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Chwong 1: Cac mo hinh wng dung

Cac mo hinh ing dung

Mo hinh Client/Server, m6 hinh n 16p (n-tier),.. 1a nhitng thuat nglr ma ching ta thuong
duoc nghe noi dén khi xay dyng mot ing dung mang. Mdi mé hinh ¢ nhiing dic diém
khac nhau vé6i nhitng thuan loi va khé khan riéng. La nguoi phat trién (mg dung thi ban
can phai dua vao dic diém cia timg mo hinh dé dua ra quyét dinh dyng dan trong viéc
chon mé hinh phu hop cho tng dung. Ung dung s& hoat dong hiéu qua, dé nang cap, bao
tri néu duoc lya chon mé hinh phu hop, nguoc lai, tng dung s€ hoat dong kém hi¢u qua
va khé nang cép, bao tri néu mo hinh tmg dung khong phi hop. Do vay viéc lya chon
mo hinh pht hgp cho ting dung rat quan trong.

Trong chuong nay chung ta s& duoc gidi thiéu khai qua vé cac mé hinh ung dung. Céc
dac diém chinh cua ting mo6 hinh, vu nhugc diém cua tirng mé hinh va cuoi cung 1a mot
vai 101 khuyén khi lgya chon mo hinh phu hgp cho ing dung.

MO0 hinh tinh toan tap trung

Thoi ky dau khi may tinh c4 nhan con rat dat. khién nguoi ta nghi dén mé hinh tinh toan
tap trung. Trong md hinh nay c6 mot may tinh 16n (main frame) va nhiéu thiét bi dau
cudi (terminal). T4t ca cac xir Iy déu duge thuc hién trén may main frame. Céc thiét b
dau cudi chi c6 nhiém vuy hién thi giao dién nguoi dung va twong tac véi ngudi st dung,
chung khong c6 bat cir xir Iy nao. Chinh vi vay ning lyc tinh todn cia may main frame
nhanh chéng giam xudng khi c6 nhiéu ngudi str dung dong thoi.

H| I ﬁ//ﬁ

‘_____________._._-—-
[NINNNNERNERENIN NN ‘\g
Mory Main Frame Thiét bi hién thi dan cudi
M6 hinh Desktop

Khi gid mdy tinh ca nhan giam xudng nhanh ching thi mé hinh tap trung khong con phu
hop nita. Mdi nguoi st dung so hitu mot may tinh c¢é nhan. Lic ndy mé hinh cta tng
dung cling thay do6i1 theo dé phu hop. Cac img dung duogc viét ra dé chay trén may tinh
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c6 nhan. Qu4 trinh xtr 1y trong cac tmg dung kiéu nay duoc thuc hién toan bo trén may
tinh do.

M6 hinh 2 16p (2 - tier)

Khi mang may tinh phat trién, xuat hién nhu cau chia sé tai nguyén (nhu CPU, b nho,
CSDL, tép tin, may in...). Luc nay xuat hién mé hinh Client/Server. Ca Client va Server
déu tham gia vao qua trinh xtr Iy. M6 hinh client/server c6 anh hudng 16n nhat dén nganh
cung nghé phan mém. M6 hinh client/server giup cho nhiing may tinh riéng 1¢, kha ning
xtr 1y thap co thé chay duoc nhitng Gng dung rat 16n, phtic tap. M6 hinh client/server
gitip phat trién mot phuong thie phat trién Gmg dung méi 1a viéc phdn chia tmg dung
thanh nhiéu 16p (tier), mdi 16p thuc hién nhiing chiic ning chuyén biét.

Mo hinh Client/Server dugc xem la tiéu biéu cia mé hinh 216p (two-tier). Trong mo
hinh nay cé nhiéu Client va mét Server. Giira cac Client va Server lién lac véi nhau qua
hé thong mang. O md hinh nay khi client yéu cau mot thong tin gi d6 thi client s& gui
yéu cau dén cho server, server xir Iy cac yéu cau tir client roi phan hdi nhiing thong tin
ma client can.

] =
ﬂ D*_#f/_f_/:_—jg
‘\—\_\_\_\_‘g

Trong md hinh 2 16p dién hinh thi 16p Server thuong 1a cac Server CSDL. Server niy
c6 nhiém vu quan 1y phan dit liéu cﬁa chuong trinh nhu: Quan 1y dit li¢u, bao mat, quan
1y nguoi du‘ng, thyc thi céac truy van, rang budc va nhitng tha tuc luu trir. Con Client thi
thu:ong gdm céc tac vu sau: Hién thi giao dién nguoi dung, tuong tac véi CSDL, kiém
soat 10i...

M 6 hinh 2 16p dugc chia lam 2 loai:
- Tinh toadn tap trung ¢ may khdach (fat client — thin server):

O md hinh nay, phia client thuong phai dam nhén ca 2 16p 1a giao dién va chtic ning,
con server thuong chi ddm nhan nhiém vu cua 16p CSDL.
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Uu diém ciia mo hinh nay 1a don gian, thoch hop cho nhiing ing dung nhé. Tuy nhién
n6 cling c6 mot s6 nhuge dieém sau:

+ Do tinh toan nghiéng vé phia client nhiéu nén doi hoi client phai c6 cau hinh di manh.

+ Do 16p chirc niang ctia chuong trinh ndm & phia client nén khi chuong trinh can nang
cap thi s€ rat kho khan vi phai cap nhat lai chuong trinh ndm ¢ toan bg cac client.

+ Do moi thao tac nam trén client nén thao tdc yéu cau dir li¢u gitta client va server
nhi¢u dan dén téc do chuong trinh cham.

» presentation logic
» business logic

Database Server

' » data access logic

- Tinh toan tap trung o may chu (fat server — thin client):

O mo hinh nay, may khach chi ¢dam nhiém phan giao dién con méay chu thuc hién chirc
ndng cua tang churc ning va tang CSDL.
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» presentation logic

Database Server

DBMS

» business logic
+ data access logic

Nguoc lai véi loai fat client — thin server thi loai nay c6 uu diém 1a gidm su luu thong
trén mang va tdc d6 nhanh hon do 16p chirc ning ctia chwong trinh ndm & may chu cing
vo1 CSDL, do d6 moi thao tac vdi1 CSDL cia chuong trinh déu dugc thuc hién ngay trén
may chil va thong tin luu thong trén mang chi 1 nhitng két qua duoc tra vé cho ngudi
dung sau khi duoc tinh toan. Mt khac, do phan 151 cua chwong trinh duoc dit tip trung
tai may cha nén viéc cip nhat chuong trinh sé dé dang hon. Tuy nhién, do cong viéc
duoc tap trung qua nhiéu tai may cha nén doi hoi ciu hinh may chi phai i manh, dic
biét 13 khi c6 nhiéu may khach cung truy xuét téi may chu cung luc.

Mo hinh Client/Server 1a budc tién 16n so voi md hinh tinh toan tap trung va md hinh
Desktop. Cac may Client d6 biét chia sé ganh ning xir Iy voi Server. Piéu ndy c6 nghia
1a khi c6 nhiéu Client két ndi vao dong thoi ciing khong 1am ning luc caa Server giam
xubng nhanh ching. Véi sy cai tién cia hé théng mang, cac ung dung Client/Server
ngay nay chay twong d6i nhanh. Nguoi sir dung ngdi tir nhiéu noi khac nhau c6 thé truy
cap vao CSDL dit trén may Server v6i thoi gian it hon. Tuy nhién, vAn con ton tai nhiéu
bat loi trong mo hinh nay nhu:

« Thiéu tinh mé rong khi quy mé cua ting dung 16n 1én, chang han nhu s6 may
khach tang 1én. Lic nay néu c6 nhiéu may khach két ndi vao dong thoi sé lam
ning lyc ctia Server giam xudéng nhanh chong.

* Céc két ndi dén may chii phai dugc duy tri. Ma mdi Server thuong chi gidi han
sO két ndi t6i da. Cho nén khong thé co qua nhiéu két ndi dugc mé dong thoi.

» Kho khan trong vi¢c bado mat ing dung.

* Ma Iénh kho sur dung lai vi n6é thuong dugc tap trung tai phia Client.
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« Kho bao tri hé thong khi can thay ddi cac quy tac nghiép vu. Mdi khi can nang
cap ung dung can cap nhat lai trén tat ca cdc may khach.

Do mo6 hinh Client/Server c6 cac nhugc diém néu trén nén né chi thich hop véi cac ing
dung c6 quy mo vira va nho.

M hinh ba 16p (3 — tier)

Mo hinh 3 16p ra doi nham giai quyét cac yéu diém ctiia mé hinh 2 16p. Mot tng dung
thuc t€ thuong dugc chia lam 3 16p:

o Lép giao dién (Presentation logic): 16p nay 1a cau ndi gitta ngudi dung véi tng dung,
cung cap nhiing chtrc nang img dung cho ngudi dung va nhan 1énh tir nguoi dung cho
ung dung. Lop nay duoc thiét ké sao cho cang than thién vdi ngudi dung cang tot.

o L6p nghiép vu (Business logic): ddy 1a phan 15i cia mot chuong trinh, cung cap tat ca
nhirng chirc nang nghié¢p vu cua chuong trinh cho 16p giao di¢n bén trén. Trong mé hinh
2 16p thi cac chic ning ndy thuong duoc nam ¢ phia Client nay duoc chuyén vao 16p
nghiép vu.

o Lop CSDL (Data Access logic): 16p ndy cung cap kha ning truy xuat dén CSDL cho
16p nghiép vu néu can. Lép dich vu dir liéu dai dién cho mot hay nhiéu kho lwu trir dir
liéu cua chuong trinh.

Trong mo hinh nay cac xtr Iy dugc say ra tai ca ba tang cia ing dung. Moi 16p s€ gom
mot vai chirc nang riéng biét.

E/t%
E./. —
— =1
=

Data Source tier Business tier Client tier
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Trong mo hinh 3 16p, cac chirc ndng cua chuong trinh dugc tach ra thanh 3 16p riéng
biét. Viéc tach 16p nay lam cho cac phan cia chuong trinh doc 1ap hon, dang tin cay
hon, churong trinh trd nén linh dong hon trong viéc thay thé, nang cap va do ¢6 mo hinh
nay rat thich hop véi nhimg tng dung c6 yéu cau thay doi thudng xuyén.

M6 hinh da 16p (n — tier)

Viéc phén chia tng dung thanh nhiéu 16p con giup cho Gmg dung tré nén dé dang thay
dbi, cap nhat va dang tin cdy hon. Khi quy mé cta tng dung duge mé rong, mé hinh n
— tier khong con dap tng duoc nira thi nguoi ta nghi dén mo hinh da 16p (n — tier). Tuy
nhién ta khong nén chia tmg dung thanh qua nhiéu 16p dan dén khé xay dung, bao tri va
nang cip ung dung.

Tai sao lai can viét cac wng dung nhiéu 16p
Loi ich ciia phwong phap lap trinh hwéng thanh phén

Cac tmg dung thong thudng thuong duoc viét dudi dang don thé (monolithic) c¢6 nghia
1a tmg dung duoc bién dich thanh moét file thyc thi duy nhat. Cac ing dung nay thudng
khong thé tuy bién hodc khong thé ning cap cac chirc ning bén trong né mét cach
“dong” duge. N6 can phai duoc stra d6i chuwong trinh ngudn va bién dich lai.

Do d6, ¢ chuwong trinh don gian hon trong viéc stra d6i ciing nhur nang cip, ngudi ta
thuong chia chuong trinh chinh ra thanh nhiéu thanh phan nho chay twong doi ddc lap
nhau.

Loi ich ctia viéc phan chia tng dung thanh cac thanh phan:

« Lam cho tng dung dé tiy bién (customize) hon.

« C6 thé xay dung tng dung nhanh hon bang cach sir dung cac thanh phan c
san. Cac thanh phan c6 sin thuong da duoc bién dich va duoc chia trong cac
thu vién cac thanh phﬁn nhu DLL, EXE hoac cac ActiveX....

« D@ dang chuyén doi mot tmg dung binh thudng thanh mot img dung phan b co
thé sir dung cac thanh phan dugc phan bé trén mang.

Lic nay doi hoi cac thanh phan phai thod man cac rang budc:

« Céc thanh phan phai doc 1ap véi ngdn ngir ma né duoc tao ra. Mot thanh phan
néu duoc tao boi boi ngdn ngir VB thi ¢ thé sir dung dugce trong cac tng dung
viét bang VC va nguoc lai...

* Vi c4c thanh phan phai ddu di ngén ngit ma n6 dwoc tao ra nén nd phai duoc sir
dung & dang nhi phan.
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« Céc thanh phan c6 thé dugc nang cap ma khong lam hong ing dung khac. Mot
thanh phan méi c6 thé chay tbt voi ca tmg dung cii va méi.

« Céc thanh phan phai trong subt vé vi tri trén mang. Mot ing dung d6i xtr véi
cac thanh phan nam trong cung qua trinh, khac qua trinh hodc nam & mot may
khac déu nhur nhau.

Loi ich ctia cac irng dung phan tan

Mot ng dung phan tan co tat ca cac loi ich cia phuong phéap lap trinh huéng thanh
phan. Ngoai ra nd con co cac lgi ich sau:

« Ung dung c6 kha niang mé rong cao, néu ting thém nguoi sir dung chi cin ting
thém sd may chu ¢ ting trung gian.

» Cac component c6 tinh sir dung lai cao.

« D@ nang cép va bao tri tng dung.

« D¢ dang quan 1y bao mat.

Lwa chon mo hinh cho irng dung

Co rat nhiéu lya chon khac nhau cho mdt ung dung. M6i md hinh ¢6 mét vai wu nhugc
diém khac nhau. Vi vay vi¢c lya chon mdt mé hinh dong dan 1a mét viéc khong dé chut
nao. PE lya chon dong mo hinh cho tng dung thi trude tién ta can trd 101 cac cau hoi
sau:

Co so dir ligu:
Hé quan tri CSDL 1a gi? Viéc lya chon mot hé CSDL phu hop ciing gop phan khong
nho vao sy thanh céng cua tng dung. Viéc lya chon hé CSDL nao cho phu hop véi ung
dung cua ban phu thudc vao rat nhiéu yéu to nhu:

« Ban c6 du tién dé mua mot hé quan tri CSDL 16n nhu Oracle, SQL Server ..

hay khong?

* Dit liéu ctuia ban c6 nhiéu hay khong?

* Dit liéu c6 nhay cam hay khong?

» Cac giao dich c6 thuong xuyén sdy ra hay khong?....

Mo hinh

Ban can lya chon md hinh phu hop cho ng dung, viéc lya chon mot mé hinh dong phu
thudc vao rat nhiéu yéu t6 khac nhau nhu:

« S6 nguoi dung c6 ting 1én d6t ngdt trong twong lai hay khong?
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« Ban c¢6 mudn dé dang trong viéc bao tri ing dung hay khong?
* Co s¢ ha tang (hé thong mang, kha ning cua cdc may tinh) c6 tot hay khong?
* Kién thirc nén tang ctua doi ngii 1ap trinh vién?...

X4y dung cac quy tic nghiép vu
Néu ting dung ctia ban gdm nhiéu ting thi ban can phai quyét dinh dua cac chiic ning

nao vao tang nio. Viéc quyét dinh nén dua chirc ning nao vao tang nio la mot viée
tuong d6i khé va nd anh hudng truc tiép dén hiéu qua cia tng dung.
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Chwong 2: Lap trinh phan tan voi
COM+/MTS

Lap trinh phan tan véi COM+/MTS

Thudng thi ting trung gian nay 13 cac thanh phan COM duoc viét bang mot trong céc
ngdn ngit 1ap trinh hd trg giao thic COM (nhu Visual Basic, Visual C++,...) va duoc
quan 1y boi Micrsoft Transaction Server (MTS). Khi tang trung gian 1a cc thanh phan
COM va dugc quan ly bdi MTS thi chung dugc goi la COM+/MTS.

COM-+/MTS c¢6 nhiém vu quan 1y tit ca cac component, diéu khién, giam sat moi tac vu
nhu: tao méi mot thanh phan, quan 1y cac hang doi, giao dich... COM+/MTS luén ling
nghe cac két ndi tir may khach, khi cac yéu cau cham dut (khong con sir dung dén nita)
thi nd giai phong tai nguyén va két ndi do.

Gi6i thiéu so lwrgc vé COM:

COM (Component Object Model) 1a mdt cach thirc dé viét cac thanh phan phan mém
(software componet) cung cap céac chitc nang phuc vu cho cac ing dung, cac thanh phan
khac. Viét mot thanh phén COM ciing nhu viét mot ham API dong, hudng doi tuong.
Céc thanh phan COM c6 thé duge nbi két véi cac ing dung cling nhu cac thanh phan
COM khac.

COM i gi ?

COM chi 1a mot su dic ta. N6 chi ra lam thé nao dé xay dung cac thanh phan c6 thé
thay thé¢ mdt cach “dong”. COM cung cap mot “chuan” dé cac ing dung va céc thanh
phan phai tuan theo dé chung cé thé hoat dong dugc vdi nhau va sir dung lai thu vién
cua nhau.

Thanh phin COM la gi ?

Thanh phﬁn COM la nhiing doan ma hi¢n thyc cadc ham, cac chitc nang dugc chira trong
file .DLL hodc .EXE. Thanh phan COM can phai théa man dugc nhitng “chuan” cua
COM. Céc thanh phan COM c6 thé dugc lién két dong. Cac thanh phan COM c6 thé

duoc “bao go6i” lai vi nd théa man céc rang budce:

o Thanh phan COM hoan toan doc 1ap voi ngdn ngir hién thyc nd. Thanh phan COM c6
thé dugc hién thyc bang nhi€éu ngon ngit nhu Visual C++, Visual Basic, Java .....
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o Thanh phﬁn COM duogc str dung dudi dang ma nhi phan.

o Thanh phan COM c6 thé dugc nang cdp ma khong 1am hong chuong trinh dang chay.
o Thanh phan COM trong sudt vé vi tri.

Giao dién (Interface)

Giao dién 1a tit ca db6i voi COM. Céc tung dung chi c6 thé nhin thay va truy xuit dén cac
thanh phan COM thong qua giao dién cua no.

Giao dién lam tang mirc d6 doc 1ap giita tng dung va cac thanh phan COM. nho ¢6 giao
di¢én ma mat thanh phan COM c6 thé dugc thay thé dong ma khong anh hudong dén ung
dung dang chay.

Giao di¢n khong bao gio thay doi. Néu muon nang cap mdt giao dién thi giao dién mai
phai ton tai song song voi giao di¢n cil.

COM trong Windows:

Trong Windows, cac thanh phan COM ciing ciing nhu giao dién cia COM déu duoc gan
mot ID. ID cua thanh phdn COM dugc goi 1a CLSID (class identifier); cta giao dién
COM lalID (1nterface identifier). Cac ID nay dugc goi chung la GUID (globally unlque
identifier) 12 mot cdu tric 16 byte va duoc xac dinh duy nhat trén toan thé g101 Tat ca
cac ID nay déu duoc chira trong registry cua windows cung véi thong tin vé cac thanh
phén hodc giao dién ma no dai dién.

Khi ung dung mubn sir dung COM, n6 s€ got mot ham API cua windows la

CoCreatelnstance voi thong sO truyen vao la CLSID va IID tuong ung v6i thanh phan
va giao dién ma thanh phan d6 hd tro dé c6 dugc giao dién mong mudn.

11/206



Cach tao COM(.dll) va COM(.exe) trong Visual Basic

x|
E&S' = > B 7 |—|‘"
EEGLE LI Active EXE  Activel DLL Ackhee _I
Contral
_heo |
I"'.. ._‘_. ﬁ‘ ﬁ‘
)
NN D e
¥E Application VB Wizard Bitivel Ackives
Wizard Marager Document DI Document Exe
Addin Data Project 115 Application
Py % :I

Khi tao mot project moi trong visual basic, ta co thé chon cac dang mau co san dé tao
mot project moi. Pé tao thanh phan COM ta c6 hai lya chon dang COM(.dll) hoac dang
COM(.exe) trong hop thoai New Project tuy theo ing dung cua chung ta.

Khi tao mdt du an moi dang ActiveX (.dll) hay ActiveX (.exe) Visual Basic s€ tu dong
thiét 1ap cac thudc tinh mic dinh cho u 4n d6. Ta c6 thé thay doi nhitng thudc tinh d6
dé chuong trinh thyc hién tdt hon. Sau day la cac thudc tinh co ban cia mét u an thanh
phan COM.

Project] - Project Properties ﬂ
General | Make | Compiles | Component | Debugging |
Project Type: Starbup CObjeck:
I{Mﬂna} _:J

Project Help

Context ID:
| I C
Froject Description
|
™ Unattended Execution Ui

| Apartment Theeaded =
¥ Upgrade Activex Conkrols & Thrend par OBtk
read per Chpeck

I_ Requere License Key = Thresd Paal m threads
IT Retevied InMemeny

Ok | Concel |  Heb
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+ StartupObject: Startup Object cho phép ta chi dinh li€u code c6 dugc thuc thi khi
thanh phan dugc load 1én hay khong. Pa 6 thi ta thiét 1ap thudc tinh nay la None, code
duoc thuc thi khi visual basic tao mot theé hién cua class.

+ Project Name: 13 tén ctia du 4n ma ta dang tao. Tén ndy ciing 14 ID ctia thanh phan
COM trong windows registry. Tén cua du an két hop vai tén cua class tao nén ProgID.

Client s& dung tén nay dé tao mot ddi tuong COM.

+ Threading Model (ActiveX .dll): Trong du an ActiveX (.dll), Thread Model cho phép
ta lga chon Single Threaded hodc Apartment Threaded. Gia tri mat dinh 1a Apartment
Threaded.

- Apartment Threaded vé hinh thirc thuc hién chirc ning multithreading gidng nhu
Windows 95, Windows 98, and

Windows NT. Pa phﬁn cac thanh phz‘in COM thyc hién vé6i Visual Basic déu thuc hién
vo1 Apartment Threaded.

- Single Threaded: khi lua chon dang nay thi moi client s€ chay trén mot thread duy
nhat, khi mot client géi mot yéu cau

tao thread dén, ma thread dang phuc vu cho mdt client khac thi client vira goi yéu cau
phai doi cho dén khi thread phuc vu

xong client kia mé&i dap tng 101 goi ctia minh. Véi dang nay thi loi diém 1a d& kiém soat
viéc tao thread, nhung nguoc lai kha nang phuc vu kém.

- Nhiing lo1 diém cua sy lua chon Apartment Threaded.
. Xir ly duoc van dé cé nhiéu yéu cau tao thread tir phia nhiéu client. Ty dong quan 1y
viéc cung cap thread phuc vu cho nhi€u client, nhung tai mdt thoi di€m chi c6 mot client

duoc phuc vu.

+ Threading Model (ActiveX .exe): Trong du an ActiveX Exe ta c6 nhiing lya chon cho
Threading Model nhu sau:

- Chi ¢6 mot thread phuc vu: Chi cho tit ca client ding chung mét thread

- Chi dinh mét con s6 cu thé thread ding chung, va sb thread nay dugc quan 1y dé phuc
vu cho nhi€u client theo phuong phép round-robin

- Moi yéu cAu tao phuc vu tur nhiéu client s& dugc dap ung béng cach tao cho mdi client
mot thread mai. Piéu nay gay kho khan cho viéc quan 1y cac doi tuwong do client tao ra.
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Cach dang ky, go bo dang ky COM(.dll) va COM(.exe) trong Windows

Sau khi bién dich mot dy &n COM thanh mot file dang dll hay dang exe ta phai dang ky
cac thanh phan COM nay dé c6 thé sur dung dugc c6 nhiéu cach dé dang ky sau day la
cach ti€u bicu dé dang ky:

+ Cdch ding ky COM DLL : Bé dang ky duoc thanh phdn COM (.dl1) ta thyc hién tuan
tur cac budc sau:

o Nhan vao nat start cia Windows
o Trén Start menu, click Run.

o Trong Rundialog box, ta gd vao nhu sau:

RegSwi32 |

P
\l) DiRegesterServer in C:\MyProject\Project]. dl succeeded.

Regsvr32.exe <DLLPath>\<DLL name>.dlIl
o Click vao niit OK. Néu ding ky thanh cong s& hién thi dialog théng béo sau

Cach g& bo dang ky ctia thanh phan COM (.dl1) ciing thuc hién cac bude nhu trén, nhung
trong hop thoai Runta gd vao nhu sau:

Regsvr32.exe /u <DLLPath>\<DLL name>.dll
+ CachdangkyCOM(.exe):

Cach dang ky hay g& dang ky cia COM Exe ciing thuc hién cac budc tuong tu nhu viéc
dang ky COM DII. Nhung trong hdp thoai Runta gd vao nhu sau

. <Puong dan cua file exe da bién dich>\<tén file Exe> /regserver trong truong hop
muon dang ky.

. <Puong dan cua file exe da bién dich>\<tén file Exe> /unregserver trong trudng hop
muodn gd bo dang ky.
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Cic Kién tric cia COM/DCOM:

Ung dung Client va ving dung COM chay trén ciing mdt may:

App Client e COM Object
[ —

Same Maching

Muc dich x4y dyung thanh phan d6i vi mo hinh nay 1a :
. Ung dung COM c6 thé duoc tai str dung cho nhiéu tng dung Client khac nhau.

. Lam cho chuong trinh dé& viét, dé kiém tra 15i, ning cdp ma khong anh huong dén
nhitng tng dung Client dang chay no.

Ung dung Client chay mét may, Ung dung COM chay mét may. Nhung hai may
nay cung mot mang local.

(. .I“r'l.: }-
: Ot

Ll ' 5 Carmpllar S coumpaited

Lodcal Network

Luc nay thanh phan COM dugc goi 1a DCOM. C6 3 cach dé giao tiép giita mg dung
Client va Ung dung COM:

o ActiveX (.exe)
o Dung MTS (Microsoft Transaction Server) dé trién khai ActiveX DLL tir xa

o RDS (Remote Data Access)
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Gioi thiéu vé ActiveX (.exe)

Ciing 1a mot ing dung COM nhung dugc xay dung cho phép chia sé mg dung cho nhiéu
ung dung Client & cac may khac nhau(trong cung mgt mang) str dung. ActiveX (.Exe)
chinh 1a hinh thirc dang DCOM.

Sau khi x4y dung va bién dich mot img dung COM dang ActiveX (.exe) dé nhitng Gmg
dung Client c6 thé lién két va st dung duogc ta phai chay tap tin Dcomcnfg.exe cua
Windows dé cau hinh cho tng dung COM nay.

? Gi6i thiéu Dcomenfg.exe dé cau hinh tmg dung COM (ActiveX Exe)

Trong giao dién chinh cia DCOM Config c6 3 tabs chinh sau day:

? Applications.
? Default Properties.
? Default Security.

+ Applications Tab:

(NE DEF 72 45EE 45 38 A0 FE DCADASOFD )
(IEADFES (3534 7584 976- 795300 SFEACD)
{31 ECAFO-52EC-4EDB-AEAD B 3F8TZX0FB 42}
(CDATDBO0-BDBA-414T-H364- 9908078 F 527
18958 05E6-F11E 464€ -BFE1-3E DOCEER9TI]
1BE1F 765553511018 7 26-00CD4FB 3264F}
[ACAAZE41-E S07-486F -S54 7-6F 11 27058 37 5)
[2CBCCEA0-EF 77-4450 A3F 8- 22350 ECISE 1F]
[ 2421 2F 7002942940948 CERA 3 271 BEk)
(AES4ETIE-550 0-4F TD-B0AR- 9258 14T Z0C4 }
[SSCaEEF - 1502-41 20 8751 00358255 555)
{51 399975 B E91 -4E 982050 9 BEB 158 35)
(537B0F43-CF3T-4E 73805101 352844 T0E B}
[SE2B5EF 763D E-4098-8 7D D OMBDANITEE)
[57E03F 34 264E 41 64.9824. D98 E S7EEFO2E)
{BCT95FBFCAD -4E 1 4-A06E -106E DBSF4B65}
(SDIFADBE-6387-4241 -8FDA-93781 a2CE 144}
[E31 60 3242238101 B-9E B5-00A A00GE A 305)

Bropesies. |

=1

Cancel |

Applications Tab hién thi nhitng ddi twong di ding ky vao trong khoa registry:
HKEY CLASSES ROOT\Appld\
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Mdi ddi tugng dugc hién thi trong Applications Tab, dat tinh cia mdi ing dung co thé
duoc hién thi bang cach chon doi tugng

va nhin vao nat “Properties...” hay nhin dtp vao ddi trong can xem.

+ Default Properties Tab:

Nhiing gia tri dugc hién thi trong Default Properties Tab c6 thé dugc tim thiy trong
registry cia Windows ¢ vi tri sau : HKEY LOCAL MACHINE\Software\Microsoft\
OLE

Tiéu d& dau tién trong Default Properties Tab 13 mot check box : "Enable Distributed
COM on this computer" khi check box nay dugc danh dau s€ cho phép tao doi tuong
DCOM. Nguoc lai khong tao dugce doi tugng DCOM.

Luu ¥: tit ca nhitng thiét 1ap c6 hiéu luc khi ta khai dong lai hé thong.

Thanh phan tha 2 cia Default Properties Tab 1a Default Distributed COM
Communication Properties thanh phan nay duoc chia lam 2 muc sau:

- Default Authentication Level (Packet Level) Muc nay c6 nhiéu gia tri chon nhu sau:
Name Description
None No authentication.

Connect Authentication occurs when a connection is made to the server. Connectionless
protocols do not use this.

Call The authentication occurs when a RPC call is accepted by the server.
Connectionless protocols do not use this.

Packet Authenticates the data on a per-packet basis. All data is authenticated.

Packet Integrity This authenticates that the data has come from the client, and checks
that the data has not been modified.

Packet Privacy In addition to the checks made by the other authentication techniques,
this encrypts the packet.

Default May vary depending upon operating system.

- Default Impersonation Level
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Name Description
Anonymous The client is anonymous. This setting is not currently supported by DCOM.

Identify The server can impersonate the client to check permissions in the ACL (Access
Control List) but cannot access system objects.

Impersonate The server can impersonate the client and access system objects on the
client's behalf.

Delegate In addition to the Impersonate level, this level can impersonate the client on
calls to other servers. This is not supported in the current release of DCOM.

