tin qua Java.
o Thiét k& lép don gidn qua Java,
« Yéu céu

Sinh vién thue hién cdc bai tip sau
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Bai 1: Cai dat b3 JOK trén he théng may tinh
dang thue tdp. Dat cdc bién mdi trusng PATH
vt CLASSPATH dén edce vi tri thich hop.

Bai 2 : Viét chuong trinh hién thi ra man hinh
chu " Hello Java"

Bai 3 : Vidt chuong trinh nhip vao 1 chudi ki
tif. P6i thanh chir Hoa va in ra man hinh.

Bai 4 : Viét chuong trinh nhép vao 1 &8 nguyén,
Kiém tra xem sd d5 cd phdi la 28 npuyén t6 hay
khéng va théng bdo ra man hinh.

Bai 6 : Viét churmg trinh giai phuong trinh bée 2.
Bai 6 : Viét chuong trinh tinh tdng cda day sd
tir 1 dén n (Véi n duge nhép i ban phim).

Bai 7 : Nhip vio 1 day s8 thue, tinh téng cia
cde a8 duong trong day do.

Chii dé 2: Thiét k€ 18p trong Java
Muc dich:

o

Thidt k& 16p dudi Java,

+» Yéu cdu
Sinh vién thye hién cdc bai tip sau
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2

Bai 1 ; Thiét k& ldp Diem (Biem tromg khing

[]

gian 2 chigu) gim :
Thinh phiin di lidw : x,y kifu int.

Cée hiam thanh vién ghm : cde phuong
thuc khii tag, phurng thie gdn toa db cho
1 gdifm, phuong thic nhip toa 44 cho 1
didm, phuong thic in ra man hinh toa 4§
difm theo dang (xy), phummg thide tinh
khodng cdch tir diém dé dén pie toa dé.

Vit ham main{) khai thdc ldp vita dinh
npghia

o Bai2: Thiét ki l6p PhanSo ( Phan =i ) o

2 thufe tinh ti 86 vi miu =56 thude kifu =0
TEUyEn

Cde phuvng thde: Phuoog thie khdi lao,
phuong thie in phim 86, phuong thiic
oghjch dio phén sf, phugng thic trd v
gid tri thuc clia phan s6, ham cing, trif,
nhéin, chia 2 phan =0.

Phuong thitc main{) si¥ dung lip PhanSa.
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Chni dé 3: Thread
s Muc dich:

=}

Tim hifu v& lufng {Thread), cdich lap trinh
luting, lip trinh song song.

» Yéu cfiu: Sinh vién thue bai t4p seu:

o

Bai 1 ; Viét chuong trinh md phing bai todn
"Ngui san xudt - MNguii tiéu dong”, troog dé
Ngui sdn xufl 58 sin xuit ra mdt 8 lumg
ngdu nhién n sdn phim nao dé rdi yéu chu nhap
kho, Nguini tiéu ding s& yéu cdu xudt kho méit =8
Itng nghu nhién m sdn phfim nao 45 tir kho.
Yéu cdu nhip kho chi duge chdp nhén ndu =8
lugng bang hda dua vie khing waighb qud sdc
chita cla kho, ndu khing, phai chir cho dén khi
cd di ché tring trong kho, Yéu cdu xudt kho chi
dutge chip nhin khi edn di hang trong kho nfu
Ehing cing phdi chir

Goi ¥ : Thidt ké cde 16p sau:

. Lép Eha: C& thudc tinh & sic chia,
phummyg thafe khii tao gin gid trj cho sic
chis, cdc phuong thic xem 58§ luong hing
tom, phuong thic nhip kho, phuong thic
xit khe. In thing bdo mii khi nhép kho
hay xudt kho thanh cing
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Lép Ngusi San Xudt la mdt Thread: Co
thuje tinh 14 kho dé€ nhép hang. Phuong
thifc khai tac gdn gid tri cho kho nhip
hang. Phuong thite sdn xudt lap lai céng
viéc A tao ra n sdn phim ngdu nhiéo va
chir d& nhip vao khe.

Lap Ngudi Tidu Ding lad mét Thread: Cd
thudc tinh 13 kho 48 wust hang Phuong
thife khdi tan gdn gid trj cho kho d€ xuit
hang. Phuovng thic tidu ding l4p lai cdng
viée |4 chir dé yéu ciu xudt m sdn phim tir
kho.