+ Default Security Tab

C6 3 su lya chon ¢ Default Security tab. Nhitng gia tri cia tab nay dugc luu trit trong
Windows Registry tai vi tri: HKEY LOCAL MACHINE\Software\Microsoft\OLE

Céch cdu hinh Visual Basic DCOM ding Dcomenfg.exe
Viéc ciu hinh duge thuc hién theo nhirng budc sau:

o Run Dcomenfg.exe

o Tai Applications Tab chon tng dung DCOM can ciu hinh.
o Nhan dup vao tng dung DCOM vira chon.

0 Chon Security Tab

o Thuc hién nhitng thay d6i sau.

- CUSTOM ACCESS PERMISSIONS: Everyone -allow access System -allow access
Interactive -allow access

CUSTOM LAUNCH PERMISSIONS: Everyone -allow launch System -allow launch
Interactive -allow launch

- Chon Identity Tab, chon "The Interactive User."
- Nhan OK, nhdn OK moét 1an nita.

? Cachhiénthyc mot ungdungDCOM dang ActiveX(.exe) dung Visual Basic.
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? TaomotduanDCOMdangActiveX(.exe)
1. Mé& Visual Basic tao mdt du an dang ActiveX EXE

2. Sau khi tao xong du 4n, vao menu Project\Project Properties thiét 1ap nhu sau:

Project] - Project Properties
General | Make | Compde Component | Debugging |
(- Start Mode
" Sandslone

- Vi¢c ¢ Start Mode chon ActiveX Component s€é cho phép ta chay tng dung server
dudi moi trudong phat trien Visual Basic. Néu khong chon thi ung dung server s€ thoat
ra ngay khi ta chay no trong Visual Basic.

- Remote Sever danh ddu vao Remote Server Files s& lam cho Visual Basic tao ra
VBR(Visual Basic Registry) va TLB (Type Library) ngay khi ta xay dung xong tng

dung server.

- Cudi cung Version Compatibility chon Project Compatibility, sau nay ta s& doi sang
lya chon Project Compatibility.

3. Bién dich ting dung server

? Trude khi phan bd tmg dung, ta mo lai mg dung server, vao project properties ciia
ung dung server thiét 1ap lai Version Compatibility chon Binary Compatibility, tai text
box dung browser dan tdi tap tin .exe cia ng dung server. Save ung dung lai, bién dich

lai rng dung server.

? Trién khai Gmg dung server dé tng dung Client c6 thé giao tiép duoc.
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Dé trién khai Umg dung phin b6 vira tao ra ta phai su dung coéng cu
“PackageandDeploymentWizard” cua Visual

Basic Tools bang cach chon Start\Program\Microsoft Visual Basic 6.0\Microsoft Visual
Basic Tools. Tiép theo thuc hién tuan tu theo cac budce sau:

1. Dung Browser chon du an server madi vira tao, nhan vao nut Package
2. Chon Dependency File trong Package Type.

3. Nhén Next dé chuyén qua buéc tiép theo.

4. Nhan Next tiép.

5. Chon No khi duogc hoi vé hd trg Remote Automation

6. Nhan Next trén man hinh Included Files.

7. Nhan Next trén man hinh Cab Information.

8. Nhan Next trén Install Locations.

9. Nhén Finish.

? TaochuwongtrinhSetupchoClient.

1. Khéi dong chuong trinh Package and Deployment mét lan nira.
2. Nhén vao nat Package

3. Chon Standard Setup Package trong danh sach Package Type.
4. Chon mot folder ma n6 s€ dugc truy cap qua mang.

5. Trong man hinh Included Files, Bé danh dau khong chon du 4n server(.exe).
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verd Wiznsd - Included Files

coeer B
ﬂ::’-ﬁ:fﬂmm“ Fles ol ype [T I ~ | Cancel I
. T _’I=

wep | cacel | cpuk Hext > grish |

6. Nhan vao nit Add, Chon VBR & combo box file type, chon file .vbr

7. Nhin Next.

'E-Ir Package and Deplopment Wizard - Remote Servers

This package includes the fFollowing remote servers, Each of
these can be accessed via Remote Automation (RA) or

[Mame Source | Net Address | Connection | Protecl [Authenticatior

Projectl.VER |Fi\Temp Myser CeZioM {End usar must specify) 0 - Dafar

Heo | cancel | <gack [ Net> 1| Finish |

8. O man hinh Remote Servers, gd vao Net Address cia Server.
9. Nhan chon Next dén hét. Nhan Finish.
? Cai dat trén may chay ing dung DCOM va trén may chay tng dung Client.

+ Chay chuong trinh Setup.exe dugc tao bdi Package and Deployment Wizard cho ung
dung server trén may chay tmg dung COM
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+ Chay chuong trinh Setup.exe exe dugc tao boi Package and Deployment Wizard cho
ung dung Client trén may chay tng dung Client.

Dung MTS dé trién khai ActiveX DLL tir xa

Dbi voi Windows NT thi MTS duoc tach riéng ra thanh mot ing dung riéng biét. Mudn
stt dung MTS thi phai cai dit Option Pack 4 cho Windows NT. Con dbi v6i Windows
2000 thi MTS dugc tich hop vao IIS 5.0, dua COM va MTS tich hop lai trong COM+
Applications.

? Gioi thieu MTS (Microsoft Transaction Server)

MTS 12 mét dich vu trén Windows giéng nhu cac dich vu khac nhu IIS File hay Print
, o nghia 13 ta c6 thé chay (start) hodc ngung chay (stop) chung khi cin va MTS chay
background dé phuc vu cho cac ung dung can dén né

Trong Windows NT 4.0, MTS duoc coi nhu 13 mot phan phu (add-on), dugc cai théng
qua NT4 Option Pack. Con trong Windows 2000 n6 trd thanh mot phan mac dinh cua
chinh h¢ diéu hanh.

Ngoai chtrc ning chinh 14 quan 1y giao dich, MTS con quan 1y nhiéu thir khac “MTS
quan ly cach ma ting dung st dung cac thanh phan” hay néi cach khac 1a MTS quan ly
cac thanh phan gitp cho cac ung dung stir dung cac thanh phan dé dugc hiéu qua hon.

Céc budc thong thudng dé stir dung mot thanh phan:

1. Tao mot instance cua thanh phﬁn.

2. Khoi dong gia tri ctia cac thude tinh cta thanh phan.

3. Sir dung thanh phan.

4. Giai phong thanh phan ra khoi bo nhé.

Thong thudng, viéc khéi tao va giai phong thanh phan nam & dau va & cudi mot tha tuc
hay chuong trinh. Néu str dung tot hon thi khéi tao thanh phan ngay khi can dén va giai
phong sau khi chac chan khong con can dung dén thanh phan d6 nita. Tuy nhién trong
khoang thoi gian st dung thanh phan dé thuong cé rat nhi€u thao tac khong su dung
thanh phan hoac khong co6 thao tac nao sir dung dén thanh phan, nhung van phai gitr
thanh phan dé trong bd nhé cho dugce st dung sau & céc thao tac khac ma khong thé giai

phong thanh phan vi khi giai phong thi cac trang thai bén trong cua thanh phan ciing bi
x06a di. Diéu do tao nén mot su 1ang phi rat 16n tai nguyén cua hé thong.
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MTS g1a1 quyét van dé trén bang cach: khi mot tng dung cin mot thanh phan thi MTS
s& cung cap 1 instance ciia thanh phan d6 cho tmg dung. Néu mot ing dung thir 2 mubn
st dung thanh phan d6, trong khi tng dung 1 khong thuc su sir dung né (tuy nhién tng
dung thir 1 van chua giai phong thanh phan) thi MTS sé& dua instance ma tng dung tht 1
dang giir cho ing dung thtr 2 str dung. Néu ung dung thtr 1 dot nhién muon st dung ti€p
thanh phan thi MTS s& tim trong céc instance cua thanh phan dé c6 instance nao khong
thuc su dugc st dung bdi ing dung khéac khong. Néu c6 thi MTS s€ dua instance d6 cho
ung dung 1 sir dung. Néu tat ca cac instance cta thanh phan dé déu dang dugc sir dung
thi MTS s€ tao mot instance méi va giao nd cho tng dung thir 1 st dung.

Quan Iy giao dich trong MTS: MTS cung cip mdi trudng giao dich cho cac thanh phan.
Céc thanh phan trong cuing mgt moéi trudong s& thuc hién mot giao dich, c6 nghia 1a néu
toan bg cac thanh phan trong moi truong cung thuc thi thanh cong nhi¢m vu

ctia minh thi giao dich coi nhu 1 thanh c6ng. Néu mot trong cac thanh phan vi 1y do nao
do6 khong thé thyc thi nhiém vy cua minh thi toan bd cac cong viéc cua cac thanh phan
khac s€ bi huy bd va hé thong s€ tro lai trang thai ban dau, trang thai trudce

khi giao dich dugc thuc hién.

? Cdc bude dé trién khai mét thanh phan tir xa trong Windows 2000 diing MTS:

? Cdc bude thwc hién trén mdy chay thanh phan COM DLL muén trién khai tir xa.

1. Tao mot thanh phﬁn COM dang ActiveX DLL

2. Nhan Start \ Settings \ Control Panel

3. Trong ctra s6 Control Panel mé folder Administrative Tools

4. M6 Component Services

5. Trong console tree ciia Component Services, Nhan dup vao Computers

6. Nhan dtp vao My Computers, nhan dap vao COM+ Applications

7. Nhén phai chudt vao COM+ Applications, tré tGi New roi nhan vao Application.
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TestCome

O L I

| | *
i () Dvisbused Trassaction Coosdinator
- E vl Viowm [Lioca]
Seracet [Loc]

.

Components Rokes

| i
w0 D IBS 00 || 2 2 B 0] 4 vw | i Golfc 2

8. Xuét hién hop thoai COM Application Install Wizard, nhan Next.

Welooma to the COM Apphcstion Dnstsll Wiesed

Welcome to the COM Application
Install Wizand

Thiz wazad vall Femls pow 1o islsll of craste v Spobcsbions.

Cancel

|
WV o 1

9. Tai day s€ co hai lya chon. Chon CreateanemtyApplication
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- Install pre-built application(s) Néu mudn xay dung lai img dung ma ta d tao trude do.

- CreateanemtyApplication : Néu tao mot tng dung tréng rdi import thanh phan COM
(.dll) vao.

wolsome o the COM Apphcatson Install Wirasd il
Inztall or Create a Hew Application “.ﬂ
Flease choose whether you weard bo mslall & pre-ball spplcation o cresle an ) -lj
eenply sl aiaon .

Q’ﬁ finatsll pretuall sppic.shoriz]

Jﬁ % | Cooninan i

‘wWelcome to the COM Application Install Wizard = ﬂ

Set Application |dentity ‘
Flease specily the spphcabion identty. 3

- Acoount
The apphcation identity will be st to the following sccount. Components in the
apphcation sl run under thiz account. |F wou are creating more than one application,
thitz settireg will be apphed to each applcation
= |nteractive user - the curent logged on user
" This user:

User I Hrowse. . |

Password: I

Confirm password I

< Back Newt > Cancel |

10. GO vao vao mot cai tén nao d6 cho trng dung vira tao, nhan vao Next
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Welcome to the COM Application Install Wizard

Create Empty Application
Fleaze spacily the narre of the new apphcation,

e
&

Enter a narme for the new appbcation:
[Empml

- Artivation type

" Library apphcation
Components will be activated in the creston's process.
* Senoer i

apphcation ; :
Componants will be activated in 3 dedicated seivel process.

< Back Nest > Cancel |

11. Tiép theo xuét hién hop thoai co6 hai Iya chon, ta lya chon gid tri default ctia no.
Nhan tiép vao Next.

12. Nhan Finish.
13. Nhén dtp vao tmg dung Examplel vira tao. nhan dup vao Components
14. Nhan phai chudt vao Components, tro téi New, nhan vao Component.

Welcoms o the COM Component Install Wieasd }J

Inztall naw componentz "
Flaase specily Hhe Hlefs] that contan the components you wand [0 nstal ;;

Chck Add 1o chooss the flelz] al contain e components Wou want bo ingtall

[
CATemphTedt19 104 componarts, epalib
TN
Coemporwnts found
[Componers | Puoperes | Inisdtaces | |7 Detall
Tezitingl 910 CoM+ tourd

¢ Back Hedt » Cancel |

15. Nhin vao Next, Hop thoai Import or Install a Component xuét hién, chon Install new
Component(s).
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16. Dan dén chd luu trit file .dll, nhdn nit Open
17. Nhéin vao nut Next. Rdi nhan vao Finish dé két thic.

Dé cho phép tmg dung Client truy cap vao thanh phan chay dudi MTS, ta phai dang ky
vao Registry cua may Client d€ bdo véi n6 rang thanh phan tur xa.

Dé Client nhan ra thanh phan MTS phén phat tir xa, ta lam nhu sau:

1. Nhan phai chudt vao Examplel vira tao. Nhan vao Export. ..

- @- Carmporent Semnoes
= _I‘!:_mpl.tus
= ﬂ. My Computes
=[] COM+ Applcations
+ COM+ QT Do Lottt Qe Listarm
+ O+ L iy

m.; | Egot.________ |
. _'g Shart

P T
IS Lt Dot

Sydem

e Propaitiss
#H-_J Cen Haln

1 Bsl

[

2. Dung nut Browse dé chon mot thu muc réng dé export goi. Cho vao tén tap tin, nhan
Save.

3. Nhéan Next. Sau mot lac, hién thi ra mot hop thoai thong bao sau:

' choome 1o the COM Spplication Eapod Wisad " =]

Thank you for using the COM
Application Export Wizard

The aggdkeation has by susoesthully axperted

4. Nhén vao Finish dé hoan tat.

? Cac budc thuc hiéntrénmaychayungdungClient.
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1. Chép thu muc ma ta vira Export dugc ¢ trén vao may Client
2. Chay tap tin .MSI trong thu muc nay dé dang ky vao may Client.

Mudn g& bo dang ky nay ra khoi may Client ta c6 thé vao Control Panel\Add/Remove
Programs dé g& bo ra.

c. Dung RDS (Remote Data Access): K§ thuat nay khong nén sir dung ddi v6i mé hinh
nay vi toc d¢ cham, k¥ thuat nay dugc dung cho trudong hop may chay tng dung va may

chay ting dung COM khéng cung mang. Ky thuat nay s€ duoc gidi thi€u sau.

Kétluan:Tém lai dbi véi mé hinh kién triic may chay tng dung Client va may chay tng
dung COM cung mdt mang local thi

ta chon giai phap “DungMTS(MicrosoftTransactionServer)
détriénkhaiActiveXDLLtirxa”.

Uu diém cua giai phap nay sau:

0 So v4i dang ActiveX (.exe) thi dang nay quan 1y cac thé hién thanh phan va quan ly
giao dich tot hon nhi€u nho

su hd tro cia MTS.

o V& van dé quan 1y security thi dang nay ciing hd trg tot hon so véi ActiveX (.exe).

0 Con so vo1 RDS thi ky thudt nay s€ lam cho Umg dung chay nhanh hon. Vi k¥ thuat
RDS duoc dung hd trg cho viéce truy cap tir xa d6i v6i nhitng méay khong cting mang.
Ngoai ra k¥ thuat nay con hd tro cho nhiing tmg dung WEB.

Khuyét diém:

oMay chay tng dung COM cua giai phap nay chi co thé chay trén hé diéu hanh
Windows NT, hoac Windows 2000.

Con giai phap dung ActiveX(.exe) va gidi phap dung RDS, may chay ting dung COM
co thé chay trén nén

Windows 98, Windows NT, Windows 2000.

oSo voi ung dung dung gidi phap dung ActiveX(.exe) thi ing dung dung gidi phap nay
s€ chay cham hon vi ¢6 két hop véi MTS.
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May chay ung dung Client va may chay ing dung COM khac may, 2 may
nay khong cung mang.

Ll gér s ooamad ér Sy oLt

Intermat Hobeork

Pé hién thyc viéc giao tiép gitta tng dung Client va tng dung COM ddi v6i mé hinh
nay thi phai dung RDS(Remote

Data Access).
? Gidi thiéu vé RDS:

RDS 14 mot mo hinh 1ap trinh cho phép tmg dung Client c6 thé tao mot thé hién cua
mot ung dung COM dit tir xa thong qua mang Internet bang cac giao thirc http, https.
RDS hd trg manh cho nhiing ing dung Web, cho phép nhiing tmg dung Web viét
nhing doan Script thao tac dit liéu trén Server va lay dif liéu vé thong qua thanh phan
RDSServer.DataFactory, RDS.DataControl.

luu ¥: dé dimg RDS dé truy cip DCOM dudi day thi ta phdi ding MTS trién khai thanh
phan COM do thi ta moi co thé dung Set object = DataSpace . CreateObject(" Progld
" " Myserver ") Con néu dung trong dang COM thi phai khai bao voi hinh thirc In-
process.

Protocol | Syntax

HTTP Set object = DataSpace.CreateObject(" Progld", "http://awebsrvr')

HTTPS Set object = DataSpace.CreateObject(" Progld", ""https://awebsrvr')
DCOM Set object = DataSpace.CreateObject(" Progld", " computername"")

In-process | Set object = DataSpace.CreateObject(" Progld", ")

Vi RDS cho phép tmg dung Client ¢ thé thao tac dir liéu thong qua mang Internet
nén van dé bao mat duong truyén l1a van dé quan trong dé tranh viéc that lac dir 1iéu
hay viéc danh cap dir li€u thi nguoi lay dugc nhitng dir liéu nay ciing khong thé xem
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http://awebsrvr/
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nhitng dit liéu nay duogc. Vi vy RDS c¢6 hd tro viée tao doi tuong qua mang Internet
dung giao thirc https. Giao thirc nay duogc st dung voi cong ngh¢ bao mat duong truyén
SSL(Secure Sockets Layer).

? Gioi thiéu SSL(Secure Socket Layer)

Trén Web, SSL 1a giao thire thong dung cho viée giao tiép c6 ma hoa giira browser va
server. Su két hop gilra mdt gidi thudt ma/giai ma, mt ham gian lugce thong diép va mot
cach dinh danh dugc goi 1a mot bo mat ma(cipher suite). SSL ¢6 thé ho trg nhi€u bd mat
ma.

Pé str dung SSL, Web Server can phai c¢6 bang chimg nhan(Certificate) do mot nha cung
cap ching nhan (CA — Certificate Authority) nhu Verisign cap. Ngoai ra con c6 thé sir
dung bang chirng nhan do Certificate Server cia Windows NT Server hay ctia Windows
2000 server cap (ciing giéng nhu cia CA nhung khong c6 gia tri quc té).

+ MotquatrinhSSL :

Muyc dich cia mdt qué trinh SSL 1a dinh danh server( hoac c6 thé dinh danh client) va
cudi cung c6 dugc mot khoa session cho viéc giao tiép gitra client va server trong mot
phién lam vi¢c (session).

+ Cac budc ciia mot qua trinh SSL:

1. Client m¢ mot cau ndi dén server va goi thong diép “ClientHello”. Thong diép con
kém theo mdt s6 thong tin nhu version cua SSL, cdc bd mat ma va gidi thuat nén dir li¢u
ma client ho tro.

2. Server tra 1oi bang thong diép “Server Hello”. Thong diép kém theo thong tin vé bo
mat ma va giai thuat nén ma server chon cung véi mdt SessionlD tuong tng cua Client.
Néu cac bd ma duoc hd tro boi client va server khong hop nhau thi server s& goi mot
thong bao “handshake failure” va chim dtc session.

3. Server goi “bang chimg nhan” ctia n6 dé dinh danh né ddi véi Client.

4. Server yéu cau “bang chimg nhan” cia client. Piéu nay khong bt budc va it khi xay
ra.

5. Néu client c6 “bang chimg nhan” thi n6 s& goi cho server. Néu khong, nd s& goi mot
thong bao khong c6 bang.

6. Client goi thong diép “trao doi khoa” cing voi mot bao dién tir chira khoa session

do client tao ngau nhién va duoc ma hoa bang khoa public cua server dugc lay tir bang
chung nhén cua server.
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7. Ca Client va Server cung goi thong bao “ChangeCipherSpec” dé xac nhan ca hai da
san sang giao tiép.

8. Ca hai cung goi thong bao “chim dit” phan thi tuc va bat dau giao tiép c6 bao mat
bang khoa session & trén. Ngoai ra thong di¢p cudi cung nay con cé chira hash cua toan
bo qua trinh lam thua tuc trén dé€ ca hai cung ki€ém tra xem qua trinh c6 bi truc trac gi
khong.

? CauhinhRDStrongWindows2000(MdychayimgdungCOM)
C6 hai sy c4u hinh lién quan dén Remote Data Access: RDS security va IIS security.
+ RDS security:

Dé ing dung Client c6 thé dung RDS dé giao tiép véi tmg dung COM thi trén thu muc
ao(wwwroot do1 vl windows 2000) cua may chay ung dung COM phai ¢6 thu muc
MSADC, trong do6 c6 tap tin msadcs.dll.

Ngoai ra can phai khai bao bang tay trong registry ctia may chay tng dung COM (m&
ra bang cach chay tap tin regedit.exe) Progld cua ing dung COM (tén du an.tén nhiing
class) tai vi tri sau:

\HKEY LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\W3SVC\
Parameters\ADCLaunch\

=] WasvC
[+-{7] ASP
(23 Erum
=] Parameters
=-{L] ADCLaunch
A AdvancedD ataF actoip
‘1 piiRDS.clsRDS
] priTest.clsTest
{1 RDSSeiver.DataF actomy

A0S TestObj.Class

(7] Script Map
{] Witual Roots
(] Performance

(L1 Security

+ 1S security: Dé thiét lap IIS security thyc hi¢n lan lugc cac budce sau:

1. M¢& Control Panel, m& Administrative Tools. m& InternetServicesManager.
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2. Nhan dap 1én Default Web Site.

3. Nhan phai chudt trén thu muc 40 MSADC, nhan Properties.

4. Trén Directory Securitytab, chd IPAddressandDomainNameRestrictions, nhan Edit.
- Néu mudn tat ca cac Client c6 thé giao tiép voi tmg dung chon GrantedAccess.

- Néu mubn chi cho phép mét sb Client nao d6 c6 thé truy cap dén tmg dung, chon Client
101 Add vao danh séach.

? Ngoai ra ta c6 thé diung RDS dé truy cip dén nhitng tng dung COM duoc khai trién tir

xa ding MTS théng qua Internet. Duing RDS dé truy cap nhitng tng dung DCOM dang
ActiveX EXE.
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Chwong 3: Lap trinh phén tan d6i twong véi
RMI

RMI va lap trinh phén tan d6i twong

Thong thuong ma Iénh cua mot chu:(mg trinh khi thyc thi dugc tép trung trén cung mot
may, day la cach lap trinh truyen thong. Sy phat trién nhu vii bio cia mang may tinh
dac biét la mang Internet toan cau, da khién cic chuwong trinh truyen thong nay khong
con dap umg duoc yéu cau nira. Cac chuong trinh bay gid yéu cau phai c6 su hop tac
xu ly, tic 1a ma 1€nh cia n6 da khong tap trung trén mot may ma dugc phan tan trén
nhiéu may. Khi mot img dung c6 mi lénh thyc thi duoc phéan tan trén nhiéu may thi
chuong trinh d6 dugc goi 1a churong trinh phén tan va viéce lap trinh dé tao ra cac chuong
trinh nay duoc goi 14 1ap trinh phan tan. Co rat nhiéu cong nghé lap trinh phéan tan nhu:
DCOM, CORBA, RMI, EJB.. trong d6 RMI 1a cong nghé thuan Java va dé 1ap trinh
nhat.

Thong thuong néu cac dbi twong dwoc tap trung trén ciing mot may thi ban c6 thé tridu
goi cac phuong thirc ctia n6 bang cach giru cho né mot thong bao, cau hoi dit ra 1a 1am
thé nao dé co thé triéu goi cac phuong thirc ctia mot ddi twong ndm trén mot may khac.
day chinh 1a ndi dung cua lap trinh phan tdin ma 1€énh RMI (Remote Method Invoke —
tam dich 1a triéu goi phuong thirc tir xa). RMI 1a cach thirc giao tiép giita cac ddi tuong
Java c6 mi 1énh cai dit (bao gdm ca phuong thirc va thudc tinh) nam trén cic may khéc
nhau c6 thé triéu goi 1an nhau.

Hinh sau mé hinh triéu goi dbi twong phan tan. Trén may A cac d6i tuong Al, A2
go1 cac phuong thirc cua nhau dugc goi 1a triéu goi phuong thirc cuc bd (local method
invoke) day 1a cach 1ap trinh huéng ddi twong truyén théng van sir dung, twong tir cac
dbi twong B1, B2, B3 1a cac dbi tuong cuc bd.

Tuy nhién cac d6i tuong Java co thé triéu goi phuong thirc ctia mot ddi twong nam trén
mot may khac dua vao giao thuc triéu goi tr xa RMI. Trong mé hinh dudi day thi 161
triéu goi phuong thire ctia d6i tuong B2 ( nam trén may B) tir ddi tuong Al ( nam trén
may A) la 161 goi phuong thuc tir xa.
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Mav A G /'@

Goi phuong thirc tir xa va cic vin dé phat sinh

Viéc tridu goi mot phuong thic tir xa thoat nhin c6 vé don gian nhung thuc té lai phtic
tap hon triéu goi phuong thirc cuc bd. Cac ddi tugng trén hai may khac nhau hoat dong
trén hai tién trinh khac nhau (c6 hai khong gian dia chi khac nhau) nén viéc tham chiéu
bién dia chi d6i tuong 1a khac nhau. Vi du khi ban truyén mdt ddi tuong cho mot phuong
thirc triéu goi tur xa thi thuc sy ban truyén mdt tham chiéu doi tuong dén phuong thuc
tor xa, tuy nhién vung nhd thuc su cua ddi twong lai nam trén mot may khac. Lo1 goi
phuong thirc cuc bo luon tra vé két qua thong qua ngin xép trong khi 10i g0’1 phuong
thire tir xa két qua tra vé phai thong qua két ndi mang chinh vi vy céc su cb vé truyén
thor}g lgon c6 thé sdy ra, nhu vy viéc bat va kiém soat 16i trong cac ing dung phan tan
la rat dat.

Vai tro cua cac 16p trung gian

Déi v6i 161 goi phuong thire cuc bd, cac tham sb truyén vao phuong thirc ciing nhu két
qua tra vé€ tu phuong thirc dugc thuc hién thong qua ngan xép (stack) trong khi 161 goi
phuong thire tir xa phai dugc dong gbi va chuyén qua mang.

Dé don gian va trong sudt d6i véi ngudi 1ap trinh d6i twong Java trén hai may khac nhau
khong triéu goi phuong thirc ctia nhau mét cach truc tiép ma thong qua 16p trung gian.
L&p trung gian ton tai & ca hai phia: phia may khach (noi goi phuong thirc ctia ddi tuong
& xa) va may chu (noi ddi twong thuc su duoc cai dit). Phia may khac 16p trung gian
né}y duoc goi 1a stub (I6p moc), phia may chu 16p trung gian dugc goi 1a skeletion (16p
noi).
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Ta c6 thé hinh dung 16p trung gian stub va skel 1a hai nguoi trung gian giup cac doi
tuong ¢ xa co6 the giao dich dugc vdi nhau.

My A @ My C
g

21 stub
1 skel

May B

Bl _skel

Trong hinh trén ban c¢6 ddi tugng C1 dugc cai dit trén may C. trinh bién dich Java giup
ta tao ra hai 16p trung gian C1_stub va C1_skel. Lép C1_stub dugc mang vé may A. Khi
Al trén may A triéu goi phuong thirc cia ddi tugng C1 nd s& chuyén 1i goi phuong
thirc cho 16p trung glan Cl1_stub. Lép trung gian C1_stub c6 trach nhiém dong g0i1 céc
tham sb chuyén tham s6 qua mang dén phuong thirc duoc triéu g01 ctia dbi twong C1.

Trén may C 16p trung gian C1_Skel ¢6 nhiém vu nhan cac tham s6 va chuyén vao ving
dia chi thich hO’p sau d6 goi phuong thic twong tng. Két qua tra vé (neu c6) cua phuong
thizc do C1 tra vé s& dugc 10p C1_Skel dong goi va chuyen nguoc vé cho trinh khéch.

Trén méy khach 16p trung gian C1_Stub chuyén giao két qua cudi cing lai cho Al. Bang
co ché nay Al ludn nghi rang d6i tugng C1 dang ton tai ngay trén ciing may véi né nhu
cac doi twong cuc bo khac. Hon nita nho ¢6 16p trung gian C1_Stub ma khi két ndi mang
gip su cd thi 16p trung gian stub s& ludn biét cach thong bao 16i dén ddi twong Al.

Thuc té 1am cach nao A1 tham chiéu dugce dén C1, mot khi khong co dbi tuong C1 duoc
cai dat trén may A? C1_Stub trén may A chi thuc hién viéc chuyén tham sd, nhan két
qua tra vé& néu c6 va thuc hién cac giao thirc mang, n6 khong phai 1a hinh anh cua C1. Dé
lam duoc diéu nay dbi twong C1 can cung cap mot giao dién twong ung voi cac phuong
thirc ma cac 601 tugng trén may khac c6 thé tridu goi. Chung ta tiép tuc 1am sang to diéu
nay khi néi vé giao dién tir xa.
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Cai dat doi twong phan tan

Giao dién tir xa

Khi ban mudn tao ra mot su vat tir xa thi ban che mat na cai dit nén béng cach truyén
qua mdt giao dién. Vay khi khach thu dyoc mot tham chiéu dén doi tugng tir xa thi thuc
chat d6 1a mot giao dién.

Khi tao ra mot giao dién tlr xa, thi ban phai tuan theo cac huéng dan sau:

1. Giao dién tir xa phai la mot giao dién public, tirc 1a khi tao ra mét giao dién tir
xa ta phai thém tur khoa public vao trude dinh nghia giao dién. Bang khong, khi
ban tham chiéu dén doi tuong tir xa ban s€ thu dugc mdt ngoai 1¢

2. Giao dién tur xa phai la giao dién duogc ké thura tir giao dién Remote

3. Modi phuong phap trong giao di¢n tir xa phai khai bdo RemoteException trong
ménh dé throws bén bat clr ngoai 1€ nao khac, tirc 1a tat ca cac phuong thirc
trong giao di¢n tur xa d€u phai ném ra ngoai 1¢ RemoteException

4. Neéu tham s6 truyén cho phuong thirc hodc gia tri nhan vé tu thirc triéu goi tur xa
1a mot do1 tuong thi do1 tugng do6 phai trién khai giao dién Remote hodc giao
dién Serializable

Thong thuong ban thudng thiy mot giao dién tir xa ¢ cau triic nhur sau:
import java.rmi.*;

public interface Remotelnterface extends Remote {

[public] ReturnDataType methodl([DataType argl,][ DataType arg2,...] ) throws
RemoteException;

[public] ReturnDataType method2() throws RemoteException;

}

Vidu 1-1: Sau day 1a mot giao di¢n tir xa don gian cua ing dung HelloRMI
HelloRMI.java

import java.rmi.*;

public interface HelloRMI extends Remote {
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public String sayHello() throws RemoteException;

}

Nhin vao giao dién nay ta thiy no giéng bat ky giao dién nao khac ngoai trir né dugc mo
rong tir giao dién Remote va tit ca cac phuong thic trong giao dién ndy déu phai nem
ra ngoai 16 RemoteException, ban hdy nhé rang tit ca cac phuong thirc duge khai bao
trong giao dién sé& ty dong 1a public, thé nén trong giao dién trén ban c6 thé bo tir khoa
public khi khai bao phuong thirc sayHello.

Ban tién hanh bién dich javac HelloRMI.java ban s& thu dugc t¢p tin HelloRMI.class
Trién khai giao dién tir xa

Sau khi ban tao ra giao dién tur xa, cong vi¢c tiép theo ma ban can phai lam la trién khai
tat ca cac phuong thirc trong giao di¢n tur xa.

Vi du 1-2: Sau day la cai dat ctua giao dién tir xa HelloRMI
HelloRMIImpl.java

import java.rmi.*;

public class HelloRMIImpl implements HelloRMI {
public String sayHello() throws RemoteException

{

return "Hello RMI";

b

}

Vén dé dit ra 1a lam thé nao dé cai dat d6i twong HelloRMI 1én mot may (mdy 2) va
goi phuong thuce sayHello() cia HelloRMI tir may khac (may 1)? Nhu da néu ¢ trén
ta khong goi dugc phuong thirc sayHello ctia HelloRMI mot cach tryc tiép ma can co
thém hai 16p trung gian 1a HelloRMIImpl Stub va HelloRMIImpl Skel. Dua vao 16p
HelloRMIImpl.class, trinh bién dich rmic.exe ctia Java s€ gitip ta tao ra hai 16p trung
gian Stub va Skel. Ban mé cira s6 DOS — Prompt va gd vao dong 1énh

Rmic HelloRMIImpl.class
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Két qua ban s& thu duoc hai tép HelloRMIImpl_Stub.class va HelloRMIImpl Skel.class

Cai dit, ding ki d6i twong tir xa

Budc tiép theo sau khi ban cai dat giao dién tir xa 1a cong viéc ding ky nd véi trinh

rmiregistry theo mau sau:

Vi du 1-4: Vi du sau 1a chuong trinh dang ky va cai dat déi tuong HelloRMIImpl véi

trinh chu rmiregistry.

Setup.java

import java.rmi.server.*;

import java.rmi.*;

import java.net.*;

public class Setup {

public static void main(String[] args) {
// tao ra mot thé hién cua ddi tuong tur xa
HelloRMI h=new HelloRMIImpl();

try {

// Khai bao d6i twong c6 kha ning triéu goi tir xa
UnicastRemoteObject.exportObject(h);
// dang ky nd vai trinh rmiregistry

Naming.bind("//localhost/hello”, h);

// ¢6 thé thay phuong thirc bind béi phuong thire rebind nhu sau:

// Naming.rebind("//localhost/hello”, h);

}

catch (MalformedURLException ex) {
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}

catch (AlreadyBoundException ex) {

b
catch (RemoteException ex) {
}
b
}

Cong viéc dau tién ban phai lam khi cai dat dbi tuong tur xa la tao ra mot thé hién cua
doi tuong tur xa.

HelloRMI h=new HelloRMIImpl(); ban c6 thé thay bang dong 1énh
HelloRMIImpl h=new HelloRMIImpl();

Tiép theo ban g01 phuong thire tinh exportObJect cua lop UmcastRemoteObJ ect dé may
40 java biét ddi twong h (HelloRMI) 1a dbi twong c6 kha ning truy xudt tir xa.

UnicastRemoteObject.exportObject(h);

Luu y dé sit dung duoc 16p UnicastRemoteObject ban phai khai bao import
java.rmi.server.*; ¢ dau chuong trinh

Budc cubi cung 13 ban dit cho dbi trong h mot cai tén goi nhé va ding ky tén nay véi
bo dang ky rmiregistry. Phuong thirc tinh cua 16p Naming s€ thuc hién di€u nay

Naming.bind("[rmi:]//hostname[:port]/name”, h);

Phuong thirc bind ¢6 hai tham s6: tham s6 thir nhat 1a mot chudi dinh vi URL, d6i s6 thir
hai 1a ban than do1 tugng can dang ky

Chudi dinh vi URL c¢6 dinh dang nhu sau:
[rmi:]//hostname][:port]/name

Trong do:
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« mri 12 tén giao thirc,d4y 1 phan tuy chon, mic dinh giao thirc 14 rmi nén ban c6
thé b6 qua.

« Hostname 1 tén ctia may cha hodc dia chi IP cia may chu noi d6i twong phan
tan dang ton tai.

« Port 12 s6 hiéu cong ctia chuong trinh rmiregistry, ddy 1a tham sé tuy chon, néu
b6 qua tham s6 nay thi cong mic dinh 13 1009

« Name I3 tén goi nhd ctia dbi twong phan tan

Phuong thire bind s& di vao vong 1ap vo han chd két ndi tir may kach.

Céac chuong trinh phia may khach s& dya vao chudi dinh vi URL ma ta déing ky véi trinh
rmiregistry dé truy tim tham chiéu dén do6i can dung.

Ban c6 thé khoi dong bo dang ky rmiregistry nay ¢ dau? Ban mé cira s6 DOS-Prompt
va cho chay chuong trinh rmiregistry nay tir dong 1énh nhu sau:
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Chuyén tham so trong cac 10 goi tir xa

Chuyén tham so theo tham tri va tham bién.

Déi voi Java,trén may cuc bo hau hét bién kiéu ddi tuong déu truyén theo tham chiéu
trong cac 101 goi ham .Nghia 1a mot kkhi bién doi tuong duogc truyén vao phuong thic
néu bén trong phuong thirc thay doi gia tri cia d6i twong thi khi 10i goi phuong thirc

cham dut gia trj cia ddi tugng cling thay doi theo.

Vidu:

Class Number{
Public int value=0;
Public Number(int v){
Value=v;

}

b

Public class Program{

Public static void main(String[] args){
Number num=new Number(12);
Dolncrease(num);
System.out.Println(num.value);

b

Public static void doIncrease(Number n){

n.value++;

}
b
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& vi du trén ta tao ra doi twong Number luu mot gia tri nguyén Integer.Phuong thirc
dolncrease() tiép nhan tham sé Num c6 kiéu ddi tugng 1a Nuamber gia tri khoi dau 1a
12 .Bén trong phuong thirc doIncrease() bién ddi twong duoc ting gia tri 1én 1.Két qua
khi 161 goi phuong thirc cham dut dbi twong Num duogc ting tri 1én 13.

Tuy nhién cac kiéu dit licu nguyén t6 nhu int ,float .double,char ,byte,long...lai duoc
truyén theo tri.Gia tri tham s6 ma ham hay phwong thirc xir 1y chi 12 ban sao cua
bién truyén tir ngoai vao .Vi du sau s& cho két qua 1a 12 sau khi goi phuong thirc
dolIncrease().

Public class Program{

Public static void main(String[] args){
Int Num=12;

doIncrease(Num);
System.out.println(Num);

b

Public static void dolIncrease(int n){
n++;

b

}

Tom lai trong Java ddi tugng dugc truyén theo tham chiéu con céc kiéu dir liéu don gian
nhu int ,char...dugc truyén theo tham tri .Thé con truyén tham sé qua mang theo co ché
RMI thi sao?Thuc su truyén tham sb cho cac 11 goi phuong thirc tir xa trong RMI ¢
hol khac v6i nguyén tic truyén tham sé thong thuong .Ban hdy nhé lai hai nguyén tic
sau:

*T4t ca cac kiéu dit liéu don gian nhu int ,char ...déu duoc truyén theo tham tri .
*Tét ca cac dir liéu kiéu d6i twong mudn truyén qua mang déu budc phal cai dit mot
trong hai giao tieép Remote hoac Serializable.Cac doi tuong cai dat giao ti€ép Remote sé

duoc truyén theo tham chiéu con cic dbi twong cai dat giao tiép Serializable s& duoc
truyen theo tham tri.
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Chuyén dbi twong dén trinh chii theo tham tri.

Hau nhu cac kiéu dit liéu ddi twong co ban nhu String ,date,time. . .trong Java déu cai dat
giao tiép Serializable cho Ién cliing dugc truyén cho cac 161 goi ham hay phuong thuc &
xa theo tri.

Véi co ché truyén tham sb d6i tuong theo tri,khi ban goi mot phlrong thire ctia d6i tuong
& xa,néu trong 151 goi phuorng thire nay c¢6 yéu cau tham s 1a kiéu d6i twong,ddi tuong
s€ dugc dong goi va chuyen toan bo dén may chu .Tai may cha dbi twong s& duoc bung
ra lai trang thai ban diu va dwa vao st dung.Qua trinh dong goi trén may khach dé
chuyén dI duoc thyc hién boi 16p trung gian_Stub,nguoc lai qué trinh mo goi dit lidu dé
khol phuc tham sb dién ra trén may chi duoc thuc hién boi 16p trung gian _Skel. Qui
trinh chuyén tham s va sit liéu qua lai gitta hai 16p trung gian _Stub va _Skel trong
thuat ngtr lap trinh phan tan goi 1a mashaling data.

XAy dung chwong trinh chuyén tham sb ddi twong qua mang.

Duéi day 1a mot chuong trinh vi du cho thdy cach chuyén d6i mot dbi twong tir may
khéach dén may chu .Chuong trinh cua ching ta tua tro chol ném bong , trinh khéch sé
ném madt qua bong lén may chu , trinh chu s€ ti€p nhan qua bong va tra vé cho trinh

khach.

Budéel: Thiét ké 16p Ball.class dugc dung lam tham sé chuyén qua mang giira trinh
khach va trinh chu , duoc cai dat nhu sau:

+ Vi du: Ball.class

Import java.io.*;

Public class Ball implements Serializable {
Int weight =o;

Public Ball(int w){

Weght=w;

}

Public int getweight(){

Return weight;
}
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Public void setweight(int w){
Weight=w;

}

}

L6p Ball chi dung dé biéu dién mot qua bong co trong lwong weight. Bna c6 thé goi ham
getweight(), setweight() dé 1iy vé hoic thiét 1ap trong luong cho gat bong . Muc dich
cla ta 1a str dung dbi trong Ball dé chuyén dI trén mang giita trinh khach va trinh chu
cho nén 16p Ball duoc khai bao 13 c6 kha ning tuan ty hoa

Public class Ball implements Serializable {

}

Niru ban cam thdy tir ngit “tudn ti hoa ” hay “Serializable” nghe c6 thé khé hiéu ciing
khong nén ban tam .

Buéc 2: Pic ta giao tiép Interface cho ddi tugng trén may chu.
+ Vi du: pingServer.java

Import java.rmi.*;

Public interface PingServer extends Remote {

Public Ball ping(Ball b) thows RemoteException;

}

PingServer dugc dat 1én trinh chu .Ddi tugng PingServer cua ta c6 mot phuong thic
ping(). Phuong thurc nay s€ dugce goi boi trinh khach . Trinh khach sir dung phuong thirc
ping() dé ném bong 1én trinh chii thong qua tham s c6 kiéu ddi tugng 1a Ball . Phuong
thirc ping() sau khi tiép nhan s& ném tra vé ddi tuong Ballcho trinh khach thong qua tri
tra vé ctia phuong thirc.

Budre 3: Cai dat chi tiét cho ddi twong pingServer thong qua 16p PingServerImpl véi ma
nguon nhu sau:

+Vi du: PingServerImpl.java
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Import java.rmi.*;

Public class PingServerImpl implements PingServer {

Public Ball ping(Ball b) thows RemoteException {
System.out.println(“client send a ball objectweight”+b.getWeight());
b.setWeight(b.getWeight()+15);

return b;

b
}

Trinh chu cua ta tiép nhan qua bong tir trinh khach . Tang trong luong cua bong 1én va
ném tra vé cho trinh khach

Buwéc 4: Thiét ké chuong trinh Setup cai dat d6i twong PingServerImpl trén may chu.
+V1i du: Setup.java

Import java.rmi.*;

Import java.rmi.server.*;

Public class Setup{

Public static void main(String[] args) thows Exception {

PingServer server=new PingServerlmpl();
UnicastRemoteObject.exportObject(server);
Naming.bind(“rmi://localhost/pingobject”,server);

System.out.println(“Waiting for client request...”);

}
b

Buwéc 5: Thiét ké chuong trinh client goi phuong thitc ctia d6i twong PingServer.
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+ Vi du: Client.java

Import java.rmi.*;

public class client {

public static void main(String[Jarge) thows Exception {

Ball ball=new Ball(12);

pingServer server=(pingServer)Naming.lookup(“rmi://localhost/pingObject”);
System.out.println(*“ ball weight before send to server ”+ball.getWeight());

Ball anotherBall=server.ping(ball);

System.out.println(“ball weight after send to server +ball.getWeight());

System.out.println(“ball weight return by server “+anotherBall.getWeight());

}
b

Bu’()’cw6:Bién dich chuong trinh ban luu tat ca ma ngudn vao thu muc C:\RMI\ByValue.
Chuyén vao thu muc nay thuc hién c:\RMI\ByValue\>javac *.java ti€p dén tao cac tap
tin trung gian _Stub va _Skel bang 1énh:

C:\RMI\ByValue\>rmic PingServerlmpl

Két qua thu duoc céc tép tin sau:

Ball.class

PingServer.class

PingServerIlmpl Stub.class

PingServerImpl Skel.class

Setup.class

Client.class
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Buérc 7: Cai dat dbi twong va thuc thi chuong trinh

* khoi dong bo dang ky Rmiregistry:
C:\RMI\ByVlaue\>Start rmiregistry

« goi trinh Setup dé dang ky ddi tugng PingServer
C:\RMI\ByValue\>Start java Setup
Chuyén ddi twong dén trinh chii theo tham chiéu
Néu ddi tugng Ball qua 16n thi sao
DPoéng goi toan bd dbi twong chuyén di

Chuyén lai trén mang s& anh huong t6i

Poi trgmgteen may d0i trgng trén may
khach chi
Goip.thire
g o
I\\_//) Fv
Goip.thire
-|—_'_':_: ]

Tdc d6 thuc thi caa chuong trinh . C6 cach nao ma trinh chu céi thé tham chiéu va xir
Iy truc tiép duoc dbi twong dang nam trén may khach hay khong ? ¢6 nghia 1a néu trinh
chu duogc trinh khach truy xuét tir xa thi chinh trinh khach nguoc lai cling c6 thé duogc
goi tir xa bang trinh chi

X4y dung chwong trinh chuyén ddi twong qua mang theo tham chiéu

Chung ta s& tao ra hai d6i twong. D4i twong Atclient chay trén may khach va ddi tugng
AtServer chay trén may chu nhu thuong 1€ ,trinh khach s€ lién lac véi bd ding ky
rmiregitry dé tim tham chiéu dén ddi twgngAtServer trén may chu tiép dén trinh khach
s& tao ra ddi tuong Atclient ngay trén may khach va goi phuong thirc ciia ddi tuong
AtServer tir xa dé dang ky ddi twong Atclient v&i trinh chit

Buéc 1: Dic ta giao tiép interface cho ddi trong Atclient.

Vi du: Atclient.java
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Import java.rmi.*;
Public interface Atclient extends Remote {
Public void callClientMethod(String message) thows RemoteException;

}

Déi tuong Atclient cia ta dit trén mdy khach va mudn c6 kha ning goi dugc tir may
chu,java yéu cau ban phal 4p dit giao tiép Remote cho 16p do6i tuong nay. Va tuong tu
nhu cach cai dat cho cac doi tugng trén may chu trudc day , phuong thire dugc triéu goi
tr xa CallClientMethod() phal c6 kha nang ném ra ngoai 1¢ RemoteException. Sau
nay ban s€ thay callClientMethod() duoc goi boi doi tugng AtServer trén may chu.
Budc 2: Dic ta giao tiép interface cho ddi tuong AtServer

Vi du:AtServer.java

Import java.rmi.*;

Public interface AtServer extends Remote {

Public void RegisterClient(AtClient c¢) thows RemoteException;

Public void CallServerMethod(String Message) thows RemoteException;

}

Pbi tuong AtServer cua ta cung cip hai phuwong thic , phuwong thirc thir nhat
RegisterClient() dung dé tiép nhan tham chiéu dén d6i tugng AtClient trén trinh may
khach. Phuong thiic thir hai callServerMethod() duoc dung dé cung cip cac dich vu
cho trinhf khach

Budre 3: Cai dat chi tiét cho ddi tugng Atclient thong qua 16p AtClientImpl.

Vi du: AtClientlmpl.java

Import java.rmi.*;

Public class AtClientlmpl implements AtClient{

Public void callClientMethod(String message) throws RemoteException {

System.out.println(message);
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}

} Bude 4:Cai dit chi tiét cho ddi tugng AtServer thong qua 16p AtServerImpl.
Vi du :AtServerlmpl.java

Import java.rmi.*;

Public class AtServerImpl implements AtServer{

Atclient client;

Public void registerClient (AtClient c¢) throws RemoteException() Public void
RegisterClient(AtClient c¢) thows RemoteException {client=c;}

b

Public void callServerMehtod(String message) throws RemoteException {
System.out.println(message);

For(int i=1; 1<10;i++){

String msg=""Server response”+Math.random()* 1000;

Client.callClientMethod(msg);

}
b

Buwéc 5: Xay dung chuong trinh cai dit dbi twong AtServer trén may chu va dang ky dbi
tugng AtServer voi rmiregistry.

Vi du: Setup.java
Import java.rmi.*;
Import java.rmi.server.*;
Public class setup{

Public static void main(String[] args) throws Exception{
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AtServer server=new AtServerlmpl();
UnicastRemoteObject.exportObject(server);
Naming.bind(“rmi://localhost/serverobject”,server);

System.out.println(“waiting for client request...”);

}
b

Buéc 6: thiét ké chuong trinh clientgoi phuong thic cta Atserver.

Vi du: Client.java

Import java.rmi.*;

Import java.rmi.server.*;

Public class Client{

Public static void main(string [] args) throws Exception{

AtClient client=new AtclientImpl();
UnicastRemoteObject.exportObject(client);

AtServer server=(AtServer) Namin.lookup(“rmi://localhost/serverobject™);
Server.registerClient(client);

Server.callServerMethod(““client contact Server”);

}
b

Boi vi AtClient 1a mot ddi twong c6 kha ndeng tham chiéu xa cho nén twong ty ddi tuong
trén may chu chung ta phaI goi unicastRemoteObject() dé thong bao sy h1en dién va
kha nang giao tiép cua ddi twong AtClient voi méy 4o java. Sau khi lay vé tham chiéu
dén i tuong trén may chu. Phuong thirc ndy muc dich nay 1a truyén tham chiéu cua
AtClient tir trinh khach Ién trinh chii. Bang cach nay trinh chii khong con phal ding dén
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ham Naming.lookup() truy tim tham chiéu dén d6] twong AtClient ctia khach trén may
rmiregistry.

Buéc 7: Bién dich va chay chuong trinh ,ban luu tit c4 ma ngudn ctia chuong trinh vao
thu myc C:\RMI\Byef. Chuyén vao thu muc nay dé bién dich ma nguon.

C:\RMI\Byef\>javac *.java
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Tim hiéu RMIREGISTRY va cac cach ding ki ddi twong

Trudc gid ching ta vin st dung bo ding ky rmiregistry nhu mot dich vu tim kiém.
Céc d6i twong cha mubn trinh khach truy tim dugc tir xa thi truéc hét phai dang ky
v6i rmiregistry. Bo dang ky ndy 1a chuong trinh dich vu chay ¢ hau truong ,mé 6 cdm
Socket va lang nghe cac yéu cau gti dén cong mic dinh 1099.ban c¢6 thé chi dinh mot
) céng khac céng mac dinh

Vi du c:\j2sdk1.4\bin>Rmiregistry.exe2003

s& chay dich vu dang ky rmiregistry trén cong 2003.Di twong trén may chi c6 thé dang
ky dén dich vu nay bang cach goi Naming.bind() theo cach :

MmyObject o=new MyObjectImpl();
Naming.bind(“rmi://localhost:2003/myobjectname”,0);

Tiép dén chuong trinh trén may khach s& yéu cau dich vu diang ky tra vé tham chiéu dén
doi tuong trén may chu :

MyODbject 0=(M yObject) Naming.lookup(“rmi://localhost:2003/myobjectname”);

Mat dich vu dang k¥ rmiregistry c6 thé tiép nhin va quin I¥ cing hic nhiéu d6i trong
chi khac nhau

Chn

=)

Chrong trinh khach

"’ - ding kv va véu ciu dich vi Rmiregistry.
— 14 goi dén d6i tuong
Co ché dang ky nhiéu doi twong véi rmiregistry
Java cho phép co ché lién lac véi bo dang ky rmiregistry dé€ lay vé danh sach cac doi

tuong hién rmiregistry dang nim giit dé ban ty nghi st dung. Diéu nay twong tu mot
cura hang c6 kha nang cung cap cho ban nhiéu dich vu. Mudn biét minh can thir gi ban
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chi ci¢c y€u cau ctra hang cung cap danh sach dich vy hi¢n c6. Chon ra mdt dich vu sau

d6 yéu cau dich vy d6 thuc hién chirc nang cua minh.

CHUONG TRINH DUYET CAC POI TUQNG CO TRONG

RMIREGISTRY

Duéi day 1a chuong trinh tim hiéu danh séch cac d6i twong do rmiregistry nam giir .Ban

xay dung chuong trinh qua céc budce sau:

Bude 1:Xay dung chuong trinh duy¢t rmiregistry.

vi du: Traverse.java

import java.rmi.registry.*;

Pubic calss Traverse{

Public static void main (String[] args) throws Exception {
String hostAddr="127.0.0.1";
System.out.println(“connecting registry...”);

Registry registru\y=LocateRegistry.getregistry(hostAddr);
String objectAvailable[ |=registry.list();
System.out.println(“Registry object:”);

For(int i=0;i<objectAvailable.lengh;i++){
System.out.println(“objectAvailable[i]”);

}

b

}

Bién dich chuong trinh :

Javac Traverse.java

Buéc 2:khoi dong va diang ky mot sd ddi tuong rmiregistry.
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Khoi dong bd dang ky :

Start rmiregistry

Ding ky dbi tuong Calculator voi bo dang ky:

C:\rmi\Calculator>java Setup

Ding ky dbi tuong Hello véi bd dang ky :

C:\rmi\ByValue>java Setup

Bude 3:Chay chuong trinh Traverse:

c:\rmi\Traverse>java Traverse

myCalculator

myhello

pingobject

Ban sé liét ké dugc tong cong 3 ddi twong da ding ky véi rmiregistry.Chuong trinh cta
tawr dung 16p LocateRegistry. Chtra trong goi java.rmi.registry. Ban cung cap dia chi
Ipcia may 4o noi rmiregistry dang chay, phuong thirc tinh GetRegistry() cua rlép nay
s€ tra vé do1 tugng registry.

Registry registry=LocateRegistry.getRegistry(hostAddr);

TAO BQ PANG KY CUC BO

Java cho phép ban tu tao bo ddng cho riéng minh ma khong can dung dén chuong trinh
rmiregistry.exe. D¢ tao bd dang ky va ty dang ky doi tuong ban goi phuong thirc tinh
createRegistry() cua 16p LocateRegistry. Chang han chuong trinh setup.java & vi du
trén c6 thé ty dang ky do tugng hello theo cach sau:

Vi du: Setup.java

Import java.rmi.*;

Import java.rmi.server.*;

Import java.rmi.registry.*;
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Public class setup{

Public static void main(String[]args) throws Exception {
LocateRegistry.createRegistry(1099);

hellolmpl hello=new HelloImpl();
UnicastRemoteObject.exportObject(hello);
System.out.println(“Registering object...”);
Naming.bind(“rmi:/localhost/myhello”,hello);

System.out.println(“Waiting for client request...”);

}
b

Ban chi can bién dich va goi chuong trinh java setup ctia vi dun trén tir may chi.. Setup
s& tu dong tao bd ding ky rmiregistry & cong mic dinh 1099 sau dé ty ding ky dbi
tuong véi rmiregistry do minh tao ra. Tuy nhién céch nay ch1 c6 thé ap dung mot dbi
trong. Néu mot dbi twong ndo d6 di tao ra bd dang ky roi thl ban khong duogc goi
LocateReglstry createRegistry() 1an tht hai trén cung mot cong cua may chi. Ban
phal tao mot cong khéac cho bo dang ky
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Dung mot d6i twong san sinh nhiéu ddi twong (FACTORY
OBJECT)

MO HINH XUONG CHE TAC POI TUQNG

Cho dén bay gio mdi khi xay dung ddi twong chii chung ta déu phal dit cho d6i tuong
mot tén.Pang ky tén d6i tugng v6i rmiregistry. Diém bat tién d6 1a rmiregistry phal quan
1y qua nhiéu tén dbi twong va ban véi tu cach 1a nha phat trién Gng dung trén may khach
cling phal nhd duge tén ciia d6i twong nay. Ban c6 thé xdy dung mot ddi tuong duy nhat
va dang ky d6i tuong véi rmiregistry. Nhiém vu cta d6i tuong trén chi ding dé tao ra
cac d6i twong con khac. Mot dbi tuong nhur vay nhu vay trong mé hinh hudng ddi tuong
goi la factory object .

Khi muén yéu cau tham chiéu hay triéu goi mot doi tuong con nao do tir may chu ,ban
chi can nhé tén cua ddi tuong factory. Sau khi lay vé tham chiéu cta ddi tugng factory
ban dung noé dé tao ra cac dbi twong con can thiét

s
Chwrong trinh
khach

Mo hinh hoat dong cua doi twong Factory
CAI PAT UNG DUNG FACTORY

Ung dung cua ta tren may chu bao gom hai d6i tuong :News dung cung cip thong tm
cho may khach va time dung dé cung cép thoi glan hién hanh. Chung ta khéng mudn
dang ky hai ddi tuong nay véi rm1reglstry ma muén mot doi tuong FactoryServer chiu
trach nhiém du:ng trung gian giao tiép v6i may khach dé cung cip ddi tuong news va
time. V&i yéu cau trén ,chuong trinh dugc x4y dung lan luot theo cac budc sau:

Buéc 1: Dic ta giao tiép va dit ddi tuong timer.
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Vi du: timer.java

import java.rmi.*;

import java.util.*;

Public interface Timer extends Remote {

Public date getCurrentTime() throws RemoteException;
}

Vi du: Timerimpl.java

import java.rmi.*;

import java.util.*;

public class TimerImpl implements Timer {

public date getCurrentTime() throws RemoteException {
System.out.println(Client request time);

Return new date();

}
b

Timer cua ta 1a mot ddi twong RMI, cung cap phuong thic getCurrentTime() c6 thé
dugc goi tir xa bdi may khach getCurrentTime() tra vé ngay gid hién hanh trén may
chu.

Buéc 2:Dic ta giao tiép va cai dit ddi trong News.

Vi du: News.java

import java.rmi.*;

public interface News extends Remote {

public String gettodayNews() throws RemoteException;
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}

Vi du: NewslImpl.java.

import java.rmi.*;

public class NewsImpl implements News{

String newslist[]={‘“Sun released new java version 1.4 and Mobie”,
“Microsoft annuonce Windows.Net 2003,

“Fujitsu Win Telcomunication Proect”

3

Static int index=0;

Public String getTodayNews() throws RemoteException {
System.out.println(“client request news”);

Index++;

If(index>2) index=0;

Return newslist[index];

}

}

News cua ta 1a mot doi twong RMI, cung cip phuong thirc getTodayNews() trac vé
thong tin cap nhat moi nhat. getTodayNews()léy thong tin tir mang newslist[]. Trong
ung dung thue té ban c6 thé cung cap thong tin cho trinh khach tir co s& dit lleu hay mot
ngudn tin ndo d6. Di twong News ci ta nhu ban thay chi c6 kha ning cung cip 3 tin ma
thoi.

Buéc 3:Dic ta giao tiép va cai dit doi trong FacetoryService

vi du: FacetoryService.java

import java.rmi.*;
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public interface FacetoryService extends Remote {
public News createNews() throws RemoteException;
public Times createTimes() throws RemoteException;
}

Vi du: FacetoryServicelmpl.java

import java.rmi.*;

import java.rmi.server.*;

public class FacetoryServicelmpl implements FacetoryService {
News newobject=new NewsImpl();

Timer timerobject=new TimerImpl();

Public FacetoryServicelmpl(){

Try{
UnicastRemoteObject.exportObject(Newsobject);
UnicastRemoteObject.exportObject(Timesobject);
}catch(Exception e){

System.out.println(e);

}
b

Public News createNews() throws RemoteException {

Return newsobject;

}

Public Timer createnews () throws RemoteException {
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Return timerobject;

}
b

Trinh khéach khi giao tiép v&i FactoryService sé goi createNews () va createtimer () dé
tao ra doi tugng News va Timer. Phuong thue khoi dung cua FactoryService cd nhiém
vu kién tao dé€ thé hi¢én cua hai doi tugng nay dong thoi goi UnicastRemoteObject () dé
thong bao kha nang triéu goi tir xa ctia News va Timer cho may do Java.

Budre 4: Xay dung trinh cai dat ddi tugng va dang ky FactoryService voi rmiregistry.
Vi du: Setup.java

Import java.rmi.*;

Import java.rmi.server.*;

Public class Setup {

Public static void main (String args []) throws Exception{

System.out.println(“Factory object created”);

FactoryService obj=new FactoryServicelmpl ();

UnicastRemoteObject.exportObject(obj);

Naming.bind(“rmi://localhost/myfactory”,obj);

}
b

Trinh setup.Java van nhu thuong léchiu trach nhiém thé hién cua doi tuong
FactoryService. Dang ky doi tugng voi rmiregistry.