Ldp Demo tao ra mit kho va 2 npudi sdn
xudt, 2 nguii tiéu ding thue hidn vide
nhip xidt trén cing mit kho.
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Chwong 3
ONG DAN (PIPE)

Mue dich

Chuong nay nhim gidi thiéuw co ché giao tiép lién qud
trinh diu tién la Pipe vi cdch sif dung né trong Java d& lam
phuong tifn giao tifp gida cdc Thread trong mit chuong
trinh. c

Yéu cdu
Sau khi hoan tét chuong nay, ban c6 thi:
« Trinh bay duge cdc dic difm cla Pipe.

» Bit cdch tao Pipe vi xulit/ nhép di lidu trén Pipe
trong Java.

» Gidi thich duge chife ning eda dich vu phin héi
théng tin (Echo Service).

» Xiy dung, bién dich v& thue thi thanh cbng chuong
trinh PipedEcho.
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3.1 GI0T THIEU VE ONG DAN

Ong din 14 mdt tién ich duge hd tro trong hiu hét cac
ngin ngii lip trinh vin hanh trén cic he thing da nhiém.
fjng din cho phép hai qui trinh niim trén cimg mét may cb
thé trac ddi dif lidu vdi nhaw

Dir liéu di trén ong din theo mit chidu nhit dinh. Khi si
dung dng din, nguti ta ding mit dio cho viée vidt dif lidu
vao va mijt ddu con lai cho viéc doc dif libu ra.

@ @

Hinh 3.1 M6 hinh 6ng din

ﬁ'rlg dén thich hop cho trutmg hop di ligu tao ra cla qud
trinh nay =& la dif liéu dau vao cho qud trinh kia.

Tuy nhién ta cing o thé =i dung dng din dé xiv dunp
cdc ung dung theo kién tric Client- Server biing céch ad
dung hai dng din: mit éng din dé truydn cdc yéu cdu
(request), mit dng din dé truvén cde tra 160 (reply).

Request

—+ [

‘\_@___ﬂmlr @

Hinh 3.2 — Diing 6ng din trong chuong trink Client -Server

-l'q,"

_rll_

L14
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Ca hai loai éng dan:

« Ong din binh thuong { Normal Pipe): Gidi han trong
pham vi khing gian dia chi ciia mit qud trinh ma tha.
Né chi cho phép giao tifp gifa qua trinh cha vdi cdc
qua trinh con hay gifta cdc qud trinh con eda mit gud
trinh vdi nhau. Java hé tro dng din loai nay. Trong dé
cde qud trinh con duge thay the bl cdc lubng.

« Ong din c6 tén (Named Pipe: Loai nay cé thé cho

phép hai qua trinh cf khing gian dia chi khic nhau
{trén cing mot may) giac tiép vél nhau. Thue chit nd
gidng nhu mit tip tin vdi qui dinh ring di lidu sé
duge 16y ra & déu tdp tin va duge thém vie & cudi tap
tin,

3.2 ONG DE.N TRONG JAVA

3.2.1 Gidi thiéu

Java hi trg tién ich &ng din thong qua hai ldp
Jjava.io.PipedInputStream v& java.io.PipedOutputStream.
Ching 14 hai dau clia mit dng ddn. Trong do
PipedInputStream 1a dau doc 47 lidu va PipedOutputStream
la déu ghi dir lidu clia ong dan.

PipedInputStream la ldp con cda _IupulEtre&m nén no co
tit cd ede thude tinh va phueng thie cia InputStream.
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PipedOutputStream 14 ldp con cia OutputStream nén né
c6 tdt cd cdc thudc tinh va phuong thie cda
OutputStream.

3.2.2 Cde cach tao éng dén

D& tao mit dng din, ta chi clin tao ra hai d8i tuong thude
lop PipedinputStream va PipedOutputStream va ndi ching
lai véi nhau Ehi d6 dif lidu duge ghi vao PipedOutputStream
sé duge doc ra & ddu PipedlnputStream:

R0 o
F,.ﬂ_e"' "{}?{

Piped OuiputStream Pipedingwi 5 tream
Hinh 3.3 - Tao dng déin trong Java
Cich 1
1. Tao déu doc:
& PipedInputStream readld = new
FipedInputStreami);
2. Tao déu ghi:

o PipedOutputStream writeld = new
PipedOutputStream();
3. Néi diu doc véi déu ghi hay nguge lai
o readld. connect(writeld);
o # hode writeld.connect{readlId);
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Cach 2
1. Tao ddu doc:
o PipedInputStream readld = new
PipedlnputStreaml();
2, Tao déu ghi va ndi viao déu doc da cb:
a PipedOutputStream writeld = new
PipedCutputStreamireadld);
Ho#ic: Ta c6 thé tao dfu ghi trude ri tao ddu doc sau.