Trinh khach mudn goi News va Timer chi cin nhé tén ding ky ctia FactoryService vi
miregistry 12 myfactory. Lién hé v&i FactoryService trinh khach sé c6 dugce tham chiéu
deé goi dén News va Timer. Trinh khach Client.java dugc xay dung & budc ti€p theo nhu

sau:

Buwéc 5: Xay dung trinh khach triéu goi d6i twong trén may ch.
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Vi du: Client.Java

Import java.rmi.*;

Import java.rmi.server.*;

Public static voidmain (String ags{}) throws Exception{

FactoryService service=(Factoryservce) Naming.lookup(“mi://locahost/
myfactory”);

News news=service.createNews();

Timer timer=service.createTimer();
System.out.println(“current”+timer.getcurrentTimer());
System.out.println(“We have new”+news.getTodaynews());
Thead.sleep(1000);
System.out.println(“current”+timer.getcurrentTimer());

System.out.println(“We have new”+news.getTodaynews());

b
}

Néu nhu ban thay trinh khach cua ta chi viéc tham chiéu dén FactoryService bang ham:

FactoryServiceservice=(Factoryservice)Name.lookup(“rmi://localhost/
myfactory”);

Co doi tugng service trinh khach yéu caud service cung cap cho minh tham chiéu dén 2
doi twongcon News va Timer nhu sau:

News news=service.createNews();
Timer timer=service.createTime();
Viéc truy xuat News va Timer dién ra khong c6 gi kh6 khin lam. Chuong tinh client ctia

ta goi getcurrentTime(), geTodaysNew() dé lay vé gid hién hanh va khong c6 tin trén
may chu.
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Bude 6: Bién dich va chay chuong trinh.

Luru tit ca ma ngudn vao thu muc C:\RMI\factory. Chuyén vao thu muc nay danh 1énh
bién dich sau:

C:\RMI\Factory>javac*.java

Do News, Timer va FactoryService 1 cac ddi tugng phan tan nén ta can phai tao ra cac
16p trung gian Stub va Skel cho chung. Ban dénh gi4 bién dich ti€p theo sau:

C:\RMI\Factory>rmic Timerimpl
C:\RMI\Factory>rmic NewsImpl
C:\RMI\Factory>rmic FactoryServicelmpl

Khoi dong bd dang ky rmiregisty
C:\RMI\Factory>start rmiregisty

Khoi dong trinh dang ky d6i twong FactoryService.
C:\RMI\Factory>Start java Setup

Chuong trinh khach:

C:\RMI\Factory>java clien

Két qua két xuét trén may khach.

Current Mon Jun 27 21:53:56 PDT 2003

We have news: Microft announce Windows 2003
Current Mon Jun 27 21:53:57 PDT 2003

We have news: Fujitsu setup new factory in Vietnam
Két qua két xuat trén may chu.

Lient request time

Lient request news
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Lient request time
Lient request news
Mo hinh xuéng ché tic ddi twong 1a cach thirc giao tiép kha thong dung ma sau ndy ban
s€ thay Java dua vao mo hinh EJB {EntePrise Java Bean} rat ndi tiéng trong cac phién

ban Java 1.2 trd di. Chung ta s& nghién cttc vé EJB trong chuong trinh sau. Luc d6 ban
s€ x6 dip tham gia lai k¥ thuat nay.
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K¥ thuit goi d6i twong & xa biang phwong thirc
dong(DYNAMIC METHOD INVOKE)

Qua cic chuong trinh va cac vi du & trén ta thdy mudn khach quan goi duoc cac phuong
thirc ctia d6i twong chu thi ddi twong & xa it nhat phai cung cap 10p giao tiép Interface
ciia ban than ddi twong. Trinh khach s& dwa vao 16p giao tiép nay dé chuyén kiéu
doi tuong ¢ dang tuong minh sau khi nhan dugc tham chiéu dén doi tuong béng ham
Naming.lookup().

VD:

(Hello) obj = (Hello). Naming.lookup (“rmi://localhost/myhello”);

(PingServer) obj = (PingServer) . Naming.lookup (“rmi://localhost/myhello”);

Hello va PingServer 14 cac 16p giao tiép ctia dbi tuong ma nha cung cap phai giri dén.
Céch goi ham nay dugc xem 1a cach goi ham tinh. B6i trinh khach sau khi chuyén kiéu
do6i tugng vé dang tuong minh thi co6 thé truy xuat doi tugng ¢ xa theo cach thong thuong
. Tuy nhién, néu ban khong c6 16p giao ti€p Interface ctia doi tuong trong tay thi sao?
Nghia 13 ban biét cach 14y vé tham chiéu ciia d6i twong nhung c6 16p giao tiép Interface
cua doi tugng dé chuyén kiéu. Truong hop nay ban cé thé st sung k¥ thuat phan chi¢u
(reflect ) cua Java dé thuc hién tri€u goi phuong thuc dong. Ban lay vé tham chi€u cua
dbi tuong bang ham Naming.lookup( ) ¢ dang tong quat Object . Sir dung ddi tugng
Object va goi phuong thic getMethod() ban s€ biét dugc cac phuong thirc ma doi tuong
dang nam gitr. Hang invoke () s& gitip ban thyc thi phuong thirc bén trong ddi twong.
Duéi day la chuong trinh vi du dugc thyc hién qua cac budce sau:

Buéc 1 : Dic ta giao tiép cho 16p ddi trong Friend

Vidu : Friend.java

Import java.rmi.* ;

Public interface Friend extends Remote {

Public String greeting (Strinh name) throws RemoteException;

Buwéc 2 : Cai dit chi tiét cho d6i tuong

Vidu : FriendImpl.Java

Import java.rmi.* ;
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Public class FriendImpl implements Friend {

Public String greeting (Strinh name) throws RemoteException {
Return (“Hi” + Name + ““! Nice to meetyou”);

Buwéc 3: Thiét 1ap va diang ky doi tuong trén may chu
Vidu : Setup.Java

Import java.rmi.*;

Inport java.rmi.server.* ;

Public class setup {

Public static void main (String arg|[]) throws Exception{
Friend obj = new FriendImpl();
UnicastRemoteObject.exportObject(obj);
System.out.println(“Friend waiting for client request...”);

Naming.bind(“rmi:// localhost / myfriend”,obj)

}
b

Buoc 4: Viét chuong trinh khach

Import java.rmi.*;

Inport java.lang.reflect.* ;

Public class Client {

Public static void main (String arg[]) throws Exception{
// Tim tham chiéu ciia ddi twong

Object o = Naming.lookup (
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// Truy tim xudt xi ciia I6p doi twong

Class ¢ = o.getCl ass () ;

// Dinh kiéu tham sé ciia phwong thirc can goi

Class [] parameterTypes = new Class [] {String.class};

// Truy tim phwong thirc can goi

Method théMethod;

TheMethod = c.getMethod (“Greeting”,parameterTypes);
// Binh s6 truyén vao phirong thirc can goi

Object[] arguments = new Object [] {*“Johny”}

// Goi phwong thirc va nhdn két qua tra vé

String result = (String) théMethod.invoke (o, arguments);

System.out.println (result);

b
}

Buéc 5: Bién dich va chay chuong trinh.Ban luu tat ca md ngudn vao thu muc C :\\ RMI
\ Dynamic. Chuyén vao thu muc nay dé bién dich ma nguodn.

C :\\ RMI \ Dynamic> Javac*.java

- Bién dich 16p trung gian :

C :\\ RMI \ Dynamic> rmic FriendImpl
- Khoi dong bd dang ky rmiregistry :

C :\\ RMI \ Dynamic> Start rmiregistry
- Cai dat ddi tuong:

C :\\ RMI \ Dynamic> start Java Setup
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Friend waiting for client resquest...

- Goi d6i tugng tir trinh khéch :

C :\\ RMI \ Dynamic> star Java Setup

Hi Johny , Nice to meet you !

Chuong trinh khach client.Java cta ta 1iy vé tham chiéu dén d6i tugng Myfriend
trén may chu chi & dang tong quat Object ... chung ta khong st dung 16p giao ti€p
Friend.Class dé chuyen kiéu nhu thuong 1€, thay vao do ta tlm cach”Khao sat” noi dung
bén trong lop d6i twong nay Trudc hét ban dung 16p Class tong quat dé 1dy vé xuat xt
ctia 16p ma ddi tuong thé hién:

Class ¢ = o.getClass ();

Tiép dén ban biét rang d6i tuong chira phuong thirc mang tén “greeting”. Phuong thirc
nay yéu cau mot tham so co6 kiéu String. Chung ta cung cap thong tin ndy dé€ Java lay ve
phuong thure can goi nhu sau:

/| Dinh kiém tham sé ciia phwong thirc can goi :

Class [] parameterTypes = new Class [] {String.class};

/| Yéu cdau Java truy tim phwong thirc cdan goi :

Method théMethod;

TheMethod = c.getMethod (“Greeting”,parameterTypes);

Cong viéc tiép theo 1a goi phuong thic. Ddi tuong theMethod cung cap cho ban phuong
thu’c invoke() dé goi phuorng thirc ma tham tro dén. Trudce khi goi phwong thic chung ta
can khoi tao danh sach ddi s dé truyén vao phuong thirc nhu sau:

/| Dinh ddi s6 can vao phirong thirc can goi

Object[] arguments = new Object [] {*“Johny”}

Budc cubi cung 1a triéu goi phuong thic gian tiép

// Goi phuong thirc va nhan két qua tra vé

String result = (String) théMethod.invoke (o, arguments);
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Phuong thirc invoke() yéu cau ban hai ddi s6,ddi s6 thir nhat 13 thé hién cta dbi tuong
chtra phuong thic. Ddi sé thir hai 13 danh sach cac dbi sb can truyén vao phuong thiic
£oi,

Trén day 1a cach goi phuong thirc dong nghia 1a khong can dén 16p giao tiép cua ddi
tuong tir may chu. Ki thuat nay khong nhitng chi 4p dung cho dbi twong & xa ma con ap
dung cho tat ca cac dbi twong trong Java. Ban hiy tham khao thém chu dé “Reflection”
trong cac tai lidu lap trinh cua Java vé dé tai hap dan nay.

O vi du trén thay cho 101 goi dong ban c6 thé thu duoc cung 1 két qua béng cach goi tinh
ngan gon sau :

Friend o = (Friend) Naming.lookup (“rmi ://localhost/myfriend”);
String result = o.greeting(“Johny”);

Cach goi dong tuy phirc tap nhung lai uyén chuyén va linh dong hon cach goi tinh.
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Tw dong kich hoat cac doi twong tir xa (ACTIVATION)

Quy trinh ma ta van thuc hién tir truge dén gi0 khi cai dat ddi tuong trén may chu van
la:

« Khéi dong bo dang ky rmiregistry bang cach goi chuwong trinh rmiregistry.exe
hay goi ham LocateRegistry.CreateRegistry() ;

« Tao ddi tugng trén may chu va dang ky no véi rmiregistry

« Ling nghe céc yéu cau hay 10i triéu goi phuong thirc tir phia may khach

Hay hinh dung trén méy chii ban c6 10000 d6i twong déu c6 kha ning phuc vu cho may
khach . Vay th1 dé sir dung duogc 10000 d01 tuong nay trudc tién ban phai xin cap phat
bd nhd cho tit ca cac ddi tuong .Sau do mdi dbi twong déu dit trong trang thai sin sang
chd may khach. Diéu nay s& gy hao t6n tai nguyén ctia may chu boi vi khong phai tat
ca cac ddi tugng déu dugc may khach yéu ciu sir dung vao cung 1 thoi diém.Java cung
cap co ché ty dong kich hoat (activation) ddi tugng trén may chu chi khi may khach co
yéu cau sir dung. Cach hoat dong cua co ché nay la ban chi can dang ky sy hién di¢n ctia
dbi twong trén may chu(khong can phai cip phat bo nhé va dit dbi tugng trong trang
thai sin sang ).Java cung cip chuong trinh rmid.exe dong nhiém vu tiép nhan sy hién
dién cua dbi tuong va tu dong khoi tao doi tuong khi may khach c6 nhu cau .Duoi day
la chuong trinh vi du.Ban hay thuc hién cai dat chuong trinh qua cac budc sau

Buéc 1 : Xay dung 16p giao tiép cta ddi trong mang tén MyAutoObject
Vidu : MyAutoObject.java

Import java.rmi.* ;

Public interface MyAutoObject extends Remote {

Public string callmeremotely() throws RemoteException;

}

Pbi twong MyAutoObject cua ta don gian chi cung cdp 1 phuong thic
CallmeRemotely() cho trinh khach goi tir xa

Buéc 2 : Cai dat chi tiét cho d6i twong MyAutoObject thong qua 16p
MyAutoObjectImpl

Vi du : MyAutoObjectImpl.java
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Import java.rmi.* ;

Import java.rmi.activation.* ;

Public Class MyAutoObjectImpl extends activatable implements MyAutoObject {
// Phuong thirc khai dung dung kich hoat d6i twong

/' Khi dich vu rmid kich hoat dbi tuong nd s€ goi phuong thic
ActivationInstantiator.new.Instance va gian tiép goi dén

/I Phuong thuc khoi dung nay
/] Id la dinh danh cia doi twong can kich hoat
// Data la dir lieu bén ngoai can truyén vao khi doi twong dwoc kich hoat

Public MyAutoObjectlmpl (ActivationID id,MarshalledObject data) throws
RemoteException {

// Bang ky va thong bao sy hién dién cua doi twong co kha nang tw kich hoat voi hé
thong

Super (1id, 0);

}

// Cai dat phuong thire cua dbi twong trong giao tiép MyAutoObject
//

Public String callMeRemotely () throws RemoteException {

Return “Success server call”:

}
b

Khac voi cach cai dit thong thuong, dbi twong mudn ty kich hoat dugc béi dich vu rmid
phal dan xuat thém tir 16p cha Activatable(Cac 16p hd tro cho k¥ thuat tu kich hoat nam
trong goi thur vién Java.rmi.Activation.* ) .Phuong thirc khai dung cua ddi tugng phai
dugc thiét 1ap nhu sau:
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Public MyAutoObjectlmpl (ActivationID id,MarshalledObject data) throws
RemoteException {

Super (id, 0);

}

Phuong thitc nay nhin 2 d6i sb, d6i sb thir nhit cho biét dinh danh kich hoat
(ActivationID) do dich vu kich hoat rmid truyén vao .Do61 s6 thtr 2 (Data) cé kiéu
doi tuong MarshalledObject 1a doi tugng tong quat cd thé truyén qua lai trén
mang(MarshalledObject 1a d61 tugng duoc cai dat giao tiép SerialiZable ) dung cho muc
dich chung khi ban muon truyén thonng tin tr bén ngoai vao trong qua trinh doi tuong
khéi dong. Ban phai chuyén nhiing thong tiu nay lén cho 16p cha bang cach goi Super(
id,0 ).

Lop cha 1a 16p Activatable s€ thong bio va dang ky su hién dién ctia ddi tuong véi dich
vu rmid va may 4o java. Ban s€ nhan 1o co ché hoat dong nay trong cac budc cai dat
chuong trinh setup.java ti€p theo sau day :

Buwéc 3: Viét trinh cai dit va dang ky kha nang kich hoat cua doi tuong.

Vidu : Setup

Import java.rmi.* ;

Import java.rmi.activation.* ;

Import java.util . properties ;

Public class Setup {

// Chuong trinh dang ky déi tuong MyAutoObject véi rmid va rmiregistry

//

Public static void main (String[] args) throws Exception {

/| Thiét Igp 16p bdo vé cho trinh chii

System.setSecuritymanager(new RMIsecurityManager());

/| Vi mé hinh bdo mdt ciia javal.2 ban bdt budc phdi chi dinh tdp tin chinh sach policy

quy dinh chuyén cho mdy do
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// Chay ddi tuong kich hoat

/| Properties la bang thudc tinh chira cdc gid tri can thiét ldp

Properties props = new Properties () ;

/I Chi dinh tdp tin chira cac thiét ldp bao mat
Props.put(“java.security.policy”,’file:/ C:/network/activate/policy™) ;

/I Tao mol truong chira cdc doi tuwong kich hoat

ActivationGroupDesc exampleGroup = new ActivationGroupDesc (props , ace) ;

// Dya vao thong tin ciia nhom, chiing ta yéu cau hé théng cung cip 1 dinh danh tinh
kich hoat cho nhém

//

ActivationGrouplD agi = ActivationGroup.getSystem
().registryGroup(ExampleGroup);

// Sau khi ¢6 dinh danh ctia nhém , chuong trinh yéu cau hé thdng tao ra nhém dé chira
cac doi tuong kich hoat.

ActivationGroup.createGroup (agi , exampleGroup , 0);

// Chudi “location” 1 dia chi URL noi 16p ddi twong ton tai khi nhan dugc yéu cau tir
may khac. Dinh vy rmid s& dua vao chudi nay dé dI tim 16p d6i tuong trén may chu va
kich hoat n6.6 day ching ta dung giao thuec file. Néu c6 web server ban cé thé dung giao
thire http. Tuy nhién, nén nhé két thiic chudi URL bang ki tu x6 tral (/)

String location = “file: / D:/network/activate”;

// Tao tham sb can truyén cho d6i twong khi kich hoat

// Ban c6 thé diing MarshalledObject 1am ddi twong mang thong tin tir bén ngoai vao ddi
tuong kich hoat. ¢ day ta khong can truyén thong tin gi ca nén data dugc dat gia tri bang
null

MarshalledObject data = null;

/| Tao mé ta vé doi twong MyAutoObject can kich hoat
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ActivationDesc desc = new ActivationDesc (‘> MyAutoObjectlmpl’’ , location , data) ;
// Pang ki doi twong voi dich vu kich hoat rmid

MyAutoObject mri = (MyAutoObject) Activatable.registry(Desc);
/| Péng ki tén ciia doi twong voi rmiregistry dé may khdch truy tim
//

System.out.println(“registry Object with rmiregistry”);
Naming.rebind (“rmi : // localhost / MyAutoObjectlmpl” , mri);
System.out.println(“avainable for client request”);

System.exit(0);

}

b

Budc ding ki dbi twong véi dich vu kich hoat rmid trong c6 vé phirc tap nhung d6 1a
nhung budc java yéu cau. Cac doi tuwong can kich hoat dugc quan 1i theo tung nhom.
Trudc tién ban can chi dinh mdl trudng ma nhém s€ hoat dong :

ActivationGroupDesc.commandEnviroment ace = null ;

o day ta st dung cac gia tri mac dinh cia moi trudng java nén bién ace dugc dat gia tri
null

Piéu ké tiép can 1am 1a tao ra cic mod ta nd
ActivationGroupDesc exampleGroup = new ActivationGroupDesc (props , ace);

Ké dén dya vao mo ta nhom ban yéu cau hé théng cép cho mot dinh danh ID danh cho
nhom:

ActivationGroupID agi =
ActivationGroup.getsysstem().registerGroup(ExampleGroup);

Tiép theo 13 tao nhom

ActivationGroup.createGroup(agi , exampleGroup,0) ;
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Sau d6 1a mo ta vé ddi tugng can kich hoat

ActivationGroupDesc desc = new ActivationGroupDesc(“MyAutoObjectlmpl”,location
, data);

Budc cudi cung 13 ding ki dbi twong can kich hoat

MyAutoObject mri = (MyAutoObject) activatable.register(desc);

Qua trinh trén s& cung cip thong tin cho chwong trinh dich vu rmid(con goi la rmi
diamond). Véi nhitng thong tin trén khi nhan dugc yéu cau tr may khach, rmid s€ tu
dong yéu cau may chu tao va kich hoat doi tuong dé may khach tham chiéu dén.

Chung ta van phai thuc hién budc cubdi cung 1a dang ki tén d6i twong véi rmiregistry :

Naming.rebind(“rmi: // localhost / MyAutoObjectlmpl”, mri);

Nhu ban thiy ddi twong mri trong phuong thirc Naming.rebind() khong can tao ra tir
1énh new ma c6 duogc la do dang ki voi dich vu rmid

MyAutoObjectImpl = (MyAutoObjectImpl) Activatable.register(desc);

Khi ban chay chwong trinh setup niy lénh Naming.rebind() khéng con ding lai dé chd
yéu cau tor may khach gt dén. N6 chi thong bao dén rmid 1a d6i tugng da san sang sau
d6 thi hanh 1énh ké tiép va cham dit chuwong trinh. Khi rmid can dung dén ddi tuong,
rmid s€ tu dong kich hoat va tao doi twong bang 1€énh new sau dé dua doi tugng vao su
dung.

Buéc 4 : Viét chuong trinh khach triéu goi d6i tuong tir xa

Vi du : Client.java

Import java.rmi.*;

Public Class Client{

Public static void main (String args[] ).{

// Thay localhost bang dia chi IP thich hop néu ban c6

String Server = “localhost”;

If (args.length > 1){
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Server = args[0];

b

/| Thiét Idp 16p phong vé cho trinh khdch

//

System.setsecuritymanager(new RMIsecuritymanager());
Try {

String location = “rmi : // “+server+’/ MyAutoObjectImpl”;
/| Truy tim doi twong

MyAutoObject mri = (MyAutoObject) Naming.lookup(location);
// Triéu goi phwong thirc ciia doi twong va in két qua trd vé
Result = (String) mri.callMeRemotely();
System.out.println(“returned from Remote call ”);
System,out.println (“result : ” +result);

b

Catch (Exception e) {

E.printStackTrace();

}
b
b

Thiét ké chuong trinh phia may khach khong c6 gi khac so véi khi khong dung ché do
kich hoat ty dong . Trinh khach hoan toan khong biét duge ché do tu dong kich hoat cau
trinh chi dién ra nhu thé nao. Theo cach thong thuong trinh khach goi Naming.lookup ()
dé vé lay tham chiéu va goi truc tiép dén phuong thirc callMeRemotely()ctia ddi tugng
chi .Trudce khi thue hién bién dich ban can tao tap tin chtra cac quy dinh bao mat khi
chay chuong trinh nhu sau :
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Vi du: N§i dung tap tin policy

Grant {

/| Khéng han ché quyén truy xudt
Permission java.security.AllPermission ;
3

Pay chi 14 tip tin vin ban binh thudng ban c6 thé dung trinh soan thao notepad cia
windowns dé€ chinh stra va luu tap tin duoi tén policy

Buwdc 5: Bién dich chuwong trinh va chay chuong trinh?.Ban luwu tit ca ma ngudn vao thu
muc C:\RMI \ Activate .Chuyén vao thu muyc ndy dé bién dich va chay chuong trinh
theo thir tu sau :
Bién dich cac tap tin .class:
C:\RMI \Activate> javac*.java
Tao 16p trung gian
C;\RMI\Activate>rmic MyAutoObjectImpl
Khot dong bd dang ky Registry:
C:\RMI\Activate>Start rmiregistry
Khéi dong bo quan 1y kich hoat d6i tuong:
C:\RMI\Activate>Start rmid
 J-Djava.security.policy = file;/ C:/ network / Activate/policy
(Vi tham s6 —J trinh rmid s& chuyén toan b tham s —D qua cho may o cho Java tiép
nhan . ¢ day ta yéu cau rmid khéi dong nho vao tinh chat bao mat quy dinh trong tap tin
policy )
Kho1 dong trinh cai dat setup dang ky doi tuong:
Java-Djava.security.policy = file;/ C:/ network / Activate/policy

» Djava.rmi.server.codebase = file: /C:/network/Activate/Setup
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( & day trinh setup khoi dong dua vao ché do bao mat quy dinh trong tap tin policy tiép
dén 1a thudc tinh Djava.rmi.codebase yéu cau java truy tim cac tap tin can thiét ¢ thu
muc C;/network / activate /)

Khéi dong trinh khach dé triéu goi dbi tuong:

Java- Djava.security.policy =

File :/ C: / network / activation / policy Client

Tuy co ché tu dong kich hoat dbi tugng hol phirc tap nhung hau hét cac hé thong 1ap

trinh phan tan d6i tugng déu hd tro co ché nay . Ching tiét kiém tai nguyén cta hé thong
va lam cho may chu hoat dong hiéu qua hon.
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Trinh mdi nap &ng dung tir xa

Diéu tht vi cta hé théng mang 13 cho phép ban két ndi giao tiép va diéu khién tir xa. Mot
cau hoi dat ra 1 co cach nao viét 1 ing dung hoan chinh dat trén may chu sau d6 goi
ung dung chay tr may khach hay khong ?Né1 chung 1a phia may khéch cua ban khong
can phal cai dat gi ca !.

Vi co ché RMI goi ham tir xa ma Java cung cép , ban hoan toan c6 thé thuc hién duoc
¥ tudng ndy .Trong Java b nap 16p RMIClassloader cho phép lap trinh vién lap vé 1 16p
chuong trinh trén may chu theo giao thirc http . RMIClassloader ciling chiu trach nhi¢m
dem vé tat ca cac 16p con hay 16p thu vién ma 16p chuong trinh can dén .Diéu nay tuong
ty co ché lam viéc cia Applet. Trong trudng hop Applet , trinh duyét browser chinh thirc
1a bd nap lop dé& thay nhét. T4t ca nhitng 16p thu vién hay 16p con ma Applet diung dén
déu duoc dit trén may chu va duoc trinh duyét tu dong download vé dﬁy du trudc khi
goi Applet thuc thi.

Dudéi day 1a 1 chuong trinh vi du tri€u goi j rng dung tir xa.irng dung ctia ta duoc thiét
ké theo mé hinh phan tan , tng dung s& goi j phuong thuc cta 1 d6i twong ¢ xa . Ddi
tuong nay 1a mot tir dién co trach nhiém doé tim va tra vé y nghia cta 1 tir do ung dung
yéu cau. Toan bd tng dung dugc dat trén web server cua 1 may chi .Chuong trinh khach
chi can dung 16p RMIClassloader dé triéu goi tmg dung tir web server.

THIET KE CHUONG TRINH TREN MAY CHU

Gia st dia chi IP ciia may chui 1a 172.16.11.12 ( Ban c6 thé thay bang 127.0.0.1 néu thir
nghiém trén 1 may don ) hoac dia chi IP do ngudi quan tri mang cap cho ban .

Thu muc goc ciia webserver ma ta di xdy dung trude ddy 14 : C ; \ webserver\webroot\
Ban vao thu muc nay tao thém thu muc con DictApp dé chtra chuong trinh irng dung .
Puong dan day di 1a C ; \ webserver\webroot\ DictApp.

Duong dan URL tuong tng 1a http://172.16.11.12 / DictApp/ (Hodc http://172.0.0.1
/DictApp/ néu ban thir nghiem trén may cuc bg )

Du6i day ma ma nguon cua cac 16p cai dat trén may chu :
Vidu : Dictionary Java
Import Java.rmi.*;

/*Lop giao tiép dic ta cac phuong thirc ctia d6i twong Dictionary*/

78/206


http://172.16.11.12/
http://172.0.0.1/

Public interface Dictionnary extends Remote {

Public string FindWord (String KeyWord) throws RemoteException ; }
Vi du :DictionarylmplJava

Inport Java.rmi, *;

/*Lop cai dit d6i twong Dictionary*/

Public Class Dictionarylmpl Impl implements Dictionary {
String woodlist [ ] ; //Danh sach cac tir can tra

String meaning | |; // Danh sich chira ¥ nghia tuong ing cua tur
Public Dictionarylmpl () { wordlist = new String [ 3 ] ;
Meaning = new String [ 3 | ;

/IKhéi tao danh sdch tir dién

Wordlist [ 0 | =”one ” ; meaning [ 0 | = “mot”;

Wordlist [ 1 ] ="two ” ; meaning [ 1 ] = “ hai”;

Wordlist [ 2 ] ="three ” ; meaning [ 2 ] = “ba”;

/... Thém dir liéu vao danh sach khi ban xdy dung mot tu dién that sw

// Phuong thitc nay duoc triéu goi tir xa dé tra tir

Public string findword (String Keyword ) throws RemoteException {
For (int i=0 ; i<wordlist. Length; i++) {

System .out . println (“Lookup word ” + wordlist [ 1] );

If (keyword . equals(woodlist[ i | ) return meaning| i |;

}
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Return”word not found”;

}
b

Vi du : DictionaryServerjava

Inport java.rmi.server.*;

Import java.rmi.* ;

Import java.rmi.registry.* ;

/*Lép kién tao va dang ky doi twong Dictionary véi rmiregistry */
Public class DictionaryServer O

Public static void main (String args [ ]) {

Try {

Dictionary d= new Dictionarylmpl ();
UnicastRemoteObject.exportObject( d );

/IThay dia chi IP ciia mdy chii bang dia chi IP ciia mdy ban néu cé
Naming.bind(“172.16.11.12/mydictionary”,d);

System .out.println ( ““ Registered Dictionary™);

// Néu ban chay trén mdy don cuc bé thi ¢6 thé dimg 1énh Naming.blind(“//127.0.0.1/
mydictionary”,d);

} catch (Exception e ) {

System . out . println(e) ;

}
b
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Vi du : DictionaryClient.java
Import java.rmi.*;
/*Lép chuong trinh goi va sir dung d6i tuong Dictionary* /

Public class DictionaryClient implements Runnable { Public static void main (String
Args [ ]) throws Exception {

System .setSecurityManager( new RMISecurityManager());
/| Truy tim doi twong tir rmiregistry

Dictionary dict = ( Dictionary ) Naming .lookup( “rmi://172.16.11.12 / my dictionary”)

//Triéu goi phirong thirc ciia doi tirong

System.out .println ( dict .findword(“three ”));

}

// Phwong thike ndy sé giip cho cdc mdy & xa cé thé nap chwong trinh vé chay
Public void Run () {

Main ( null );

b

Bién dich 4 tap tin nay ban sé thu dugc 4 16p tuong ting
Dictionary,Class

Dictionarylmpl,Class

DictionaryServer,Class

DictionaryClient,Class

Str dung trinh bién dich rmic dé tao ra 2 16p trung gian _ Stub va _Skel cho d6i twong
Dictionary nhu sau :

Rmic Dictionarylmpl
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Ban sé& thu thém duoc 2 16p :
Dictionarylmpl Stub,Class
Dictionarylmpl Skel,Class

Ban thuc hién theo cac budc thir tu sau :
Buéc 1: Dit tat ca 6 16p nay vao thu muyc:
C:\ webserver \ webroot \ DictApp

Véi C:\webserver \ webroot dug coi 1a dudng dan bit dau (webroot) ciia webserver. Khai
dong webserver ma ta da tao ¢ chuong 1 tir dong I¢énh :

Java Javawebserver

Budc 2: Khoi dong rmiregistry cach tir dong 1énh :

rmiregistry.exe

Buwée3 : Khoi dong chuong trinh ding ki ddi twong Dictionary:
DictApp> Java

- Djava.rmi.server.codebase = “http://127.0.0.1 /DictApp / Dictionary
Server ”

Qua trinh chuan bi phia may chu di hoan tit . Ban c6 thé goi chwong trinh
DictionaryClient.

\ DictApp>java DictionaryClient

Pé kiém tra két qua xuat . Tuy nhién DictionaryClient khong nhim chay trén may
chi. N6 ¢6 thé duge tridu goi tr may khach ¢ xa . Co 1 diém ban can luu y do la
DictionaryClient cai dat giao tiép Runnable.Vang, chinh giao tiép nay s& cho phép ban
goi dugc phuong thire Run() nham khoi dong chwong trinh tir may khach ¢ xa . Cach
thire tri€u goi DictionaryClient & may khach s€ nhd vao bd nap RMIClassloader duoc
dé cap ngay sau déy.
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THIET KE CHUONG TRINH GQI UNG DUNG PHIiA MAY KHACH

Trén may }(héch ban khong can bat ky 16p hd tro nao ‘cé. Diéu ban can biét 1a dia chi
URL tr(} dén nol 16p trng dung DictionaryClient d'fmg nam trén may chu webserver. Luu
ma nguon cua vi du 2-46 duoi day vao thu muc bat ky.

Vi du : BootApp.java

Import java.rmi.* ;

Import java.rmi.server.* ;

Public Class BootApp {

Public static void main (String Args [ ] ) throws Exception {

// Thiét 1ap 16p phong vé cho phia may khach

System . setsecurityManager (new RMISecurityManager ());

//Nap lop ung dung DictionaryClient tir may chu

Class ClientClass = RMIClassloader.loadClass(“http://172.16.11.12 / DictApp/
“,”DictionaryClient”);

//Khéi tao thé hién cta img dung thong qua giao tiép Runnable
Runnable ¢ = (Runnable) ClientClass.newInstance();

//Chay wng dung ngay trén may khach

c.run();

}

Bién dich chuong trinh :

C:\ Testing >Javac bootApp.Java

Triéu goi ung dung :

C:\ Testing>Java bootApp
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Thong thuong bootApp dung cho muc dich chung 1a khéi dong ing dung tu xa .Java goi

co ché nay 1a co ché mdi (BootStrap)

Chuong trinh mdi c¢6 thé dugc viét tong quat hon nhu sau :

Vi du :BootStrapApp.java

Import java.rmi.*;

Import java.rmi.server.* ;

Public Class BootStrapApp {

Puclic Static void main (String Args [ ]) throws Exxeption {

IF ( Args. Length!=2) {

System.out.println(“Syntax”);

System.out.println(“Java BootStrapApp < URL> < AppClassName>");
Return ;

}

// Thiét 1ap 16p phong vé cho phia may khach
System.SetsecurityManager( new RIMSecurityManager());

/I Nap lop ung dung tir may chu Dictionary

Class ClientClass = RMIClassloader.loadClass ( Args [ 0 ] ,args [ 1]);
// Khoi tao thé hién tng dung thong qua giao tiép Runnable
Runnable ¢ = (Runnable) ClientClass.newInstance();

//Chay wng dung ngay trén may khach

c.run();

}

Ban 1én str dung BootStrapApp dé goi DictionaryClient tir xa nhu sau:
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C:\ testing> java BootStrapApp http:// 127.0.0.1 /DictApp / DictionaryClient

BootStrapApp can 2 tham s dong 1énh . Tham sd thtr nhét 1a dia chi URL viét hoa noi
16p ting dung co thé dugc nap vé bang giao thirc http .Tham s tht 2 14 tén 16p ung
dung chi ¢6 1 yéu cau duy nhat 13 16p tng dung dit trén may chu phal cai dit interface
Runnable dé BootStrapApp c6 thé chuyén kiéu va goi phwong thirc Run() ciia giao tiép
nay khoi dong d6i tuong . Tong quat hon ban c6 thé dit moi tng dung trén webserver
ctia may chu , chuong trinh moéi BootStrapApp sé& duoc goi theo ct phéap sau :

Java BootStrapApp < duong dan URL > < Tén 16p ung dung >
Poc dén day co thé ban c6 thé hoi moi thir véi Java sao “Nhiéu khé ” 1dm thé ?

That ra , cho dén hom nay rat it khi ban phai xay dung 1 tng dung 16n st dung ky thuat
RMI nhu chiing t6i vira trinh bay . Java da hoan thi¢n va dua ra m6 hinh J2EE hi¢u qua
va d& dang hon bao trum tit ca nhiing khai niemj ma RMI cung cip. Tuy nhién , J2EE
chinh x4c ciing dya trén RMI cho nén thiét nghi mot khi ndm virng vé ky thuat xu Iy va
1ap trinh ddi tuong véi RMI ban s€ tu tin hon khi tiép xuc voi moi truong J2EE s€ dugc
chung ta nghién cuu trong phan cudi chuong.
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Ung dung RMI

Pé két thiic chuwong trinh nay chung ta hay xay dlrng 1 u‘ng dung RMI c¢6 ich thuc su.
Chuong trinh cua ta c6 chirc ning cung cap va hién thi gla 6 phiéu cua cac cong ty may
tinh 16n hién nay nhu : Microsof , IBM , Sun .... Co ché hoat cua chuong trinh dya vao
mo6 hinh phan tan dbi tuong va ky thuét goi ham tir xa RMI

Ban hiy hinh dung chiing ta c6 1 d6i twong & xa chiu trach nhiém cung cap gia c6 phiéu
hién hanh cua tat ca cong ti trén thé gi(’yi Méy khéch 1a 1 chuong tring Applet chay trén
trinh duyét Browse . Applet s& gtri yéu cau dén ddi tugng chu yéu cau moi giay phaI cap
nhat lai gia dé trinh khach ( Applet) c6 thé hién thi thong bao dén ngu:(n mua co phiéu .
Vi phac thao nhu trén ban thay chuong trinh cua chung ta gan gidng véi chuong trinh
mau CallBack & vi du 2-15 . Vang , dtng 1a chung ta s& thiét ké chuong trinh & dang
may chu co thé tham chiéu nguoc vé doi tuong trén may khach ( CallBack). Vi du 2-15
chi 1a 1 mo hinh mau don gian . Thiét ké 1 tmg dung thuc thu doi hoi chiing ta phai xay
dung 1 giao dién Applet & phia may khach dong thoi tinh toan chinh xac thoi gian dé
guri dit lieuk tir may cht vé cho méay khach ¢ xa .Hinh 2-12 1a co ché giao tiép gitra trinh
khach va d6i twong trén may chi .

Trinh Dhoyét

Applet
‘_._._._._u—'_

Co che truyén thong tin vé gia co phiéu giita trinh khach va chu

StockServ

!

Chung ta s& 1an luot xay dung chuong trinh qua cac budc sau :

Budre 1 : dau tién ban hinh dung ching ta can tao 1 ddi twong c6 kha nang chuyén thong
tin qua lai gitra trinh khéach va trinh chu , Chung ta goi do1 tugng nay la Stock .

Péi tugng Stock chira thong tin vé gia ¢d phiéu va tén cia cong ty ban ra cd phiéu do.
Stock duoc cai dat nhu sau :

Vi du : Stock Java.until.* ;

// ok
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* Pbi twgng Stock ding dé‘chﬁa thong tin cap nhat tir may chu giri vé. Do phal di chuyén
trén mang nén 16p Stock can cai g‘iét giao tiép Java.io.Serializable . Khi d6 trong céc 101
goi ham RMI Stock s€ dugc truyén theo tri.

*/

Public Class Stock implement Java.io.Serializable {

String symbol ;

Float current;

Private static random random = new random ();

Private final static float MAX_VALUE = 67;

/**

« Tao dbi tuong Stock duwa vao tén cua cong ty va chon ngau nhién gia c6 phiéu
cho cong ty do

*/

Public Stock (String name) {

Symbol = name;

/| Tao gid cé phiéu ngau nhién trong khoang tir 20-60
Current = (float)(Math.abs (Random.nextInt()) %40+20);

}

E
« Cap nhat lai thay doi cua gia c6 phiéu

*/

Public float update () {

Float change = (( float)(Random.nextGaussion() * 1.0));

Change = Math.abs(change); / Thay d6i nay tiy ban quyét dinh
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Float newCurrent = Current + Change;

/| Khéng cho phép gid c6 phiéu virot qua mike tran

If (newCurrent <0 | | newCurrent > MAX_ VALUE)
Change=0;

Current + = change;

Return change;

b
}

Chung ta str dung ddi twong Random ctia goi Java.until dé tao s ngu nhién mé phong
su bién dong gia c6 phiéu. Phuong thirc update () trong Stock dung dé lay vé thay do6i
gia co phiéu cua 1 cong ty. Trén thyuc té ban c6 thé thiét ké ham update() dua vao co s&
dir liéu hoac lay thong tin tur thi truong chirg khoan.

Buéc 2 : Pic ta giao tiép ctia doi tuong StockNotify 1a mot d6i twong c6 kha nang tham
chiéu xa , N0 giup cho trinh chu c6 thé chu dong goi ngugc va truyén thong tin vé trinh
khach ( Ban xem lai ky thuat CallBack & muc 7-4 )

Vi du : StockNotify,java

Import java.rmi.*;

Import java.Util,* ;

/**

« StockNotify dung dé nhan céc thong tin cap nhat vé gia tri ¢6 phiéu do ddi
tuong trén may chu tao ra

*/
Public interface StockNotify extends Java.rmi.Remote {
/**
« Trinh chu s& goi phuong thirc update() nay ngay trén may chu dé truyén thong

tin vé cho trinh khach
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« Date thoi gian méi nhat gia co phiéu dugc cap nhat
 Stocks Danh sach c6 phi€u cua céc cong ty da dang ky véi trinh chu yéu cau
cap nhat
*/
Void Update( Date date , Stock [ | Stocks) throws RemoteExce ption ;

}

May khéch s& thuc hién danh sach cac cd phiéu can cap nhat . Péi tuong chu sé dua vao
danh sach nay dé gui gia c6 phi€u vé cho may khach cung véi thoi gian cap nhat som
nhat .( Chang ta s€ thuc hien cai ddt cho doi tugng StockNotify chung vai trinh khach
Applet ¢ budc 5).

Buéc 3: Dic ta giao tiép ctia ddi tuong chu .

Vi du : StockWatch. Java

Import java.rmi.*;

/**

« Débi tugng StockWatch dung dé tiép nhan dang ky d6i twong StockNotify tir
trinh khach . Dong thoi cap nhat gia ¢ phiéu cho trinh khach dinh ky

*/

Public interface StockWatch extends java.rmi.Remote {

/**
« Tiép nhan tham chiéu dén ddi tugng StockNotify trén may khach
 Stock Tén c6 phiéu
* Obj Doi tuong StockNotify cap nhat trinh khach
» Tra vé gia c6 phi€u madi nhat
*/

Public StockWatch (St ring stock. StockNotify Obj ) throws RemoteException;

/**

« Huy bo yéu ciu cap nhat gia cd phiéu cta 1 cong ty ndo do
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« Stock Tén co phiéu can hiy bo
» Obj Doi tuong trinh khach yéu cau huy bo c6 phicu

*/
Public Void Canel ( String stock , StockNotify Obj) throw s RemoteException;

/**

« Tra vé danh sach cac c6 phiéu di dang ky dugc cap nhat gia
» Obj D61 tuong trinh khach yéu cau cip nhat gia

*/
Public Stock] ] list (StockNotify Obj ) throws RemoteException ;

/**

« Huy bo tit ca yéu cau cap nhat gia
* Obj Doi tugng trinh khach yéu cau huy bd qua trinh cap nhat

*/
Public void canel All (StockNotify obj) throws RemoteException ;

}

Buéc 4 : Cai dat chi tiét cho ddi twong chi .Dé rut gon chung ta cai dat giao tiép
StockWatch chung véi trinh thiét 1ap va dang ky doi tuong goi tén StockServer

Vidu : StockServer,java

Import java.rmi.*;

Import java.rmi.server.*;

Import java .rmi.Registry.LocatRegistry;

Import java .util.*;

Public Class StockServer implement StockWatch , Runnable

{
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/** Tao bang luwu giik cdc doi twong StockNotify ciia mdy khdach */

Private Hashtable notifyTable = new Hashtable ();

/** Tao bang lwu trik ¢6 phiéu ciia cdc cong ty */

Private Hashtable stockTable = new Hashtable ();

/*¥* T uyén chiu trach nhiém cdp nhdt gia tri c6 phiéu sau mot thoi gian chi dinh */
Private Thread notifyer = null

/* Danh sach cdc cong ty ban cé phiéu */

Private static String [] = {“Sun”,”HP”, “Microsoft”’, “Compaq” ,
“Novell”,”IBM”,” Apple”,” AOL”,”Inprise”,”SGI”};

/7':7':

» Phuong thtrc khéi dung cua StockServer
*/
Public StockServer () throws RemoteException

{
For (int 1 = 0; 1 < name.length;i++) {
/| Tao danh séch cdc c6 phiéu twong g véi danh sdch cdc cong ty

Stocktable.put(Nameli] , new Stock(Name [i])) ;

b

}

/**
« Tra vé ddi tuong ¢ phiéu Stock cho may khach véi gia tri cAp nhat moi nhat
 Stock Tén c6 phiéu
» Obj D61 tuong trinh khach yéu cau cip nhat gia

*/
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Public Stock Watch(String stock , StockNotify obj) throws RemoteException
{

System .out.println (“StockServer.watch:”+stock)

/| Ldy vé danh sdch cdc c6 phiéu

Vector stock (Vector) notifyTable.get(obj);

/| Néu chira c6 thi tao danh sdch cé phiéu moi

If (stocks == null) {

Stocks = newVector();

notifyTable.put(obj , stocks );

}

/| Néu chira c6 c6 phiéu ma trinh khdch yéu cdu thi thém cé phiéu méi vdo
danh sach .

if (! Stocks .contains(stock)) {

Stocks .addElement (stock);

}

/| Khéi déng tuyén theo déi va cdp nhdt gid cé phiéu

If (notifier == null) {

Notifier = new thread (this , “StockNotifier”) ;

Notifier.start ();

}

Return(Stock) stockTable.get(stock);

}
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/**
* Huy bo yéu S:Qu C?lp nhat gi c6 phiéu
+ Stock Tén cO phiéu ‘
» Obj D61 tuong trinh khach yéu cau cip nhat gia
*/
Public void cancel (String stock , stockNotify )
{
Vector stocks = (Vector) notifyTable.get(obyj);
Stock[ ] stockList = null;
If (stocks ! = null){
Enumeration enum = stocks.elements();
stockList = new stocks [ stocks.size()];
mti=0;
/| Trich ra danh sdch céc cé phiéu tir bang cé phiéu
While (enum.hasMoreElements()) {

String stockname = (String) enum.nextElement();

StockList[ i++] = (stock)stockTable.get(stockname);

}

b

/| Trd vé danh sdch c6 phiéu
Return stockList;

}

/**
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* Huy bo viéc cdp nhdt cua tdt ca cdac co phiéu

*/

Public synchronized void cancelAll (s tockNotify obj)

{

notifyTable.remote(obj);

}

/**

* Sinh gid ngau nhién cho tirng cé phiéu

*/

Private void generateUpdate()

{

Enumeration enum = stockTable.elements();
While (enum.hasMoreElements()) {

Stock stock = (stock)enum.nextElement();

}
b

/**

* Tao tuyén dinh ky cdp nhdt gid c6 phiéu cho nhitng cong ty dwoc phia may khéch yéu

cau
*/
Public void run ()

{

Boolean done = false;
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Do {

Try {

/| Cdp nhdt dir liéu 2s 1 lan
Thread.currentThread().Sleep(2000);

} catch (interruptException e) §{

}

/| Ghi nhdn ngay gio gia ¢é phiéu thay doi
Date date = new Date();

Il Tao gid méi cho c¢é phiéu
GenerateUpdate();

/] Yéu cau khdch nhan dir lieu da cap nhdp
Enumeration enum = notifyTable.keys();
While (enum.hasMoreElements()) {
StockNotify obj = (StockNotify)enum.nextElement();
Stock [ ] stockList = List (obyj);

If (stockList ! = null) {

/] Giri 56 liéu dd cdp nhat

Try {

System.out.println (“StockServer.run: sending update’+date);
Obj.update(date, stockList);

} catch (RemoteException e ) {

e.printStackTrace ();
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cancelAll (obyj);

b

}

}

/| Kiém tra xem con gid c6 phiéu trong danh sdch can cdp nhdt hay khéng
If (notifyTable.isEmpty()) {

Notifier = null;

Done = true;

}

} While (! done);

b

/**

* Chuwong trinh chinh : kién tao doi twong chi; tir tao bg dang ki registry. Pdang ki va
rang bugc doi twong chu voi registry

*/

public static void main (string args [ |)

{

/I Cai dat I6p bdo vé cho mdy chu

System.setSecurityMana ger(new RMISecurityManager());
Try {

/| Tw tao b dang ki registry hoat déng trén cong 1234
System.out.println(“StockServer.main : creating server”);

LocateRegistry.createRegistry(1234);
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/] Tao doi twong chu

System.out.println(“StockServer.main : creating server”);
StockServer server = new StockServer ();

/| Théng bdo kha nang goi dwoc tir xa ciia déi twong chii véi mdy do Java
UnicastRemoteObject.exportObject (server);

// Ring budc ddi tirong chii véi registry ¢ cong 1234
System.out.println(“StockServer.main : binding server”);
Naming.rebind(““// localhost : 1234 / StockServer”, server);
System.out.println (“StockServer.main : done”);

}

Catch (Exceptione ) {

System.out.println(“StockServer.main:an exception occurred : ““ +e.getMessage());

e.printStrackTrace();

}
b
b

Ngoai viéc cai dat giao tiép StockWatch, StockServer cai dit thém giao tiép runnable.
Giao tiép runnable duoc dung voi muyc dich tao ra tuyén (thread) chay doc 1ap dinh ky
2s 1 1an tinh todn gia c6 phiéu va yéu cau ddi tugng StockNotify & trinh khach cap nhat
lai thong tin.

Qua trinh cai dat d6i twong & may chu di hoan tit. Chung ta s& thiét ké 1 Applet & may
khach (hay trinh khach ) c6 kha nang triéu goi phuong thirc cua StcokSever trén may
chu

Budc 5 : Xay dung Applet va cai dit dbi tuong StockNotify

Vi du: StockApplet.java
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Import java .applet.Applet;
Import java.awt.*;

Import java.net.URL;
Import java.rmi.* ;

Import java.rmi.server.* ;
Import java.util.* ;

/**

* Ban luu y stocszlpplet cua ta viea la Applet viea la StockNotify. ‘Vi StockNotify
dwoc tham chieu boi doi twong StockSever ,nén ta can goi lénh
UnicastRemoteObject.exportObject() dé thong bao voi may do Java sw hién dién cua
StockNotify

*/

Public Class StockApplet extends Applet implements StockNotify {

/%% Tong s6 co phiéu toi da can hién thi */

Static final int MAX UPDATES =34 ;

/%% Chiéu réng ciia bang vé biéu do bdo gid */

Private static final int width = 500;

/**Chiéu cao ciia bang vé biéu dé bdo gid * /

Private static final int height = 350;

/%% Mang chira cdc thoi diém cdp nhdt */

Private Vector time = null;

/** Mang chira cdc hép checkbox ddanh dau gid cé phiéu cé can cdp nhat hay khéng*/
Private Vector checkboxes = null ;

/** Bing dnh xa tén c6 phiéu véi doi twong Stock*/
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Private Hashtable stockTable = null;

/%% Tham chiéu dén doi twong chii */

Private StockWatch stockWatch = null;

/* Danh sach cdc cong ty ban cé phiéu can liém yét*/

Private static String name [ ] = {“Sun”,”HP”, “Microsoft”, “Compaq” ,
"Novell’”’,IBM,,’”Apple’,,,’AOL,’,”InpriSe,’,,,SGI”};

/* Mau sdc dé vé biéu do */

Private Color color [ ] = { new Color(205,92,92) ,
Color, orange,

New Color (220,220,90),

New Color (85,107,47),

* Color.blue,

New Color (160,32,240),

New Color (238,130,238),

Color.black,

New Color (205,120,92),

New Color (0,100,0);

%

* Cai dat phwong thire ciia doi twong StockNotify
*/

Public void update(Date date , Stock [ Jstock)

{

System.out.println(“StockApplet.update” +date);
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/I Lwu lgi ngay gio cap nhdt

If (time.size()== MAX UPDATES){

Time.remoteElementAt(0);

}

Time.addElement(date);

/| Lwu lai dit liéu gid cé phiéu . Ban can xem phan cai dét ciia I6p StockData bén diedi
Int numUpdates = time.size();

For (int 1 = 0; 1 <stock.length;i++) {

StockData data = (StockData)stockTable.get(stock [ 1].symbol);

If (data! = null) {

Data.update (stock [i],numUpdates);

}

}

/| V& lai bang bdo gid cé phiéu
Repaint();

}

/**

* Khoi tao Applet
*/

Public void init ()

{

/] Khéi tao cdc bién ban dau
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Time = new Vector (MAX UPDATES) ;

StockTable = new Hashtable();

StockWatch = null;

/I Thong bao sw hién dién cua doi twong StockNotify
System.out.println (“StockApplet.init: exporting remote object”);
UnicastRemoteObject .exporObject( this );

/| Tim d6i twong trén may chii

URL base = getDocumentBase () ;

String serverName = “’rmi // localhost :1234/StockServer’’ ;
System.out.println (“StockApplet init”);

StockWatch = (StockWatch) Naming.lookup(serverName);

/| Péng ki cdc c6 phiéu ma Applet muon trinh chii ¢dp nhdt gid
For (int i = 0; i<name.length;i++) {

System.out.println (“StockApplet.init: watch stock”+tname [ i]);
StockWatch.watch(name [ 1] this);

stockTable.put(name [ i],new StockData(name [i],color[i]));

b

System.out.println (“StockApplet.init: done registering stocks”);
} catch (Exception e){

Add(new Label(“exception occurrent during initialization.Check the log”));
Add(new Lablel (e.getClass().getName() + “:” +e.getMessage()));

System.out.println (“got exception:” +e.getMessage());
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e.printStackTrace();

return;

}

}

/] Vé cdc é checkbox hién thi tén cé phiéu cia cdc cong ty
Checkboxes = new Vector();

Enumeration enum = stockTable.elements();

Int1=0;

While (enum.hasMoreElements()) {

StockData data = (StockData) enum.nextElement ();
SensitiveCheckbox cb = new SensitiveCheckbox(data,this);
Data.cb = cb;

Checkboxes .add(cb);

Add(cb);

Cb.setState(data.displayed) ;
Cb.reshape(10,i++*25+35,110,18);

b

}

E

* Yéu cau doi twong chii ngimg cung cdp thong tin khi Applet cham dirt hoat dong
*/

Public void destroy()
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{

/| Yéu cau doi twong chii hity bé cdp nhdt thong tin
If (stockWatch ! = null) {

Try {

stockWatch.cancelAll (this);

}catch(Exception e) {

}

b

}

E

* Cdp nhdt va vé do thi cia gid cé phiéu

*/

Public void paint (Graphics g ) {
G.setColor(Color.black);
g.drawRect(0,0,width-1.height-1);

float miny = 0,0f;

float maxy = 75,0f;

/| V& d6 thi cua tdt cd di liéu

Enumeration enum = stockTable.elements();
While (enum.hasMoreElements()) {
StockData data = (StockData )enum.nextElement();

Int size;
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Stock [ ] updates;
Synchronized(data.updates) {
Size = data.updates.size();
Updates = new Stock [ size];
Data.updates.copyInto(updates);
}

g.setColor(data.color);

if ( data.displayed) {

/| Vé hinh chit nhdt bao quanh cé phiéu néu chudt di chuyén dén cé phiéu dé

If (data.cb! = null && data.cb.haveMouse()) {
Point p = data.cb.location();

Dimersion d = data.cb.size();
g.drawRect(p.x-1,p.y-1,d.width+4,d.height+4);
g.drawRect(p.x-2,p.y-2,d.width+4,d.height+4);
/| Vé do thi

If (size >0)
g.drawLine(p.x+d.width+2,p.i+10,150,scale(updates [ 0].current));
}

Int x = 150,inc = 10;

For (int i = 0; i< size; i++) {

If (updates [ 1] i= null) {

g.drawRect(x-1,scale(updates [ i].current)-1,3,3);
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if ((i <size-1) &&updates [ i+1] !=null) {

int X2 = x + inc;

g.drawLine(x,scale(updates [i].current)),x2,scale (updates [i+1].current));

}

%
* Poi toa dé tuwong déiy

*/

Int scale(float y) {

Return height — (int)(y*5+.5);

}

Void setMouseHere (boolean display)

{

Enumeration enum = stockTable.elements();

While (enum.hasMoreElements ()) {

StockData data = (StockData)enum.nextElements ();

Data,cb.mouseHere = display;
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b
}

%
* Lép StockData chira cdp nhdt ciia gid c6 phiéu vé hién thi théng tin vé cé phiéu
*/

Static Class StockData {

Public String name;

Public Vector updates;

Public Color color;

Public boolean displayed;

Public SensitiveCheckbox cb;

Public StockData (String name,Color cl) {

This.name = name;

This.color = cl;

This.updates = new Vector (StockApplet. MAX UPDATES) ;

Displayed = true;

b

%

*Cap nhat

*/

Void Update(Stock stock , int numUpdates) {

Synchronized (updates) {
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If (updates.size()) == StockApplet. MAX UPDATES) {
Updates .remoteElementAt(0);

}

If (updates.size() <numUpdates) {

For (int i= updates.size();i<numUpdates-1;i++) {
Updates.addElement(stock);

}

b

Updates.addElement(stock);

}

b

}

E

* Lop SensitiveCheckbox diing dé xdac dinh chudt di chuyén
*/

Static Class SensitiveCheckbox extends canvas {
StockData data;

Boolean state = true;

StockApplet panel;

Boolean MouseHere = false;

Public boolean haveMouse() {

Return MouseHere;
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}

Public SensitiveCheckbox (StockData data,StockApplet p) {

This.data=date;

Panel = p;

b

Public boolean mouseEnter (Event evt,int x , int y) {
If (State) {

Panel.setMouseHere(false);

MouseHere = true;

Panel.repaint();

}

Return false ;

}

Public boolean MouseExit(Event evt,int x,int y) {
If (State) {

MouseHere = false;

Panel.repaint();

}

Return false;

}

Public boolean MouseDown (Event evt, int x,int y){

If (State)
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State = false;

Else

State = true;

MouseHere = state;
Data.displayed = state;
Repaint();
Panel.repaint();

Return true;

}

Public void paint(Graphic g) {
g.setColor(Color.black);
g.drawLine (4,4,14,4);
g.drawLine (4,4,4,14);
g.setColor(Color.gray);
g.drawLine (5,14,14,14);
g.drawLine (14,5,14,14);
g.setColor(Color.color);
g.fillRect(5,5,8,8);
g.setColor (Color .color);
g.drawString(data.name,17,15);
g.setColor(Color.black);

if ( state ) {
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if (data .color == Color. black)
g.setColor(Color.gray);

if (data .color==color.blue)
g.setcolor(Color.gray);
g.drawLine (5,5,13,13);
g.drawLine (5,6,12,13);
g.drawLine (13,5,5,13);
g.drawLine (13,6,6,13) ;

}

}

Public void setState(Boolean s){
State = s;

Repaint();

b

}

}

StockApplet cia ta can dugc dat trong 1 trang web . Ban tao trang web StockApp.html
c6 noi dung nhu sau :

Vi du 2-53:StockApp.html
<HTML>
Stock Exchange from java

< Applet codebase = “.

Code= “StockApplet”
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Width = 500 Height = 350>
</ Applet>
</HTML>

Truéc khi bién dich ching ta can tao tap tin policy quy dinh co ché bao mat ctia Applet
va trinh chu nhu sau:

M§¢ trinh soan thdo notepad trong windows nhap vao chét d6 bao mat va luu tap tin
xuong dia voi tén Security.Policy.

Vi du 2-54 :Tap tin chinh sach Security.Policy
Grant {

Permission java. Security. Allpermission;

§s

Buéc 6: Cudi cung la bién dich va chay chuong trinh ¢ ca 2 phia khach chu. Ban hay
lru tit ca ma ngudn va tap tin Security.Policy, StockApp.html vao thu muc

C:\ RMI \ Stock \. Chuyén vao thu muc niy chuyén vao thu muc nay thuc hién cac budc
bién dich nhu sau :

Bién dich ma nguon

C: \RMI \ Stock> Javac * Java

Bién dich tdp tin trung gian cho doi twong StockServer:
C: \ RMI \ Stock > rmic StockServer

Bién dich tdp tin trung gian cho doi twong StockNotify:
C: \ RMI \ Stock > rmic StockApplet

(Ban luu ¥, StockApplet cta ta do cai dit giao tiép StockNotify nén ban than n6 1a 1 d6i
tuong co thé phuc vu cho giao ti€t StockNotify that su)

Tao va dang ky ddi tugng tren may chu

C: \RMI \ Stock > java Djava.Security.Policy= Security.Policy Stock Server
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(Chung ta ko can khoi dong chuong trinh rmiregistry , Stockserver ty tao bo ding ky
Registry ¢ cong 1234 voi registry chinh ban than no.)

Khoi dong Applet trén may khach :
C: \RMI \ Stock > AppletViewr StockApp.html

Két qua chu’O’ng trinh s& dwoc hién thi nhu hinh 2 11 Applet liét ké 1 bang gia co phleu
cung véi d6 thi biéu dién bién dong cua gia ¢ phidu dang tang hay giam trong rat
sinh dong > Ban c6 thé di chuyén chudt dén timg loai ¢6 phiéu cua cic cong ty khac
nhau. Kich chudt vao 6 Checkbox , khi ban khong danh dau 6 Checkbox , doi tuong
StockNotify s& khong con yéu cau may chi cap nhat gia co phiéu cta cong ty d6 nita .