Ly ¥: Cdc phuong thie khii tao cia PipedInputStream
va PipedOutputStream s dyng & trén dbi héi phai “bdt”
{catch) I0Exeception.

3.3 DICH ViU PHAN HOI THONG TIN (ECHO
SERVICE)

Dich vy phan héi théng tin 14 mét dich vu tén tai trén hé
thing mang UNIX. Dich vu nay duge xiy dung theo mé hinh
Client - Server, co ché hoat dong nhu sau:

» Phéan Server: Cho nhén ede byte gdi dén tir Client. Vai
mdi byte nhgin duge, Server s& gdi v& ding byte da
nhan trd vé Client.

« Phin Client: Géi cdc byte sang Server, ché nhin cdc
byte gl vé tir Server.
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3.4 1:,1& LAP DICH VU PHAN HOI THONG TIN
BANG PIPE

Phin k& tifp ta xdy dung mit tng dung cé tén la
PipeEcho mé phing dich vy phin héi thing tin 48 minh hoa
cich sif dung Pipe lam phuong tién giao tiép gida cde Thread
trong mit ing dung.

=Fipe awEipe

e PipedEcho <

Hinh 3.4 - M4 hinh ing dung PipeEcho

Trong (ng dung nay Client va Server la hai Thread thuic
lép PipedEchoClient v& PipedEchoServer. Viéc trac ddi
thing tin gita client va server duge thue hién thong qua 2
Pipe (cwPipe-srPipe) va (swPipe-crPipe).

PipedEchoClient nhin cdc ky tu tir ban phim, gdi ching
sang PipedEchoServer va chd nhin cdc ky tu gdi vé ti
PipedEchoServer dé in ta man hinh. PipedEchoServer chi

115



Gido Trinh Ldp Trink Tr:.:zé.r.t Tfuﬁ-ﬂﬁ
nhén timg k¥ tu tit PipedEchoClient, ddi ky tf nhin duge
thanh k¥ to HOA va gdi nguoe vé PipedEchoClient.
3.4.1 Ldp PipedEchoServer

import java.io.*;
public class PipedEchaServer extends Thread {
PipedInputStream readPipe;
PipedOutputStream writePipe;
PipedEchoServer(FipedinputStream readPipe, PipedOutputstream
writePipe) |
this.readPipe = readPips;
this, writePipe = writePipe;
System.out, printin(™Sanver |s starting ...");
start();
}
public woid run() {

while{true) {
try {
int ch = readPipe.read{);
ch = Character tollpperCase({char)ch);
writePipe,write(ch);
}
catch(10Exception ie) { System.out.printinf*Echo Server
Error:" + ie); }
X
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3.4.2 Ldp PipedEchoClient

import java.io.*;
public class PipedEchoClient extends Thread 4
FipedInputStream readPipe;
PipedOutputStream writeFipe;
PipedEchoClient(PipedInputStream readPipe,
PipedOutputStream writePipe) {
this.readPipe = readPips;
this.writePipe = writePipe;
Syetern.out. printin™Cllent creation™);
start(};
b
piblic woid run() {
while (trug) {
bry {
int ch = System.in.ready{);
writePipe. write(ch);
ch = readPipe.read();
System.out. print((char)ch);
}
catch{IOException e){
System.out.printin(“Echo Client Error:” + ie);
}
}
b
i
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3.4.3 Ldp PipedEcho

imiport java.io.*;
public cdass PipedEcha {
public static void main(String argv(]) {
try {
FipedOutputStream owPipe = new PipedOutputStream();
FipedInputStream crfipe = new FII:'E!dIHI'.M'[StI'EaI'I'I(:I

FipedOutputStream swPipe = new
PipedQutputStream(crPipe);

PipedInputStream srPipe = new PlpedlnputStream(mPspej,

PipedEchoServer sErver e
PipedEchoServer{srPipe, swhipe);

PipedEchoClient client = new PipedEchoClient(crPipe, cwPipe);
} catch{IOException e}
System.out.printin{"Pipe Echo Ermror:™ + ie);
}
}

}

3.4.4 Bién dich va thue thi chudng trinh

Bién dich va thue thi chuong trinh theo edch sau:

u HII||T
T T

HIM ==
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Nhiip vAn ban phim chudi ky ty mé ban mudn rii ahdp
rhim Enter. Ban s8 thiy chudi ky fur in hoa cia chudi vim
nhdp xuit hién trén man hinh.
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