Diém tht vi 12 Applet cia ta ¢ kha ning chay trén browser . Khong can bat ky cai dat
nao tir phia may khach .Nhitng cong viéc can lam cua trinh khach chi 1a mé trinh duyét
(IE hay NetScape) va danh vao dia chi URL dan dén trang web StockApp . html do nha
cung ca”ip chi dinh . Viéc cai dat StockSever , StockNotify 1a do trinh chi dam nhiém.
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Chwong 4: Lap trinh phén tan doi twong véi
Corba

Gi6i thiéu vé Corba

Nhu ching ta da biét, Java la ngoén ngir thuan déi twong nhat trong cac ngon ngir lap
trinh, moi khai niém, moi thtr, moi noi déu quy vé d6i twong. Cac dbi tuong trong ngdn
ngit 1ap trinh huéng ddi twong dugc thiét ké bang ngon ngir nao thi chi c6 ma 1énh tuong
mg cua ngdn ngir d6 méi truy xuat duge chiung. Van dé, 1am thé nao dé cac doi tuong
duoc thiét ké bang cac ngdn ngit 1ap trinh khac nhau co thé tridu goi va st dung 1an
nhau?

Su ra doi cua Java da giup cho moi tmg dung va ddi twong ctia n6 ¢6 thé chay moi lic
moi noi trén nhidu hé didu hanh. Tuy nhién, thé gidi lap trinh 14 v6 cung da dang va
phong phu, c6 rat nhiéu ngdn ngir 1ap trinh “tién bdi” chira cac thu vién di dugc thiét ké
xdy dung cong phu dang hoat dong rat hiéu qua. Vi thé ma ta khong thé bét tit ca cac
1ap trinh vién chuyén hét sang dung java. Yéu cau dit ra 13 cAn c6 mot “tiéng néi” chung
cho tat ca cac ngdn ngir 1ap trinh. Va Corba ra doi nham dap tng yéu cau do.

Corba (Common Object Request Broker Architecture) — tam dich 13 kién trac moi gi6i
cac doi tugng. Corba dugc xay dung bo1 mdt to6 chirc nghién ciru OMG (Object Manager
Group) véi su hop tac cia hon 800 cong ty.

Céc ngon ngir lap trinh déu c6 cac diém chung 1a cac 10i goi ham, thi tyc, tham sb
truyén, tri tra vé... Ngon ngit dic ta 4nh xa cac diém chung d6 thanh nhu:ng ngon ngilr
1ap trinh khac nhau. Corba 1a ngén nglr déac ta giao tlep, n6 dinh nghia nhiéu dich vu
Corba hoat dong v6i nhiéu ngdn ngit 1ap trinh khac nhau va khong chi véi nén java.

Corba xac dinh hai van dé co ban:

+ Thyc thé ma cho phép lién lac giira 2 tién trinh dugc goi 1a mot trinh moi gidi yéu cau
doi tuong (Object Request Broker - ORB).

+ Mot giao thire duoc ORB dung dé lién lac gitta nhiéu tién trinh, duoc goi 1a IIOP
(Internet Interoperability Protocol). Corba quy dinh mét tdp cdc mo ta ham kiéu dir li¢u
cach khai bao d€ ban dac ta doi tuong.

Corba con duoc goi 1a ngdn ngit dic ta giao tiép (IDL — Interface Description

Language). N6 mé ta chtrc ning cua ddi twong thong qua ham, phuong thuc, thude
tinh...n6 khong chira bat ky cai dit ma 1énh nao. Va dic ta dbi twong dua trén khai niém
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interface trong java. Trong cac ngdn ngit, diéu dau tién khi cai dat ham hay thu tuc 1a
phai khai bdo. Vi du:

Trong c/C

int get price(char * product)

Trong Pascal/Delphi:

function get_price(product : string): integer,
Trong Visual Basic:

function get_price(product as string) as integer
Trong Java:

public interface SomeLibrary{

public static int get price (String product) ;

b

Budc dau tién khi thiét ké chuong trinh & mirc do triru twong nhat c6 thé. Gia sir & budc
nay ban khong muon 4p dat véi mot ngdn ngir nao ca. Ban dung mdt ngdn ngilt tong quat
dé khai bdo ham get price cta riéng minh nhu sau:

thefunction theinteger get price (product as thesting)

Tiép theo ban mudn cai dat ngdn ngit khac nhu Pascal. Diéu nay khong hé kho néu ban
biét dugc cach khai bdo tuong tng gitra dac ta va cac tur khoa cling nhu kiéu dir li€u
trong Pascal cai dat .

Vi du:

Ngon ngir dac ta Pascal

Thefunction function

Theinteger integer

Get_price get_price

As
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Thestring string

Qua trinh trén dugc goi la anh xa tir ngébn nglr ddc ta sang ngdn ngir cai dat. Po lay
tudng cua cac nha thiét ké va xay dung nén kién truc Corba. Corba qui dinh vé mot tap
mo ta ham, ki€u dir li¢u, cach khai bao dé ban dac ta doéi tugng. Pac ta doi tugng cling
giong nhu khéi niém giao dién trong java. Chi la md ta cac chirc ndng cua doi tugong
thong qua ham, phuong thirc, thudc tinh... Khong c6 ma 1énh nao trong ngén ngir dac ta.
Chinh vi vay Corba con goi 1a ngon nglr déc ta giao ti€p (Inteface Decsription Language
hay IDL).

Vi du: Dic ta d6i tuong Calculator bang ngdn ngit IDL ctia Corba

* Tao file Calculator.idl

interface Calculator {

long addNumber ( in long X, in long y );
53
« Dé chuyén file dic ta ndy sang cac ngdn ngit 14p trinh khac chung ta c6 thé
dung nhu sau:
+ idl2cpp Calculator.idl // chuyén sang C++

e idlj Calculator.idl // chuyén sang Java
» Két qua 1a ching ta c6 dugc tap tin CalculatorOperations.Java nhu sau:

public interface CalculatorOperations
{

int addNumber(int x, int y);

} // interface CalculatorOperations

Budc cai dat ham addNumber() 1a do 1ap trinh vién thyc hién. Corba chi gitp triéu goi
ham addNumber() tir 461 tugng CalculatorOperations.
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Anh xa giira ngén ngir IDL va Java

Ta thiy, ngon ngit IDL khéng ¢6 cac diéu khién nhu dg, for, yvhi[e, if, else. N6 chi la
ngdn ngtr dac ta. Java cung cap cho ban cong cu dung dé€ chuyén doéi gitra khai bao IDL
va khai bao java.

- Bé chuyén tir mot 16p giao dién ctia IDL ctia Java sang dic ta IDL dung 1énh:
Rmic —idl YourObject.class

- Bé chuyén tir didc ta IDL sang mét 16p giao dién ctia IDL cia Java dung 1énh:
idlj YourObject.idl

Vi du : Anh xa giita corba va java.

- Pac ta trong Corbar (Corba IDL):

module {

interface MathLibrary {

long add( in long x, in long y );

string About( in string version );

3

- Tuong tng v6i Java :

package Math;

public interface MathLibrary {

int add (int x, int y);

String About(String version);

b

Ngbn ngir dic ta trong mo hinh Corba gan giéng voi ngdn ngir C. Corba dua ra tir khoa
in cho cac bién truyén vao theo tri va tir khoa out dé lay tri tra ve.
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IDL Corba Java

moduleinterfacecontantbooleanchar,wcharoctectstring,wstringshort,unsigned
shortlong,unsigned longlong long,unsigned long
longfloatdoubleenum,struct,union sequence,arrayexceptionoperation

packageinterface,help
finalbooleancharbytej
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Corba va mo hinh phan tan.

Chuong trinh moi gidi trung gian ORB.

. T T ]
, DD
-\\ @ O @
AN x &
B
R il

N ORB

Triéu goi doi twong Corba thong qua moi truong moi gioi ORB

Cac d6i tuong sau khi duoc xay dung bang cac ngdn ngit 1ap trinh khac nhau mudn triéu
goi 1an nhau phai thong qua chuong trinh méi gidi trung gian ctia Corba goi la ORB.

ORB hoan toan doc 1ap véi may 4o java. Ta c6 thé chay doc lap Java véi ORB tuy nhién
tir Java 1.2 da nhting luén ORB nén ta c6 thé thu nghiém cac ung dung Corba ngay trén
nén Java ma khong can trinh ORB cua c4c nha cung cap khéc.

Cac d6i trong du dugc cai dit bang bat ki ngon ngit ndo néu nhu tuin theo ngdn ngir
IDL déu la do6i tuong ctiia Corba. Dya vao cac dic ta IDL, ORB s& biét tén phuong thirc
can goi, ki€u doi so truyén cho phuong thirc, tri tra ve.

IDL
| o/ Java

COFRBA CORBA

ORB giao tiép thong qua cdc théng tin dic ta IDL
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Co ché 1am viéc ciia ORB.

ngp
OREB ORB

A
Y

Client Sernar
Giao tiép giita trinh khdch va doi tiwong Corba trén may chii

« Phan cai dit d6i twong Corba trén may chu dién ra nhu sau:

« Pic ta d6i twong bang ngdn ngit IDL cua Corba.

« Chuyén dic ta d6 thanh mé ta ctia ngdn ngit cy thé. Dua vao dic ta IDL yéu
cau trinh bién dich tao ra 16p trung gian _SKel.

« Cai dat ddi tuong trén bang ngdn ngit java.

« Phan két ndi v6i d6i tuong may khach.

« Dung dic ta IDL cua d6i twong yéu cau trinh bién dich tao 16p trung gian
_Stub.

« Khi trinh khach triéu goi dén d6i twong chi, 101 goi s& duoc chuyén qua _Stub
trén may khéch, giri dén trinh méi gigi ORB. Trinh ORB méy khach gui dén
trinh ORB mdy chii theo giao thirc IIOP. Trinh ORB may cha chuyén 1oi goi
cho Skel may chu. Cubi cung ddi twong Corba trén trinh chi s& thuc thi
phuong thure cua no.

Giao thirc IIOP 1am nén tang cho tit ca cac ddi tuong co thé giao tiép véi nhau trén
mang Internet mot cach dé dang.
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Xay dung Ung dung Corba khach/chii trong méi truwong
java

Xay dwng ddi twong Corba.

Chung ta s€ xem xét mot vi du st dung Corba

Dau tién ching ta s& dinh nghia IDL cho dbi tuong tir xa.

interface Icalculator {

double TinhToan(in double sol, in double s02, in char pt);

3

Bay gid chung ta c6 thé bién dich IDL dung 1énh idlj. Tham s -fall phat sinh ma ca 2
phia may khach va may chu:

idlj -fall Icalculator.idl

Sau khi bién dich IDL, s€ phat sinh mot ) tap tin sau:
IcalculatorStub. Java: la ma stub.

Icalculator.Java: la giao dién tir xa..
IcalculatorHolder.Java la ma hoé tro.
IcalculatorHelper.Java la md hé tro.
IcalculatorOperations.Java la md hé tro-

IcalculatorPOA .Java 1a ma skeleton va 13 16p cha chung ta thira ké khi cai dat ma bén
phia may chu.

Viét ddi twong goi tir xa.

Tiép dén chung ta s& cai dat 16p bén phia may chu duge goi 1a clsRemote va thira ké tir
16p gdc phat sinh khi dich IDL:

class clsRemote extends _lctIRemoteOblmplBase {
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public clsRemoteO() {

b

public double TinhToan (double sol, double so2, char pt){
switch(pt){

case 't

return sol + so2;

case '-"

return sol - so2;

case '*":

return sol * so2;

case '/":

return sol / so2;

case '%":

return sol % so2;

}

return O;

b

}

Chwong trinh bén phia may chua

Tiép dén ching ta cai dat ma bén phia may chu, dé thuc hién viéc khéi tao dbi tuong va
dang ky may chu tén:

import org.omg.Corba.*;

import org.omg.CosNaming.*;
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import org.omg.CosNaming.NamingContextExtPackage.*;

public class clsRegReO {

public static void main(String[] args) throws Exception {
System.out.println("Setup IctRemoteO");

ORB orb = ORB.init(args,null);

clsRemoteO rm = new clsRemoteO();

orb.connect(rm);//Ket noi O Corba voi moi truong ORB

//Lay dang ky den dich vu tnameserv

org.omg.Corba.Object thamChieSV = orb.resolve initial references('"NameService");
//Chuyen kieu tham chieu den tnameserv|ve NamingContext
NamingContext nct = NamingContextExtHelper.narrow(thamChieSV);
//Tao ten cua doi tuong

NameComponent nc = new NameComponent("IctRO","");

//Tao duong dan de Iuu ten doi tuong

NameComponent path[] = {nc};

//Rang buoc doi tuong do vao tnameservices

nct.rebind(path,rm);

System.out.println("Server waiting....");

System.in.read();

}
b
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Qua day ta thdy Corba hon han RMI ¢ chd d6i tugng RMI chi goi dugc bai cac trinh
khéch viét bang Java con cac doi tugng trong Corba c6 thé goi dugce bdi trinh khach viét
bang cac ngdn nglr khac nhu C++, delphi...

Chuong trinh bén phia may khach

Cubi cung ching ta tao ra mot chuong trinh bén phia may khach dé thuc hién 15i goi
phuong thure tir xa:

import org.omg.Corba.*;

import org.omg.CosNaming.*;

class clsRunClient {

public clsRunClient() {

b

public static void main(String[] args) throws Exception {

ORB orb = ORB.init(args, null);

//Tham chieu den dich vu tnameservices

org.omg.Corba.Object tnsv = orb.resolve initial references("NameService");
NamingContext nct = NamingContextExtHelper.narrow(tnsv);
NameComponent nc = new NameComponent("IctRO", "");
NameComponent path[] = {

ncj;

IctIRemoteOb conS = IctIRemoteObHelper.narrow(nct.resolve(path));
double a=13, b= 3;

System.out.println("Tong hai sé la: " + conS.TinhToan(a, b, '+'));
System.out.printIn("Hieu hai s6 1a: " + conS.TinhToan(a, b, '-'));

System.out.printIn("Tich hai s6 1a: " + conS.TinhToan(a, b, '*");
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System.out.println("Thuong hai sé la: " + conS.TinhToan(a, b, '/"));
System.out.printIn("Mod hai s6 1a: " + conS.TinhToan(a, b, '%"));

}

}

Chay ung dung Corba

Dé thuc thi doan ma vi dy, ching ta phai khoi dong RMI Registry, chay doan ma bén
phia may chu mot lan, sau d6 chung ta c6 thé chay chuong trinh khéach:

idlj -fall -oldImplBase lctPhepToan.idl

Javac *.Java

start tnameserv

Java clsRegReO

pause

Két qua in ra man hinh:

To6ng hai s6 1a: 16

Hiéu hai s6 1a: 10

Tich hai s6 1a: 39

Thuong hai s6 1a: 4,333333

Mov hai s 1a: 1

Cac cach khéi dong trinh moi gioi ORB.
Trong vi du trén ta khoi dong trinh méi giéi ¢ hai phia khach cha bang 1énh:
ORB orb = ORB.init( args, null );

Phuong thuc tinh init cia ORB can hai ddi sb:

« Dbi s6 thtr nhat dung dé nhan cac tuy chon (Néu co).
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« D6i s6 thir hai do nguoi 1ap trinh chi dinh.

Néu ca hai dbi s6 nay cung mang gia tri Null ORB s& dung céac thong s cua hé thong
mac dinh.

Trong truong hop ban khong ding cac thong s6 mic dinh ciia ORB ban can khoi tao cac
do1 s6 cho phuong thirc. ORB.init();

Tim hiéu ddi twgng Corba dugc cai dat phia may chu

Duéi day 1a ndi dung tap tin khi ban dung I¢énh :

idlj - fall - oldImplBase Example .idl

Vidu 4.7.1: _IcalculatorImplBase.Java

public abstract class IcalculatorlmplBase extends org.omg.Corba.portable.Objectlmpl
implements Icalculator, org.omg.Corba.portable.InvokeHandler

{

// Constructors

public IcalculatorImplBase ()

{
b

private static java.util. Hashtable methods = new java.util.Hashtable ();

static

{

_methods.put ("TinhToan", new java.lang.Integer (0));

}

public org.omg.Corba.portable.OutputStream _invoke (String $method,

org.omg.Corba.portable.InputStream in,

125/206



org.omg.Corba.portable.ResponseHandler $rh)

{

org.omg.Corba.portable.OutputStream out = null;

java.lang.Integer method = (java.lang.Integer) methods.get ($method);
if (__method == null)

throw new org.omg.Corba.BAD OPERATION (0,
org.omg.Corba.CompletionStatus. COMPLETED MAYBE);

switch (__method.intValue ())

{

case 0: // Icalculator/TinhToan
{

double sol =in.read double ();
double s02 = in.read double ();
char pt = in.read_char ();
double $result = (double)0;
$result = this. TinhToan (sol, so2, pt);
out = $rh.createReply();
out.write_double ($result);
break;

}

default:

throw new org.omg.Corba.BAD OPERATION (0,
org.omg.Corba.CompletionStatus. COMPLETED MAYBE);
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}

return out;

} // _invoke

// Type-specific Corba::Object operations
private static String[] _ids = {
"IDL:Icalculator:1.0"};

public String[] ids ()

{

return (String[]) _ ids.clone ();

}

} // class IcalculatorImplBase

Vi du 4.7.2: IcalculatorStub.Java

public class IcalculatorStub extends org.omg.Corba.portable.Objectlmpl implements
Icalculator

{

public double TinhToan (double sol, double s02, char pt)

{

org.omg.Corba.portable.InputStream $in = null;

try {

org.omg.Corba.portable.OutputStream $out = request ("TinhToan", true);
$out.write_double (sol);

$out.write double (s02);

$out.write_char (pt);
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$in = _invoke (Sout);

double $result = $in.read double ();

return $result;

} catch (org.omg.Corba.portable. ApplicationException $ex) {
$in = $ex.getInputStream ();

String _id = $ex.getld ();

throw new org.omg.Corba. MARSHAL (_id);

} catch (org.omg.Corba.portable.RemarshalException $rm) {
return TinhToan (sol, so2, pt);

} finally {

_releaseReply ($in);

}

} // TinhToan

// Type-specific Corba::Object operations

private static String[]  ids = {

"IDL:Icalculator:1.0"};

public String[] ids ()

{

return (String[]) _ids.clone ();

}

private void readObject (java.i0.ObjectInputStream s) throws java.io.IOException

{
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String str = s.readUTF ();
String[] args = null;
java.util.Properties props = null;

org.omg.Corba.Object obj = org.omg.Corba.ORB.init (args, props).string to object
(str);

org.omg.Corba.portable.Delegate delegate = ((org.omg.Corba.portable.Objectlmpl)
obj). get delegate ();

_set_delegate (delegate);

}

private void writeObject (java.io.ObjectOutputStream s) throws java.io.IOException
{

String[] args = null;

java.util.Properties props = null;

String str = org.omg.Corba.ORB.init (args, props).object to string (this);
s.writeUTF (str);

b

} // class IcalculatorStub

Vi du 4.7.3: Icalculator

public interface Icalculator extends IcalculatorOperations, org.omg.Corba.Object,
org.omg.Corba.portable.IDLEntity

{

} // interface Icalculator
Vi du 4.7.4:1calculatorHelper

abstract public class IcalculatorHelper
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{

private static String id = "IDL:Icalculator:1.0";

public static void insert (org.omg.Corba.Any a, Icalculator that)

{

org.omg.Corba.portable.OutputStream out = a.create_output_stream ();
a.type (type ());

write (out, that);

a.read value (out.create input stream (), type ());

}

public static Icalculator extract (org.omg.Corba.Any a)

{

return read (a.create_input_stream ());

}

private static org.omg.Corba.TypeCode _ typeCode = null;
synchronized public static org.omg.Corba.TypeCode type ()
{

if (__typeCode == null)

{

__typeCode = org.omg.Corba.ORB.init ().create_interface tc (IcalculatorHelper.id (),
"Icalculator");

}

return _ typeCode;

}
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public static String id ()
{

return _1d;

}

public static Icalculator read (org.omg.Corba.portable.InputStream istream)

{

return narrow (istream.read Object (_IcalculatorStub.class));

}

public static void write (org.omg.Corba.portable.OutputStream ostream, Icalculator
value)

{

ostream.write_Object ((org.omg.Corba.Object) value);

}

public static Icalculator narrow (org.omg.Corba.Object obj)
{

if (obj == null)

return null;

else if (obj instanceof Icalculator)

return (Icalculator)oby;

else if (lobj. is_a (id ()))

throw new org.omg.Corba.BAD PARAM ();

else

{
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org.omg.Corba.portable.Delegate delegate
((org.omg.Corba.portable.Objectimpl)obj). get delegate ();

_IcalculatorStub stub = new _IcalculatorStub ();
stub. set delegate(delegate);

return stub;

}
b
b

Vi du 4.7.5: IcalculatorHolder.Java

public final class IcalculatorHolder implements org.omg.Corba.portable.Streamable

{

public Icalculator value = null;

public IcalculatorHolder ()

{
b

public IcalculatorHolder (Icalculator initialValue)

{

value = initialValue;

}

public void read (org.omg.Corba.portable.InputStream 1)

{

value = IcalculatorHelper.read (i);

}
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public void _write (org.omg.Corba.portable.OutputStream o)

{

IcalculatorHelper.write (o, value);

}

public org.omg.Corba.TypeCode _type ()

{
return IcalculatorHelper.type ();
b
}

Vi du 4.7.6: IcalculatorOperations.Java

public interface IcalculatorOperations {

double TinhToan (double sol, double so02, char pt);
} // interface IcalculatorOperations

Cac tap tin trung gian cai dat phia may khach
Duéi day 1a ndi dung tap tin khi ban dung 1énh :
idlj - fall - oldImplBase Example.idl

Vi du 4.8.1: IcalculatorOperations .Java

public interface IcalculatorOperations {

double TinhToan (double sol, double s02, char pt);
} // interface IcalculatorOperations

Vi du 4.8.2: IcalculatorHolder.Java

public final class IcalculatorHolder implements org.omg.Corba.portable.Streamable
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{

public Icalculator value = null;

public IcalculatorHolder ()

{
}

public IcalculatorHolder (Icalculator initialValue)

{

value = initialValue;

}

public void read (org.omg.Corba.portable.InputStream 1)

{

value = IcalculatorHelper.read (1);

}

public void _write (org.omg.Corba.portable.OutputStream o)

{

IcalculatorHelper.write (o, value);

}

public org.omg.Corba.TypeCode type ()

{

return IcalculatorHelper.type ();

}
b
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Vi du 4.8.3: IcalculatorHelper.Java

abstract public class IcalculatorHelper

{

private static String id = "IDL:Icalculator:1.0";

public static void insert (org.omg.Corba.Any a, Icalculator that)

{

org.omg.Corba.portable.OutputStream out = a.create_output_stream ();
a.type (type ());

write (out, that);

a.read value (out.create input_stream (), type ());

}

public static Icalculator extract (org.omg.Corba.Any a)

{

return read (a.create_input stream ());

}

private static org.omg.Corba.TypeCode _ typeCode = null;
synchronized public static org.omg.Corba.TypeCode type ()
{

if (__typeCode == null)

{

__typeCode = org.omg.Corba.ORB.init ().create interface tc (IcalculatorHelper.id (),
"Icalculator");

}
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return __ typeCode;

}

public static String id ()
{

return _id;

}

public static Icalculator read (org.omg.Corba.portable.InputStream istream)

{

return narrow (istream.read Object (_IcalculatorStub.class));

}

public static void write (org.omg.Corba.portable.OutputStream ostream, Icalculator
value)

{

ostream.write Object ((org.omg.Corba.Object) value);

}

public static Icalculator narrow (org.omg.Corba.Object obj)
{

if (obj == null)

return null;

else if (obj instanceof Icalculator)

return (Icalculator)obj;

else if (lobj. 1s_a (id ()))

throw new org.omg.Corba. BAD PARAM ();
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else

{

org.omg.Corba.portable.Delegate delegate =
((org.omg.Corba.portable.Objectlmpl)obj). get delegate ();

_IcalculatorStub stub = new _IcalculatorStub ();
stub. set delegate(delegate);

return stub;

b
}
b

Vi du 4.8.4: Icalculator.Java

public interface Icalculator extends IcalculatorOperations, org.omg.Corba.Object,
org.omg.Corba.portable.IDLEntity

{
} // interface Icalculator

Vi du 4.8.5: IcalculatorStub .Java

public class IcalculatorStub extends org.omg.Corba.portable.Objectlmpl implements
Icalculator

{

public double TinhToan (double sol, double s02, char pt)

{

org.omg.Corba.portable.InputStream $in = null;

try {

org.omg.Corba.portable.OutputStream $out = request ("TinhToan", true);
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$out.write_double (sol);

$out.write_double (s02);

$out.write char (pt);

$in = _invoke (Sout);

double $result = $in.read double ();

return $result;

} catch (org.omg.Corba.portable. ApplicationException $ex) {
$in = $ex.getInputStream ();

String _id = $ex.getld ();

throw new org.omg.Corba. MARSHAL (_id);

} catch (org.omg.Corba.portable.RemarshalException $rm) {
return TinhToan (sol, so2, pt);

} finally {

_releaseReply ($in);

}

} // TinhToan

// Type-specific Corba::Object operations

private static String[]  ids = {

"IDL:Icalculator:1.0"};

public String[] ids ()

{

return (String[]) _ids.clone ();
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}

private void readObject (java.io.ObjectInputStream s) throws java.io.IOException
{

String str = s.readUTF ();

String[] args = null;

java.util.Properties props = null;

org.omg.Corba.Object obj = org.omg.Corba.ORB.init (args, props).string to object
(str);

org.omg.Corba.portable.Delegate delegate = ((org.omg.Corba.portable.Objectlmpl)
obj). get delegate ();

_set_delegate (delegate);

}

private void writeObject (java.io.ObjectOutputStream s) throws java.io.IOException
{

String[] args = null;

java.util.Properties props = null;

String str = org.omg.Corba.ORB.init (args, props).object to string (this);
s.writeUTF (str);

}

} // class IcalculatorStub
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Tim hiéu JNDI va dich vu quén li trén CosNaming ciia
Corba

JNDN va dich vu Naming cua Corba

Kién trac JNDI cung cAp mot hé thong dit tén chuan doc 1ap API duoc xay dung bai
mot diéu khién hé thong dat tén diac biét. Lop nay gitp ta cach ly ung dung tir ngudn
dir lidu thyc té, va boi vay no khong c6 ¥ nghia véi cc img dung truy nhap mot LDAP,
RMI, DNS, hay dich vu khéc. Noi cach khac, INDI 1a ddc 1ap (cua) bat ky su thi hanh
dich vu thu muc dic biét nao, va bat ky thu myc nao cé thé duogc sir dung mién 13 ban
cung cap dich vu (hay céac diéu khién) cho né nhu hinh sau:

Java Application

MNaming Manager

JHDI AP

JHDI SPI

! JNDI
EefTI=EY Implementation

e | Possibilities
$ 119

Cdu tric ciia JNDI

& &b
' 3

Diéu nay 13 ghi nhé quan trong vé JNDI, né cung cap ca mot giao dién 1ap trinh tng
dung (API) 1dn mét giao dién nha cung cép dich vu (SPI). Piéu nay thuc su ¢6 ¥ nghia —
cho tng dung cua ban tuong tac véi naming hay mdt dich vu thu muc & do phai 1a mot
nha cung ca”ip dich vu JNDI cho naming va dich vu thu muc dic biét — giéng nhu trinh
diéu khién JDBC ké thira gia trj ctia giao dién JDBC cho hé thong dit liéu dic biét. Nhu
cac ung dung dang phat trién, ban khong can phai lo ling vé JNDI SPL. Ban chi can chéc
chin réng ban c6 mdt nha cung cép dich vu cho mdi naming hay thu muc ban mubn st
dung.

Ciing dua vao dic ta JNDI cia Java nhung Corba xay dung mot co ché luu trir tén va
tham chi€u cua doi tuong khéac vai dich vu Naming cua RMI.

Corba phan ra khai niém NamingContext va NamingCompoment tuong tu khai niém
file va thu muc ma ta van quen thudc.
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Namingcontext 12 mot dbi twong c6 kha ning din tham chiéu dén mot
NamingCompoment hay NamingContext khac. NamingContext dugc dat tén dua vao
NamingCompoment.

NamingCompoment 1a mot thanh phan chira tén (twong tu nhin hodc tén file) c6 kha
nang rang budc tén véi mot doi tugng bat ky nao dé (doi twong phai la o1 tugng Corba)

NamingCompoment va NamingContext quan hé v6i nhau theo cdu trac hinh cdy tuong
tu cAu trac cay thu muc cua hé théng tép trén dia. Hinh 3.4 1a mot vi du vé céch luu trir
cua dich vu COS Naming trong Corba. Dich vu nay chinh la chuong trinh tnameserv.exe
ma ta da co dip tim hiéu qua khi cai dat chuong trinh in ra chudi “hello Corba”

Marlket Stock Object A

O

| ObjectB

O =

11— e
Fruit
L Book
Panel
Déi twong NameCompment Tén rang budc cia d6i twong

Q Déi trong Name Context Déi trong rang budce

M6 hinh rang buoc va luu trit doi tuong cua dich vu COS Naming

Nhu ban thdy ¢ hinh trén Market 12 mot d6i twong NamingContext. N6 cho phép tim
ra 3 thanh phan tén: stock, shelf va penel. Ban than stock, shelf 1a hai NamingContext.
Stock chira hai thanh phan mang tén Toys va Fruit. Shelf chita mgt thanh phan mang tén
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Book. Ddi twong Object A dugc rang budc véi tén Toys trong khi ddi twong Object B
Object C dugc rang budc boi tén Fruit va Book.

Thir hinh dung COS Naming 1a mét cdy thu muc. Néu dimg tir Market dé tham chiéu dén
dbi tugng Object A ban phai chi duong din nhu sau: Market\sotck\Toys. Mudn tham
chiéu dén Object C ban chi duong din Market\panel hodc Market\shelf\book. Tuy nhién
ban dang dimg & vi tri Stock ban chi can tham chiéu dén Object A theo cach: stock\toys.
Do chinh 1a ngir canh (context) ma ban s€ gap sau nay trong dich vu cua Corba. V&1 mdt
dbi twong tuy theo ma ta co cach truy xuat theo tén cua ddi twong khac nhau.

Cac ham co ban

* Tao NamingContext:
° new_context()
o New bind context(NameComponent[] path)
« Huy NamingContext:
o Destroy()
« Lay vé ddi tugng NamingContext:
o resolve initial references(Objectld id)
> Resolve(NameComponent[] path)
* Tao mdt bind
o Bind(NameComponent[] path, Object obj)
o Bind context(NameComponent[] path, NameContext nc)
o Rebind(NameComponent[] path, Object obj)
* Huy mot bind
o Unbind(NameComponent[] path)
 Liét ké cac binding trong mot context

List(NameContext nc, BindingList bl, Bindinglterator bt)
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Luwu dia chi tham chiéu ciia d6i twong Corba & dang chudi

Néu ban cam thiy dich vu COS Naming cua Corba qué phirc tap thi van con cach truy

xuat khac d& dang hon ma khong can dung dén COS Naming.

Corba cho phép ban chuyén doi tham chiéu ctia mot di twong trén may chi thanh mot
chudi (String). Ban luu chuoi nay thanh tép tin va chuyén dén trinh khach. Trinh khach
doc ndi dung cua chuoi sau dé khoéi phuc chudi tro lai thanh tham chiéu cua doi tugng.

K¥ thuat nay trong Corba goi la Stringified.

Dé vi du chiing ta str dung lai d6i twong Generic & muc trude. Chuong trinh Setup.java
sau day khong dung dén dich vu COS Naming ctia Corba ma van c6 thé hoat duoc.

Vi du 6.1:Setup.Java

import org.omg.Corba.*;

import org.omg.CosNaming.*;

import org.omg.CosNaming.NamingContextPackage.*;
import java.io.*;

public class Setup{

public static void main(String args[]) throws Exception {
System.out.println(“Corba Stringified Demo”);

//Khoi tao trinh moi gigi ORB

ORB orb=ORB:.init(args,null)

//tao dbi tuong Corba

GenericServant servant=new GenericServant(‘“My Generic Object”);
//Két nbi ddi tuong dén Corba véi trinh méi gidi ORB
orb.connect(servant);

//Nho trinh ORB chuyén tham chiéu ctia d6i tugng thanh kiéu chudi
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String genericRef=orb.object to_string(servant);
//Tao tap tin dé luu chudi

FileOutputStream f=new FileOutputStream(*“t.tmp”);
ObjectOutputStream outstream=new ObjectOutputStream(f);
outputstream. writeObject(genericRef);
System.out.println(“Already save reference to file”);
System.out.println(Wait for client request ...”);
//Cho két ndi tir phia may khach

java.lang.Object obj=new java.lang.Object();
synchronized (obj) {

obj. wait();

}

}

b

Nhu ban thay,sau khi tao ra d6i tuong Corba Generic chufO’ng trinh goi phuong thirc
object to_string() yéu cau ORB chuyen dia chi tham chleu cia dbi twong vé dang
chudi.Sau d6 ta mo tép tin t.tmp dé luu ndi dung chudi xudng file.Boi vi kiéu String
mang dac tinh Serialiable(tuén tu hod)nén néu duoc khoi phau lai tr mgt may khac,né
s& gift nguyén ndi dung cta tham chiéu d6i twong trudce khi luu.

Ban chuyén tép tin t.tmp xuéng may khach.Trén may khach s& tham chiéu va goi dbi
tugng Generic nhu sau:

Vi du 6.2 Client.Java
import org.omg.Corba.*;
import org.omg.CosNaming.*;

import java.io.*;
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public class Client {

public static void main(String args []) thr ows Exception {
//Khoi tao trinh moi gigi ORB

ORB orb= ORB:.init(args ,null);

//M¢& file doc ndi dung tap tin t.tmp

FileInputStream f=new FilelnputStream(“t.tmp”);

ObjectInp utStream instream=ne w ObjectInputSteam(f);

// Doc dbi twong chudi chira trong tip tin

String genericRef=(String) instream.readObject();

//Nh& ORB chuyén d6i chudi try vé tham chiéu ciia ddi tugng Corba
org.omg.C ORBA.Object o= orb.string_to_object(genericRef);
//Chuyén d6i kiéu d6i twong Corba trg vé tham chiéu cu thé
Generic generic= GenericHelper.narrow(0);

//Goi phuong thirc cia dbi twong Corba
System.out.println(generic.getName());

}

b

Cach tham chiéu bang k¥ thut nay trong Corba xem ra tién loi va don gian hon tham
chiéu bang dich vu COSNaming.Tuy nhién tap tin t.tmp chi c6 gia tri khi chuong trinh
Setup chua cham dirt. Nghia 1a vong 1ap cho

synchronized(obj) {

obj.wait();

}
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van chua thoat ra. Néu ban chdm dut chuong trinh Setup va chay lai thi noi dung cia
t.tmp s& thay d6i va ban phai gui lai tap tin nay vé phia may khach dé cap nhat. P6i véi
dich vu COS Naming cua Corba cling vay, mdt khi da rang budc tén cho doi tuong ban
budc phai duy tri su hoat dong lién tuc cta ca hai phia. Néu trinh dang ky d6i tugng
(hodc trinh quan 1y tén tnameserv. exe) cham dut thi tham chiéu ciia may khéach tir xa
dén dbi tugng cling s€ tré ném mét hiéu lyc.

Chu y: KJ thudt leu tham chiéu ciia doi twong thanh kiéu chudi (stringnified) la mot
trong nhiing cdach kha tién loi ma Corba cung cdp dé cdc ldp trinh vién c6 thé tim ra
va goi duoc doi twong moi luc moi noi khong can phdi nho dén cac dich vu phikc tap
khac nhu COS Naming. Trong Corba ky thudt nay con dwoc goi la IOR (Interoperable
Object).
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Tham chiéu ngugc (Callback) cua doi twogng Corba

RMI c6 kha nang tham chiéu nguoc (callback), do 1a 101 tri¢u goi cua trinh chu nguoc
vé cac d6i twong cai dit trén may khach. Di twong Corba ciing cho phép ban thyc hién
diéu nay.

AtServer la d6i twong Corba cai dat trén may chu. AtClient 1a doi twong Corba chay trén
may khach. Chuong trinh khéch tri¢u goi AtServer trén may chu va goi tham chiéu cua

AtClient dén trinh chi. AtServer sitr dung tham chiéu cia AtClient dé goi nguoc tir may
khéch.

Budc 1:

Dic ta dbi tuong AtClient va AtServer bang ngdn ngit IDL duogc khai bao nhu sau:

Vi du 7.1:ClientServer.idl

Interface AtClient{

void callClientMethod(in string message);

s

Interface AtServer{

void registerClient(in AtClient c)

void callServerMethod(in string message);

3

Tap tin Client Sqwer.idl dac ta ca hai interface cho AtClient va AtServer. Ban dung trinh
bién dich idlj d¢€ dich ClientServer.idl thanh céc tap tin Java phuc vu cho ca hai phia
khach, cha nhu sau:

idlj - fserver - oldImplBase ClientServer.idl

idlj - fclient - oldImplBase ClientServer.idl
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Buwoec 2:

Cai dat AtClient va AtServer. Giao di¢n (interface) AtClient dugc cai dat thanh ddi
tuong Corba AtClientServant con giao dién AtServer dugc cai dat thanh doi tuong
Corba AtServant nhu sau:

Vi du 7.2: AtClientServant.java

public class AtClientServant extends _AtClientlmplBase {

public void callClientMethod(String message){

System.out.println(message);

b
}

Vi du 7.3: AtServerServant.java

public class AtServerServant extends AtServerlmplBase
{

AtClient client;

public void registerClient(AtClient c){

client=c;

}

public void callServerMethod(String message) {
System.out.println(message);

for (int 1=1;1<10;1++){

String msg="Server response "+ Math.random()*1000;
//Trieu goi phuong thuc cua doi tuong chay tren may khach

client.callClientMethod(msg);
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b

}

Budce 3:

Xay dung trinh cha dung cai dat va ding ky déi tugng AtServer trén may chi
Vi du 7.4:Setup.Java

import org.omg.Corba.*;

import org.omg.CosNaming.*;

import org.omg.CosNaming.NamingContextPackage.*;

public class Setup{

public static void main(String [] args)throws Exception {
System.out.println("Corba Client");

//Tao doi tuong AtClient

ORB Orb=0ORB.init(args,null);

AtServerServant servant= new AtServerServant();

//ket noi AtClient voi trinh mdi gioi

Orb.connect(servant);

org.omg.Corba.Object nameService=Orb.resolve initial references("NameService");
NamingContext nsContext=NamingContextHelper.narrow(nameService);
NameComponent nc= new NameComponent("AtServerObject","");
NameComponent path[]={nc};

nsContext.rebind(path,servant);
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//Tao doi tuong Java

java.lang.Object obj=new java.lang.Object();
//NOng lap vo tan chd nhan yéu ciu cia may khach
synchronized (obj){

obj.wait();

}

}

b

Budc 4:

Cai dat trinh khach,triéu goi doi tuong AtServer trén may chu
import org.omg.Corba.*;

import org.omg.CosNaming.*;

import org.omg.CosNaming.NamingContextPackage.*;
public class Client{

public static void main(String [] args)throws Exception {
System.out.println("Corba Client");

//Tao doi tuong AtClient

ORB Orb=ORB:.init(args,null);

AtClientServant clientservant= new AtClientServant();

//ket noi AtClient voi trinh moi gioi
Orb.connect(clientservant);

/*Yéu cau dich vu COS Naming truy tim tham chieu cua AtServer thong qua tén g\

ulECDi” AtServerObject”*/
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org.omg.Corba.Object nameService=Orb.resolve initial references("NameService");
NamingContext nsContext=NamingContextHelper.narrow(nameService);
NameComponent nc=new NameComponent("AtServerObject","");
NameComponent path[]={nc};

AtServer Serverservant=AtServerHelper.narrow(nsContext.resolve(path));
Serverservant.registerClient(clientservant);

//Trieu goi doi tuong chu

Serverservant.callServerMethod("Client request");

}

}

Buorc 5:

Bién dich va chay chuong trinh
Vi chuong trinh bén server
javac *.java

start tnameserv

java Setup

V61 chuong trinh bén Client
javac *.java

start tnameserv

java Client
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Goi cac phuwong thirc dong (Dynamic Method Call) cua doi
twong Corba

Sir dung k¥ thuét phan chiéu(reflect) ciia Java

Trong Java,ban c6 thé dung k¥ thuat phan chiéu(reflect) dé truy tim cic phuong thirc
trong doituong Corba.Co ché nay gitp ban c6 thé goi phuong thirc cia mot doi tuong
Corba batky ma khong can dung dén 16p giao ti€p interface do trinh chu cung cap. Diéu
nay tuong tu co ché goi phuong thirc ciia nhitng doi tugng RMI.Sau day la chuong trinh
vi du:Doi tugng Friend cua ta 1a mot doi twong Corba cung cap phuong thuc greeting()
de trinh khach triéu goi.Trinh khach khong dung truc tiép lop Friend.class do idlj sinh
ra de tri¢u goi phuong thue greeting(). Thay vao do trinh khach stir dung ky thuat reflect
cua Java dé¢ tri¢u goi greeting().Chuong trinh gomcac budc sau:

Buéc 1:Dic ta dbi twong Friend bang ngdn ngit IDL

Vi du: Friend.idl

Interface Friend{

String greeting (in string name);

¥

Tiép dén ta dung trinh dich idlj dé chuyén doi dic ta thanh cac tap tin can dungcho ca
hai phia khach chu.

1dl- fall Friend.idl

Luu y :Thay cho tham s6 dong 1énh- fserver va —fclient hodc ta dung —fall dé yéuciu
trinh dich 1dlj sinh ra cac tap tin trung gian phuc vu cho ca hai phia khach chu.

Buwéc 2: Phan cai dit cho dbi tugng Corba Friend trong Java dugc thyc hién thong qua
16p FriendServant nhu sau:

Vi du: FriendServant.Java
public class FriendServant extends FriendImplBase{
public String greeting(String name) {

return “Hello”+ name+ ”from Corba!”;
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b
}

Buéc 3:Thiét ké chuong trinh ding ky ddi tuong Friend véi dich vu COS Naming

Vi du: Setup.Java

import org.omg.Corba.*;

import org.omg.CosNaming.*;

import org.omg.CosNaming.NamingContextPackage.*;
import java.util.Properties;

public class Setup{

public static void main(String args[]) throws Exception{
System.out.println("Corba Friend Object");

ORB orb=ORB.init(args,null);

Friend servant= new FriendServant();
orb.connect(servant);

org.omg.Corba.Object nameService=

orb.resolve initial references("NameService");
NamingContext nsContext=
NamingContextHelper.narrow(nameService);
NameComponent nc=new NameComponent("FriendObject","");
NameComponent path[]={nc};
nsContext.rebind(path,servant);

//Cho nhan yeu cau tu may khach
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java.lang.Object obj=new java.lang.Object();
synchronized(obj){

obj.wait();

}

}

b

Nhu ching ta di thay vié cai dat va dang ky ddi tuong Corba khong c6 gidic biét.No
hoan toan giong nhu nhiing vi du trén Nhung diém khac biét 1a trinh khach ma ta s€ viét
sau day khong dung 16p Friend.class dé goi doi tugng chu. Trinh khach st dung k¥ thuat

reflect

Budc 4: Xay dung trinh khach

Vi du : Client.Java

import org.omg.Corba.*;

import org.omg.CosNaming.*;

import java.lang.reflect.*;

public class Client {

public static void main(String args[])throws Exception {

ORB orb = ORB.init(args,null);

org.omg.Corba.Object nameService=

orb.resolve initial references("NameService");

NamingContext nsContext=NamingContextHelper.narrow(nameService);
NamingComponent nc=new NameComponent("FriendObject","");
NameComponent path[]={nc};

//Chuyen tham chieu cua doi tuong Corba thanh doi tuong Java
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java.lang.Object o=(java.lang.Object)nscontext.resolve(path);
//Truy tim xuat xu cua lop doi tuong

Class c=o.getClass();

//Dinh kieu phuong thuc cua tham so can goi

Class []parameterTypes=new Class[]{String.class};

//Truy tim phuong thirc can goi

Method theMethod;

theMethod=c.getMethod("greeting" ,parametterType);

//Dinh doi so truyen vao phuong thuc can goi
java.lang.Object[] arguments=new jva.lang.Object[] {"Jerry"};
//Goi phuong thuc va nhan ket qua tra ve

String result=(String) theMethod.invoke(o,arguments);

System.out.println (result) ;

}
b

Bude S:Bién dich va chay chuong trinh
V61 chuong trinh bén server

javac *.java

start tnameserv

java Setup

V61 chuong trinh bén Client

javac * java
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start tnameserv

java Client

Str dung ky thuat goi dong (DII- Dynamic Invocation Interface) cia Corba

K§ thuat phan chiéu (reflect) 14 dic trung cua riéng ngdn ngir java. Corba dugc xay
dung voi muc dich dung cho da ngdn ngit nén ban than Corba khong thé chi dya vao kha
nang phan chiéu ma Java cung cap. Corba cung cip cho ban cach goi dong cac phuong
thirc cia mot d6i tuong Corba bat ky. Corba goi kha ning nay 1a “giao tiép goi dong”
(Dynamic Invocation Interface). Véi k¥ thuat nay trinh khach client c6 thé yéu cau trinh
moi gidi ORB duyét qua cac phuong thirc ma ddi tuong Corba nam gitr. Truyén tham s6
va tridu goi phuongthtrc ma khong can dén 16p tham chiéu tuong minh ciia dbi tuong.
Vi du trén dugc viét bang k¥ thuat reflect trong Java s& dugc viét lai theo phong cach

ctua Corba nhu sau:

Vi du: ClientCorba.Java

import org.omg.Corba.*;

import org.omg.CosNaming.*;

public class ClientCorba {

public static void main(String args[])throws Exception {

ORB orb=ORB:.init(args,null);

org.omg.Corba.Object nameService=

orb.resolve initial references("NameService");

NamingContext nsContext=NamingContextHelper.narrow(nameService);
NameComponent nc=new NamingComponent("FriendObject","");
NameComponent path[]={nc};

//Lay ve tham chieu tong quat cua doi tuong Corba
Org.omg.Corba.Object o=nsContext.resolve(path);

//Yeu cau Corba truy tim va tra ve tham chieu cua phuong thuc greeting
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trong doi tuong Corba

Org.omg.Corba.Request request=o._request("greeting”);
//Tao doi tuong truyen vao ham greeting

Request.add in_arg().insert_string("Jerry");

//Dinh kieu tra ve cua phuong thirc greeting

Request.set return_type(orb.get primitive tc(org.omg.Corba. TCKind.
tk_string));

//Trieu goi phuong thuc greeting

Request.invoke();

//Lay ket qua tra ve sua khi goi ham

String result=request.result().value().extract string();

System.out.println(result);

}

b

O vi du trén,sau khi léy vé tham chiéu cta ddi tuong Corba b'ﬁmg 1énh
Org.omg.Corba.Request request=o. request(‘‘greeting”);

Biét rang trong 601 tugng Corba o vira lay vé co chira phuong thirc mang tén “greeting”
ta yéu cau o tra vé tham chiéu cua phuong thirc nay nhu sau:

org.omg.Corba.request request=o. request(‘‘greeting”);

Duya vao ddi tuong Request ban c6 thé truyén ddi s6 va goi phuong thirc “greeting” mot
cach gian tiép nhu sau:

//Tao doi so6 kiéu chuoi dé truyén vao greeting

Request.add_in_arg().insert_string(“Jerry”);
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//Pinh kiéu tra vé cua phuong thirc greeting

Request.set_retiin_type(db.get primitive tc(org.omg.Corba. TCKind.tk

string));

//Tri€u goi phuong thirc greeting

Request.invoke();

//Lay két qua tra vé sau khi goi ham

String result=request.result().value().extract string()

Invoke() dung dé triéu goi phuwong thirc ma d6i twong Request tham chiéu dén. Khi
ban triéu goi phuong thirc, gia tri tra vé s€ dugc doi tugng Request quan 1y. Ban chi
dinh kiéu dir li¢u trd vé cho phuong thirc goi bang cach goi set return type() cua
Request. Corba cung cap cho ban rat nhi€u hang dinh kiéu tra vé nhu: TCKind.tk string,
TCKind.tk float, TCKind.tk char, TCKind long...trd vé kiéu chudi nén ta sir dung
TCKind.tk_string dé dinh ki€u. Sau 161 goi invoke() ban c6 thé goi phuong thic

result()dé nhan két qua tra vé. Bién dich va chay trinh khach ClientCorba. Két qua két
xuat hoan toan tuong tu nhu vi du trén.
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RMI trén IIOP (RMI-OVER-IIOP)
Mot s6 khai niém co ban

Common Object Request Broker Architecture (Corba) la dic ta cua Object Management
Group - OMG gianh cho viéc dat dugc tinh tuong tac gilta cdc nut tinh toan phan tan.
Muc tiéu ctia chung da dinh nghia mét cau triic ma cé thé cho phép nhimg mai truong
khong dong nhat co thé lién lac tai mirc d6i tuong, khong quan tim dén nguoi nao da
thiét ké ra hai diém cudi cta tng dung phan tan. Corba 1a mot ngdn ngir trung 1ap duoc
thuc thi rong rai hon trén cac nén platform khac nhau hon 1a COM. Nhung c6 vai tinh
khong twong thich giita nhitng thuc thi ciia cac nha cung cap khac nhau, Corba st dung
mot giao thirc goi 1a IIOP (Internet Inter-ORB Protocol) dé lién lac giira cac hé thong
khac nhau.

Triéu goi phuong thic tir xa (RMI) va kién tric méi giéi yéu cau dbi tuong chung
(Corba) 1a tang gifra ho trg viéc goi phuong thirc phan tan. Tuy nhién RMI trong Java
c6 nhiéu diém khac va va han ché so vdi Corba.

Su khéac nhau cua Corba va RMI trong Java thé hién & cac diém sau:

- RMI la mot phan cua b J2SDK va 1a ham thu vién hd tro cac 101 goi phu:ong thirc tur
Xa va tra vé gia tri cho cac (mg dung tinh toan phan tan. Chiing ta gia sir rang ngon ngi
Java duoc su dung ¢ ca hai phia goi va phia bén phuong thure dugc goi (hay goi chung
1a ngon ngir thuan Java).

- Corba 12 mét chudn cong nghiép cho phép goi cac phuong thirc tir xa va nhan két qua
tra vé nhung khong giég nhu RMI ma nd c6 thé dugc sir dung khi bén phia goi va bén
phia phuong thirc duoc goi ¢ thé str dung cac ngdn ngit l4p trinh khac nhau, bao gdm
ca truong hop 13 ca hai bén déu khéng sir dung ngdn ngit java.

- RMI 13 mét tap ham céc thu vién don gian vi ca hai bén déu sir dung ciing mét ngdn
ngir 13p trinh va kién trac mdy. Piéu nay s€ lam cho van de¢ triéu goi phuong thirc tur xa
de giai quyét hon.

- Nhu di dé cap o trude thi Corba dinh nghia nhiéu dich vy, mét trong nhiing dich vu d6
thuc hién churc nang tuong ty nhu RMI, nhung Corba thi hoat dong véi nhiéu ngdn ngitr
1ap trinh khac nhau va khong chi voi nén java.

- Nén ctia Java chira mot Corba ORB, Corba dung cuing ki thuat Stub/Skeleton nhu RMI

nhung khong gidng véi RMI ma Corba phat sinh stub va skeleton tir mot mo ta giao dién
doc lap voi ngon nglr duoc goi 1a ngdn ngir “Mo ta giao dién” (Interfaca Description
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Language- IDL) thay vi ma nguén ciia ngdn ngir IDL xac dinh tén phuong thic, ciing
nhu tham s6 goi va tra vé theo mot ki€éu ngon ngir trung 1ap.

+ RMI cua Java 1ap trinh don gian va d& hiéu hon Corba. Cac d6i twong RMI st dung
giao thirc JRMP (Java Remote Method Protocol) dé “néi chuyén” v&i nhau. Trong khi
d6 cac d6i tuong Corba lai st dung giao thic IIOP duoc chép nhén va chuin hoa cua
hau hét cac ddi tuong 16n.

Tai sao lai phai sir dung RMI trén I[IOP

Nhu trén chung ta da biét qua cac khai ni€ém co ban vé IIOP va RMI, sy khac nhau co
ban gitta RMI v6i Corba....Nhung nhin chung RMI va Corba chua c6 tiéng no6i chung
dong nhat. Vi ly do nady ma Java cung cap cho ta cach cai dat dé cac doi twong RMI cua
Java c6 thé st dung giao thuc [IOP dé giao tiép voi cac doi tugng cia Corba. Kha nang
nay dugc goi la RMI trén IIOP (RMI-Over IIOP). Mot ky thuat RMI véi cach cai dat
RMI-Over-IIOP s€ vira c6 the giao tiep dugc voi cac trinh khach RMI vira ¢6 thé giao
tiep dugc vdi cac doi tugng Corba.

Tir so d6 hinh 6 ta thiy:

-Néu trinh khach viét bang Java thi:

+ C6 thé giao tiép dugc véi dbi tuong cha RMI theo giao thirc thuan Java (JRMI) hoic
giao thuc RMI-Over-110P

+Hay c6 thé giao tiép duoc voi ddi tugng Corba theo giao thirc IIOP
- Néu trinh khach viét bang C++ thi:
+C6 thé dung giao thire IIOP dé triéu goi dbi twong Corba

+Hodc chi ¢ thé giao tiép dugc véi dbi tugng RMI thong qua giao thirc RMI-Over-
[TIOP ma thoi.

- Ca hai ddi twong RMI va Corba c6 thé giao tiép duoc v6i nhau dua trén giao thic
RMI-Over-IIOP.

160/206



TEME
Trinh
: BMI-Over IOP
khach v
, RMI-Ovar
e IoP
IOP
TIOP

Mo ta cac kha nang giao tiép bang giao thirc RMI-Ové IIOP so voi cac giao thiree JRMP va [IOP
gitta cac doi tuong.

X4y dung d6i twong RMI giao tiép bang IIOP

Véi RMI-IIOP, stub va skeleton dugc phat sinh ngay tir dinh nghia ddi twong java. Thay
vi st dung giao thure trong RMI dé lién lac gitra 2 tién trinh, RMI-IIOP st dung giao
thirc Corba IIOP dé n6 c6 thé goi cac doi tuong khong dugc viét bang ngdn ngir java.
Cac budc phat trién bat dau voi cai dat mot 16p phat sinh bang IDL trong ngon ngit java.
L&p nay dugc bién dich véi trinh tién ich rmic dung c¢o hi€u —iiop —d va mét 16p bén phia
may chu st dung COSNaming, truy cap JNDI (Java Naming and Directory Interface —
JNDI).

Cai dat va thuc thi RMI-Over-110OP

Céc budc dé tao va bién dich mot chuong trinh RMI-Over-110P

Buéc 1: Dic ta giao tiép Interface cho ddi trong RMIOjects

Vi du: RMIObject.Java

package rmi;

import java.rmi.*;

public interface RMIObject extends Remote {

public String tellAbout () throws RemoteException;

}
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Buwéc 2: Cai dat ddi tuong RMIObject

Vi du: RMIObjectlpml.Java

package rmi;

import java.rmi.*;

public class RMIObjectlmp1 implements RMIObject {
public String tellAboult() throws RemoteException {
System.out.print(‘““client asking”);

Return “ Toi la RMI day”;

b
b
}

Déi tuong cia ta cung cdp mot phuong thire tellAboult () dé “xung danh” véi trinh
khach. Nhu vay ban da c6 mot doi tugng RMI thuan nhat viét toan bang ngdn ngir java.
Ban bién dich doan chuong trinh nay nhu sau:

javac * java,

Véi 16p ddi tuogng RMIObjectImpl.class thu duoc ta mubn d6i twong phai co kha ning
giao ti€p bang giao ti€p IIOP thay cho giao thitc JRMI ma Java quy dinh d6i vdi RMLL
Piéu nay co thé thuc hién dé dang béi trinh dich rmic.exe voi thong so -iipp nhu sau
rmic.exe —1iop RMIObjectImpl

Két qua ban s& thu duoc hai tip tin trung gian la: RMIObjecStub.Java va
RMIObjectTie.java. Pay la hai 16p chiu trach nhiém chuyén doi 101 goi giao thirc JRMI
thanh giao thac IIOP va nguoc lai.

Trinh cai dit cho ddi tuong RMI “gia” dbi tuong Corba duoc viét nhu sau:

Vidu:

package rmi;
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import javax.rmi.*;

import javax.naming.*;

public class Setup{

public static void main(String [] args) throws Exception{

//Tao thé hién cua ddi tuong Java

RMIObject obj=new RMIObject();

// yeu cau may ao Java nhan dang obj la mot doi tuong cua Corba
PortableRemoteObject.exportObject(obj);
System.out.println(“Binding object.....”);

// lay ve dich vu Context cua dih vu dang ky ten

Context ctx=new InitialContext();

/* Rang buoc ten cua doi tuong voi dich vu quan ly tin.Sau loi goi bind()
Chuong rinh se roi vao trang thai cho cac y/cau tu may khach

*/

ctx.bind(“My RMI as Corba”,obyj);

System.out.println(“client yeu cau cho doi ”);

Khi viét chuong trinh cai dat,co mot s6 diém ma ban can cht y nhu sau:

Pé chuyén ddi twong RMI thanh dbi twong c6 kha ning str dung giao thirc IIOP chiing
ta can:

1. Thay thu vién import java.naming*;

import java.rmi.*;

163/206



bang thu vién:
import javax.naming. *;
import javax.rmi. *;

2. Thay vi goi UniscastRemoteObject.exportObject() dé thong bao cho may ao Java biét
su hién dién cua doi tuong RMI thi ching ta goi:

PortableRemoteObject.exportObject(obj);

Lénh trén s& thong bao t6i may 4o Java biét rang d6i tuong obj c6 thé giao tiép tir xa
bang giao thic IIOP cua Corba thay cho JRMI trong RMI.

Cac dbi tugng Corba can ding ky voi dich vu quan 1y tén tnameserv (COS naming)
trude khi bi truy xuat béi trinh khach. Trong Corba dé dang ky dich vu COS Naming thi
ban goi I1énh dang ky sau:

org.omg.Corba.Object nameService =orb.resolve_initial references
(“NameService”);

NamingContext nsContext=NamingContextHelper.narrow (nameService);

Thay cho doan 1énh truy tim context gbc cua dich vu COS Namlng trén thu Vlen
javax.naming cung cip cho ban d6i tuong tong quat va gon hon dé 1y vé context gdc
nhu sau:

Context ctx=new InitialContext (),

Vi d6i tuong context géc c6 duogc ,ching ta rang buoc RMIObject vadi dich vu COS
Naming nhu sau:

ctx.bind (“My RMI as Corba”, obj),

Pé chi dinh ddi tuong context géc léy vé 1a dbi tuong cua dich vu COS Naming ban
chay trinh Setup tir dong Iénh sau:

java  -Djava.naming.factory.initial=com.sun.jndi.cosnaming. CNCtxFactory -
Djava.naming.provider.url=iiop://localhost:900

. Chuy:

1.Java s€ st dung dich vu 16p khoi tao com.sun.CNCtxFactory lam dich vu dang ky tén
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2.Tham s6 java.naming.provider.url chi dinh vi tri ma dich vu quén 1y tén dang sir dung
(trudce khi chay trinh Setup ban nhé khéi dong tnameServerv & mot ctra s6 DOS-Prompt
khéc vdi cong mac dinh cua tnameserverv 1a 900).

Nhu véy 1a trinh Setup da bién dich thanh cong d6i twong RMIObject c6 kha ning giao
tiép dugc véi trinh khach bang giao thue IIOP cua Corba.

Buéc 3:Viét trinh khach truy xuat déi tuong RMI theo giao thirc IIOP:

Trinh khach dugc viét theo mé hinh Corba thay cho RMI.Vi vay ddi tuong chi phai
c6 kha nang cung cip cho trinh khach tap tin .idl dé trinh khach cé thé tao ra cac 16p
trung gian. Va theo d6 trinh dich rmic.exe s& gitp chuyén interface cua Java sang dic
ta .idl ciia Corba. Chung ta s& goi chuong trinh dich rmi.exe voi tham sé dong 1énh .idl
va yéu cau rmic.exe dién dich 16p RMIObject tir Java sang IDL nhu sau: rmic.exe —idl

RMIObject

Chu ¥: O cac phién ban cii ciia Java ban c6 thé sir dung trinh dién dich Java2idl.exe thay
cho Iénh .idl.

Sau khi trinh bién dich chay xong ta thu dugc tap tin RMIObjec.idl nhu VD sau:
Vi du : RMIObject.idl

/* RMIObject.idl

Generated by rmic-idl.Do not edit
Friday,Ju 7, 2008 8:30:00 PM PDT
*/

#include “orb.idl”

#ifndef RMIObject

#define  RMIObject

Interface RMIObject{
::Corba::WstringValue tellAbout();
3

#pragma ID RMIObject “RMI:RMIObject:0000000000000000”
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#endif

Ta thay sau khi trinh bién dich thuc hién xong ta c6 phuong thirc tellAbout() tra vé kiéu
chuoi viét bang ngon ngtr cua Corba. Chung ta s€ goi trinh jidl dé sinh ra cac tap tin

trung gian voi trinh khach theo céach sau:

idlj —fclient RMIObject.idl

Va sau day ma chuong trinh demo cai dat cho trinh khach:
Vidu : Client.Java

import org.omg.Corba.*;

import org.omg.CosNaming.*;

public class Client{

public static void main(String [] args) throws Exception{
//khoi dong trinh moi gioi trung gian

ORB orb=0ORB:.init (args,null);

//tim tham chieu cua nut context goc
org.omg.Corba.Object nameService=
orb.resolve initial references (“NameService”);

//lay ve tham chieu cua doi tuong

NamingContext nsContext=
NamingContextHelper.narrow (nameService);
NameComponent c=new NameComponent (“My RMI as Corba”,” ”);
Namecomponent path[]={nc};

RMIObjectservant= RMIObjectHelper.narrow

(nsContext.resolve(path));
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//Trieu goi doi tuong

System.out.println ( servant.tellAbout() );

}
b

Bién dich va chay chuong trinh khach nhu sau:

Bién dich:

javac *.java

Chay chuong trinh:

java Client

Va két qua thu duoc trén man hinh 13

Toi la RMI day

Chuong trinh Client.Java trén day hoan toan 1a mot trinh khach Corba binh thuong.

Ngoai ra chung ta co thé sir dung dbi twong Context dé viét trinh khach theo phong cach
RMI nhu vi du 6 dudi day:

Vi du : ClientRMI.Java

import Javax.rmi.*;

import Javax.naming.*;

public class ClientRMI {

public static void main (String [] args) throws Exception {

Context cxt=new InitialContext ();

RMIObject servant = (RMIObject) PortableRemoteObject.narrow (
Cxt.lookup (“ My RMI as Corba ), RMIObject.class );

System.out.println (servant.tellAbout() );

167/206



b
}

Va ciing tuong ty nhu trinh chu dé chay duoc trinh khach viét theo phong cach RMI truy
tim dugc dich vu COS Naming ta phai goi may 4o Java voi tham s6 dong 1€nh tuong tu
nhu sau:

-Djava.naming.factory.initial=

com.sun.jndi.cosnaming.CNCtxFactory
-Djava.naming.provider.url=iiop://localhost:900

Va chiing ta ciing thu dugc két qua tuong ty nhu trén vi du 5 1a

Toi la RMI day

Khéi tao cac thong sb ngir canh

Khi xdy dung chwong trinh khach va chi dung dén déi twong Context nhu vi du
3 va vi du 5, chung ta da phai truyén do6i so tor dong 1énh dé khoi tao dich vu
java.naming.factory.initial khé dai va phtrc tap. Thay vi truyén céc doi tugng Context
cho dong 1énh chung ta c6 thé thuc hién ngay céc thiét 1ap nay ngay trong ma 1énh. Pic¢u
ndy c6 thé 1am dé dang nhu trong vi du dudi day:

Vidu : ClientRMIConfig.Java

import java.until.*;

import Javax.naming.*;

import Javax.rmi.*;

public class ClientRMIconfig{

public static void main(String [] args)throws Exception {

//phan thiet lap khoi tao cho context ngay trong ma lenh

Hashtable hat=new Hashtable();

hat.put (““ java.naming.corba.applet”,this);
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hat.put(*“java.naming.factory.initial”,

”com.sun.jndi.cosnaming. CNCtxFactory™);
hat.put(“java.provider.url”,”iiop://localhost:9007);

Context cxt=new Initialcontext (hat);

RMIObject servant=(RMIObject) PortableRemoteObject.narrow
(cxt.lookup(“My RMI as Corba”),RMIObject.class);

System.out.println(servant.tellAbout() );

}
b

Nhu ban da thiy chung ta da st dung bang hat kiéu Hashtable dé luu cac gia trj thiét
1ap cho Context. Thay cho 16i goi khoi tao InitialContext() voi gid tri rong,doi tuong
Context duogc goi khoi dong véi thong so thiét 1ap tir bang hat nhu sau:

Context cxt=new Initialcontext(hat);

Bang cach nay trinh khach c6 thé chi can goi don gian tir dong 1énh :

java ClientRMIConfig
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Corba va trinh moi gi¢i VISIBROKER

T6 chitc OMG chi dua ra cac dic ta tong quat dé xay dung mo hinh dbi tuong phan tan
dé triéu goi 13n nhau. Nhu’ng trén thyc té thi dé ung dung va thuc thi thi cac d6i tuong
d6 lai khong thé giao tiép véi nhau. Chinh vi 1& d6 ma ho d3 dua ra trinh méi gidi trung
gian dé cac d6i twong c6 thé giao tiép véi nhau mot cach dé dang. Trinh moi gidi trung
gian d6 ¢ tén goi 1a ORB. Nho trinh méi gi6i trung gian ndy ma cac d6i tuong Corba
c6 thé trao d6i duoc véi nhau theo giao thire IIOP.

Visibroker 1a mdt trinh moi gi¢i trung gian do hing Borland cai dit, né hoan toan mién

phi va hd trg java. Bancé thé download mién phi ta dia chi: http://www.borland.com/
visibroker.

Gidi thiéu Visibroker cua Borland

Borland 13 hing phat trién cong cu 1ap trinh rat ndi tiéng. Ban di timg gip Borland qua
cac san phdm cua ngdn ngit 14p trinh nhu: C++, Pascal, Jbuider... Hon ai hét chinh
Borland ciling da tim to1 va dua ra cach tich hgp cac ngdn ngtr vdi nhau. Va Corba ra doi
cling vi 1€ do. Visibroker la mdt giai phap danh cho nhiing nguoi 1ap trinh theo hudng
Corba. Visibroker 14 trinh méi giéi trung gian ORBcos kha ning giao tiép duoc véi cac
loai ngdn ngir 1ap trinh khéac nhau.

Khi cai dit di twong Corba trong Visibroker, vé nguyén tic khong khac gi khi cai dat
doi tugng Corba. Ban c¢6 thé tham khao tai dia chi: http://www.borland.com/visibroker.

X4y dung doi twong chit Corba

Cach xdy dung dbi tugng chii Corba s& dugc lam sang t6 qua vi du mnh hoa giao dich
trong ngan hang thong qua doi tugng Corba. D61 tugng Account dung dé chira thong tin
cua khach hang. Con doéi tugng AccountManager dung dé€ quan ly va cap phat doi tuong
Account cho nhitng khach hang nao muén mé tai khoan.

Vi du : Dic ta doi twong Corba bang ngon ngir idl

module Bank {

interface Account {

float balance();

¥
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interface AccountManage{

Account open (in String name);

¥

Pé thuc thi duge VD10.1 ban can tao ra mét thu muc C:\Corba\BankApp. Sau do6 luu
tap tin Bank.idl nay vao thu muc vira tao. Bién dich Blank.idl sang Java nhu sau:

C:\Corba\BlankApp > IdI2Java Blank.idl

Chuong trinh idl2java.exe nam trong thu muc cai dit Visibroker\Bin. Két qua ban s€

thy tao ra cac tip tin sau trong thu muc con Bank:

Péi tuong Account:
Acount.Java
AccountHelper.Java
AccountHolder.Java
AccountPOA . Java
AccountOperation.Java
AccountPOATile.Java

Va ddi tuong AccountManager
AccountManager.Java
AccountManagerHelper.Java
AccountManagerHolder.Java
AccountManagerOperations.Java
AccountManagerPOA.Java

AccountManagerPOATile.Java

Téng quat tuong ty ban thu dugc cac tap tin sau:
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<interfaceName > .Java

<interfaceName > Helper.Java

<interfaceName> Holder.Java

<interfaceName> Operations.Java

Dic ta Corba méi nhat dua ra giao tiép kha chuyén (Portable) cho nén thay vi tao ra
16p <interfaceName> ImplBase. Java thi ta thu dugc 16p <interfacename> POA .java.
Con 16p <interfacename> POATile.Java dong vai tro 1a 16p trung gian giao tiép gitra

db6i twong va ORB.

Dé cai dat cho dbi tugng Corba trong Visibroker ban thira ké 16p <interfacename> POA
nhu Vi du 8 sau:

Vi du: Accountlmpl.Java:

// cai dat doi tuong Account

public class Accountlmpl extends Bank.AccountPOA {
private float balance;

public AccountImpl(fload balance){

_balance=balance;

public float balance(){

return _balance;

b
b
}

Déi tugng Account cung cdp cho ta phuong thirc balnace() tra vé can ddi tai khoan
khach hang.Account duc tao ra bdi phuong thire open() cua AccountManager nhu vi du
9 sau:

Vi du: AccountManagerImpl.Java
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import org.omg.PortableServer.*;

import java.until.*;

public class AccountManagerImpl extends Bank.AccountManagerPOA
{

//bang chua cac tai khoan can quan ly

private Dictionary _accounts = new Hashtable();

//doi tuong tao so ngau nhien

private Random random = new Random();

//phuong thuc nay duoc trieu goi de mo tai khoan cho khach hang mang ten name
public Bank.Account open(String name) {

//xem tai khoan da co hay chua

Bank.Account account = (Bank.Account) accounts.get(name);
//Neu chua thi tao tai khoan moi

if(account == null) {

//Tao so tien ban dau cho tai khoan

float balance = Math.abs(_random.nextInt()) % 100000;

//tao doi tuong tai khoan moi

AccountImpl accountServant = new Accountlmpl(balance);

try {

//chuyen doi tuong ve kieu Account

account = Bank.AccountHelper.narrow(

_default POA().servant to reference(accountServant));
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} catch (Exception e) { e.printStackTrace() ; }
//tai khaon duoc tao thanh cong

System.out.println("Created " + name + "'s account: " + account);
//luu tai hoan vao danh sach

_accounts.put(name, account);

}

//tra ve tai khoan cho khach hang

return account;

}
b

bé hjéu r& hon chiing ta cing di xdy dung chwong trinh Server va Client dung dé dang
ky doi tuong AccountManager véi trinh ORB cua Visibroker dugc thuc hién nhu hai vi
du duoi day:

Vi du: Server.Java

import org.omg.PortableServer.*;

public class Server {

public static void main(String[] args) {

try {

//khoi tao trinh ORB

org.omg.Corba.ORB orb = org.omg.Corba.ORB.init(args,null);

//Lay ve tham chieu goc cua doi tuong ORB

POA rootPOA = POAHelper.narrow(

orb.resolve initial references("RootPOA"));
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//Tao chinh sach quy dinh doi tuong hoat dong
org.omg.Corba.Policy[] policies = { rootPOA.create_lifespan_policy(
LifespanPolicyValue.PERSISTENT)

s

//Tao doi tuong MyPOA moi them vao doi tuong POA goc

POA myPOA = rootPOA.create POA( "bank agent poa",
rootPOA.the POAManager(), policies );

//Tao doi tuong phuc vu servant

AccountManagerImpl managerServant = new AccountManagerImpl();
//Chi dinh ten cho doi tuong

byte[] managerld = "BankManager".getBytes();

//Kich hoat doi tuong chua trong POA

myPOA . activate_object with id(managerld,managerServant);

//Kich hoat bo quan ly POA

rootPOA.the POAManager().activate();

System.out.println( myPOA.servant to reference(managerServant) +
"is ready.");

// Cho yeu cau tu may khach

orb.run();

}

catch (Exception e) { e.printStackTrace(); }

}
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}

Chuong trinh xay dung cho phia Client

Vi du: Client.Java

public class Client {

public static void main(String[] args) {

//Khoi dong trinh trung gian ORB
org.omg.Corba.ORB orb = org.omg.Corba.ORB.init(args,null);
//Dinh ten cua doi tuong Corba can goi

byte[] managerld = "BankManager".getBytes();
//Truy tim tham chieu cua doi tuong
Bank.AccountManager manager =
Bank.AccountManagerHelper.bind(orb,

"/bank agent poa",managerld);

//Su dung doi so args[] lam ten tai khoan.Neu args[0] khong co ten tai khoan thi duoc
dat la khongco

String name = args.length > 0 ? args[0] : "khongco";
//Yeu cau doi tuong AccountManager mo tai khoan
Bank.Account account = manager.open(name);
//Lay ve so can doi tai khoan

float balance = account.balance();

//Ket qua

System.out.println("The balance in " + name

+ "'s account is $" + balance);
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b
}

Bién dich va triéu goi d6i twong Corba trong Visibroker

Pé bién dich chuong trinh ching ta vira xay dung ¢ trén ta luu tat ca vao mét thu muc
C:\corba\BlankApp. Visibroker st dung trinh vbjc.exe dé€ bién dich va trinh vbj.exe dé
thuc thi chuong trinh.

Dé bién dich ma ngudn:

C:\corba\BlankApp > vbjc *.Java

Khéi dong trinh Visibroker ORB mang tén Visibroker Smart Agent. Vao thu muc
C:\Visibroker\bin\ va danh 1énh sau

C:\Visibroker\bin\osagent.exe

Trinh Smart Agent cua Visibroker chiu trach nhiém quéan 1y tén ding ky cta d6i tuong
Corba. Thyc hién két no1 gitra Smart Agent trén may chi va may khach ta co:

Chay chuong trinh dang AccountManager nhu sau:
C:\corba\BlankApp >vbj Server

Chay trinh khach:

C:\corba\BlankApp > vbj Client

Va két qua tra ra man hinh 1a :

The balance in khongco’s account is $779.56

Cac dac ta mai cua Corba va Visibroker

Céc dic ta m6i nhat cta Corba 1a mudn x4y duyng mé hinh kha chuyén Portable cho céc
khéi niém bang POA (Portable Object Adaptor)

POA 14 d6i twong chiu trach nhiém quéan 1y va kich hoat cac dbi twong theo yéu cau
ctia trinh khach. ORB thi cung cap cho ta rat nhiéu POA. Mdi POA déu chira cac POA
con dugc sinh ra tir POA gdc goi 1a ROOT POA. Mdi POA chira mot bang danh sach
(Active Object Map) cho biét ddi twong nao dang trong trang thai phuc vu. Déi tuong
POA dugc quan ly theo dinh danh ID chtra trong danh sach kich hoat. Xem hinh dudi:
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Server

POA
ROOT POA

Servant Manager

Active Dbject Map

O hjectiDi
G hjectiD 2
OGhjectlD 3

Client

Co ché quan Iy déi twong Corba theo ddc ta moi
Khi trinh khach yéu cau goi mot ddi tuong tir POA, 16p POA sé& kiém tra xem dinh danh
ID cua doi tuwong can goi da co trong bang kich hoat hay chua. Néu c6 ro1 POA sé tra vé
tham chiéu cua doi tugng trinh khach triéu goi. Con truong hop chua c6 thi POA s€ yéu
cau bd quan ly doi tuong (Servant Manager) kién tao doi tugng dé POA quan ly.
Cac chinh sach (policy) ding ky phia may chua
Trinh ty cua qua trinh ding ky mdy chi AccountManager dién ra nhu sau:
Dé str dung 101 goi dén POA chung ta can lién két v6i goi PortableServer bang 1énh:

import org.omg.PortableServer.*;

Cong viéc dau tién trong trinh tu cia qué trinh dang ky may chil 13 ta tham chiéu dén
thu muyc goc cling nhu chiing ta da lam vai context cia Corba.

//Lay ve tham chieu goc cua doi tuong ContextPOA

POA rootPOA = POAHelper.narrow (
Orb.resolve initial referentces (“RootPOA) ) ;

//Tao doi tuong My POA moi1 tham gia vao doi tuong POA goc
POA myPOA=rootPOA..create POA (“ blank agent poa”,

rootPOA .the POAManager() , policies) ;
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M3di POA can mdt chinh sach dé hoat dong (nhu thoi han cho phép tdn tai cua doi
tuong.....). Cac chinh sach nay duogc tao ra nu sau:

//Tao chinh sach cac doi tuong hoat dong trong POA

org.omg.Corba.Policy [] policies = { rootPOA .create lifespan polyci
(LifespanPolicyValue. RERSISTENT) ; } ;

/* Doi tuong AccountManager duoc tao ra va dua vao trang thai cua

POA nhu sau */

//Tao doi tuong phuc vu servant

AccountManagerImpl managerSevant=

new AccoutManagerlmpl ();

//Chi dinh ten ID cho doi tuong

byte [] managerID = “BlankManager” .getByte();

//Kich hoat doi tuong trong POA

myPOA . activate_object with id (managerld,managerServant);

Khi ban ,kich, hoat m(:)t dbi tuong trong POA thi dbi tuong fiy chua thuc su hoat
dong.Muodn doéi tuong ay co thé triu goi dugc trinh khach thi ta can kich hoat cac POA
nhu sau:

//Kich hoatbo quan ly POA

rootPOA.the POAManager () .activate);

//Yeu cau Orb lang nghe loi trieu goi tu may khach

orb.run();

Goi d6i twong may chii phia may khach

Qua trinh triéu goi ddi twong chi (sau khi da dung ky véi trinh Visibroker Smart Agent
nhu trén) tir phia may khéach ban chi can khoi dong trinh ORB nhu sau:
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orm.omg.Corba.ORB orb=org.omg.Corba.ORB.init(args,null);

Tiép theo 1a ldy vé cac 10p trg giup do (idI2java sinh ra) va nhan vé tham chiéu cua dbi
tuong chu nhu sau:

byte [] managerID = BlankManager.getByte();

//Truy tim tham chieu cua doi tuong

Bank.AccountManager manager= Bank.AccountManagerHelper.bind
(orb,”/bank agent poa”,managerld);

Lénh bind() ¢ day tuong tu nhu I¢nh Naming.lookup() cua RMI hay context.resolve()
cua dich vu Cosnaming.
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Chwong 5: Lap trinh phan tan REMOTING
trong .NET

Lap trinh phan tan REMOTING trong .NET

Téong quan vé Remoting
Remoting la gi?

La mot cong nghé 1ap trinh phan tan ctua .Net, né twong ty nhu cong nghé 1ap trinh phan
tan RMI cua java. N6 cho phép may khach tri€u goi phuong thirc ctia doi tugng tir xa.

serverProxyPdituong ServerDdi twongClientCach thirc hoat dong

_BSitLrl;rng Client : Béi ]
Ung dung Client ' | Ung dung SV yoma Server

)

L J

Kiéu : Kifu

-Client va Server cung c6 giao di¢n cua Remoting.

-Server trién khai d6i tuong, dang ky v4i Remoting channel services.

-Client két ndi téi remoting services dé liy tham chiéu ddi twong Remote

-Client trao d6i vdi server qua proxy class(interface) va Remoting services.

Net framework thi cung cip rat nhié¢u nhirng dich vu c4i ma cé sir dung Remoting.
« Nhimg kénh truyén théng c6 nghia vu truyén tai nhirng thong bao qua lai giira

ung dung tir xa.
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« Ping dang ghi thanh ma va doc ra thong béao trudc khi ching duoc chuyén t6i
bang cac kénh.

« Sy uy nhiém goi phuong thirc téi dbi twong thich hop.

« Kich hoat ddi tuong tir xa va su hd trg trong subt qué trinh ton tai.

Kénh va cac dinh dang kénh

« Kénh chuyén tai thong béo téi bang dbi tuong tir xa.

« Trudc khi goi mot dbi twong tir xa, client ddng ky cai kénh d6 trén mdi tng
dung co so.

« Mot may tinh khong thé c6 nhiéu hon mot kénh dé lang nghe tir mot cong.

Net cung cip kénh thyc thi HTTP va TCP

» Kénh mac dinh HTTP:Chuyén dir liéu qua mang theo dinh dang XML bﬁng
giao thirc SOAP.

« Kénh mic dinh TCP:Chuyén dir liéu qua mang theo dang nhi phan bang giao
thirc TCP.

VD:Chuong trinh d ding ky kénh TCP véi cong 8085.
using System;
using System.Runtime.Remoting. Channels;
using System.Runtime.Remoting. Channels.Tcp;
TcpChannel chan=new TcpChannel(8985);
ChannelServices.RegisterChannel(chan),;
« Kénh dugc sir dung dé van chuyén nhitng thong bao téi bang ddi tuong trleu
g01 tir xa.Khi mét Client goi phuwong thirc trén dbi twong tir xa, cac thong sd,
gidng nhu chi tiét khac cai c6 lién quan toi tat ca thi truyén qua kénh téi ddi
tuong tur xa. Mot vai két qua tra tur vé theo con duong ma client da goi.
* Dinh dang thi da dugc ghi thanh ma va gui dit li¢u vao nhirng thong bao triroc
khi ching dugc truyén lén trén Kénh.
o Viéc lra chon Kénh:
Boi vi client c6 thé dang ky mot trong s6 nhiéu Kénh trén server dé giao tiép voi cac ddi
tuong ¢ xa, ban c6 thé lya chon Kénh phu hop véi céi ban can. Ban cling ¢6 thé st dung

cai kénh da c6 hodc xay dung mot kénh sir dung giao thirc truyén thong khac.

« Lua chon kénh theo tiéu chuin sau.
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- Kénh budc phai dang ky trudc d6i tugng dang ky.Toi thieu mot kénh phai dang ky véi
cac bo phan, thiét bi trudc doi tugng tir xa co6 the goi dén.

- Kénh phal ding ky trén nén tang mdi Gmg dung riéng. Mot qua trinh don gian c6 thé
chtra nhiéu tmg dung.Khi mot qua trinh di chin giri di hoan tat , toan bo kénh da ghi lai
va tu dong huy di.

- N6 thi khong phu hop khi dang ky mot kénh dé lang nghe trén cong da duoc dang ky
bé1 mot cai khac

Maic du kénh da duoc dang ky trén mdi ung dung co sd, khac vdi ung dung khéc trén
mot may tinh khong thé ding ky nhiing kénh ling nghe nhu nhiing cai cong.

Client c6 thé truyén dat véi cac d6i tugng tir xa bang viéc sir dung kénh di dang ky. Cai
khuén mau tir xa ddm bao cho nhitng dbi twong tir xa két ndi phu hop voi kénh khi client
thir két ndi v6i nd.Client c¢6 trach nhiém chi rd kénh trude khi két ndi va truyén dat voi
dbi tuong tir xa.

Dé chi rd kénh, ban c6 thé su dung file cAu hinh diéu khién tir xa cta .Net hodc ban c6
thé goi phuong thirc cua kénh da dang ky trén 16p ctuia kénh phuc vu.

Net framework cung cip su hd trg cho kénh HTTP, TCP va SMTP.Boi vi kénh diéu
khién tir xa ctia .Net thi lap di 1ap lai ban c6 thé va lap lai trong kénh thém vao sy truyén
tai duy nhat va ghi thanh ma yéu cau.

* Dinh dang dugc st dung dé ghi thanh ma va doc céac thong bao.

Mbi kénh cung cép mot dinh dang mac dinh riéng. Tuy nhién ban cé thé chi ro dinh
dang ban muon st dung.

Kénh HTTP:

Kénh HTTP st dung giao thitc SOAP dé truyén thong tin qua ddi twong tir xa.Toan bd
nhimg thong bao thi duoc truyén qua dinh dang cia SOAP. O noi nao d6 théng bao
duoc thay doi va chuyén thanh XML va xuét di theo dinh ky. sau d6 yéu cau gan tiéu dé
ctia SOAP phai c6 thém mot ludng.

Nhu mot su lya chon, ban ¢6 thé chi rd dinh dang nhi phan, két qua thi nam trong ludng
dir liéu nhi phan.Trong mét trudng hop khac, ludng dit liéu duoc chuyén téi dich ma
khong thay doi dinh dang bang cach str dung giao thire HTTP. Ban c6 thé tao ra mot k¥
thuat chuan cho XML trong Web services bang viéc sir dung kénh HTTP véi dinh dang
SOAP mac dinh.
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Kénh TCP:

Tt cac mac dinh, kénh TCP st dung dinh dang nhi phan va xuét tat ca nhirng thong tin
thanh luong nhi phan va chuyén luéng do téi dich khong doéi bang cach s dung giao
thuc TCP.

Nhu mét sy lya chon, ban ¢6 thé chi rd dinh dang SOAP, véi két qua trong ludng dit liu
XML. Ban c6 thé thuc hién dugc tot hon bang cach st dung kénh TCP véi ding dang
nhi phan ban c6 thé st dung XML web services.

VD:Mot doan churong trinh thé hién viéc dang ky mot kénh HTTP trén cong 9999 bang
cach su dung Channelservices.RegisterChannel;

using System;
using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Tcp;

P
TepChannel chan = new TepChannel(8085);

ChannelServices.RegisterChannel (chan);

P

« Chung ta nén st dung kénh HTTP vi dir liéu chuyén qua 1a XML khong phu
thudc vao hé nén, khong phu thudc vao ngoén ngit 1ap trinh, con dit li¢u ¢ dang
nhi phan thi tuy tung dot net ma n6 quy dinh ta sé khong r6 duoc.

« Dir liéu dinh dang bang SOAP s& 16n hon nén chuyén qua mang sé& cham hon

II1.Kich hoat

« Trudc khi str dung dbi tuong diéu khién tir xa thi trude tién client budc phai
kich hoat no.
o Bang cach goi méi:Activator.Createlnstance hodc Activator.GetObject.
« Kich hoat sir dung tré lai 16p proxy bdi client dé truy cap ddi tugng diéu khién
tur xa.
« Proxy miéu ta d6i tuong tir xa trong tng dung co so cia client.
« Proxy s& xuc tién viéc goi cua client va tra lai két qua va ngoai 1¢.
« Kich hoat & phia server:Tu dong thuyét minh bdi server

-O phia server hd trg phuong thirc kich hoat ca Single call va singleton .

« Single call: ddi tuong chi str dung dé chia s¢ dir liéu cho mot client va cé nhiéu
do1 tuwong dugc tao ra. Single call 1a d61 tugng rat hitru ich trong:

+Pua 1én phia trén dau tao ra doi tugng thi khong c6 ¥ nghia.
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+Ddi tuong thi cau hinh trong cach dua dir liéu lén.
+Trang thai thong tin thi thuong khong can giira cic phuong thirc goi.

->Bai vi dbi twong single call khong luu trir trang thai cta thong tin gitra cic phuong
thirc goi, ching c6 mdt vai lan dé cap té1 nhung khong dugce chap nhan.

« Singleton :sir dung khi mudn chia sé dir liéu cho nhiéu client khac nhau.va co
mot doi tuong duoc tao ra.Boi vay doi tuong singleton co thé luu trit trang thai
ctia thong tin giira yéu cau cia client Poi tugng singleton thi rat hiru ich khi
ban muén chia sé dit liéu giira client va cac phuong thirc yéu cau, va trong khi
phia dau cta viéc tao ra va gilr cho doi tuong d6 ludn tdn tai.

->B6i vi d6i twong singleton cso thé giit lai dugc trang thai trong giai thoi ky dai.
 Kich hoat ¢ phia client: Kich hoat doi tuong & client 1a kich hoat trén yéu cau
tur client. Pay la phuong thirc kich hoat doi twong thi giong nhu thanh phan
COM kich hoat. Thao tac kich hoat truy cép thi cho phép:

+Khi mot client yéu cau ddi tuong server, kich vé yéu cau thong bao thi gui t6i ing dung
tur xa.

+Server sau khi tao ra mot truong cua 16p yéu cau va tra ra ddi tuong cho tng dung
client d6 chinh 1a dan ching.

+M0ot proxy thi tao ra & phia client bang viéc sir dung ddi tuong.
 Trang thai lién tuc gitta phuong thuc goi trong vi du cia client.
-Remoting framework hd tro ca vé phia server va client kich hoat dbi twong tir xa.

-Diéu kién kich hoat & phia server 1a khi mot client ¢6 gang truy cap téi ddi tuong, mot
doi tuong ty dong thuyét minh & trén server

-Phia client:theo mot hudng khac, diéu kién dé dbi tugng d6 nodi ra trong cau tra 1oi dé
kich hoat yéu cau tur client.

ban c6 thé lua chon mot kiéu kich hoat dé diéu khién viéc thuyét minh trong subt vong
doi cua doi tuong.

-Mot client kich hoat ddi twong cso thé luu gitr trang thai gitta phuong thirc goi cua riéng
client.Du the nao thi trang thai thong tin thi khong chia sé cho nhiéu ddi twong client.
Mbi yéu cau vé ddi tuong tir xa, vi du tra ra mot proxy trudng hop doc 1ap cua kiéu
server.
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-Mot chirc ning hiru ich ctia ddi twgng kich hoat client thi xay dung can cir c6 thé hop
quy cach bang mot ing dung dé xay dung doi tugng trong ing dung tur xa.

« Phuong thirc kich hoat ctia d6i tuwong tir xa.

-Trudc khi client st dung ddi twong tir xa, ddi twong tir xa can phai duoc kich hoat rdi
va client phai chtra proxy dé truy cap t6i d6i tuong tir xa.

-Ban c6 thé kich hoat mot ddi twong tir xa bang cach goi mai hodc bang cach goi phuong
thirc & duoi cua 16p kich hoat:

* Activator.Createlnstance

St dung dé tao d6i tuong lam vi du.

* Activator.GetObject

Hau hét moi nguoi sir dung dé két ndi téi mot ddi twong dang chay trén danh nghia URI.
« Vai tro cta proxies trong viéc kich hoat d6i twong tir xa.

-Khi mot client kich hoat d6i twong tir xa thi client d6 phai chtra proxy trong cai 16p 1am

vi du trén server.Mot vai sy tuong tac véi sy xuat hién doi tuong di€u khién tir xa boi

su chuyén qua proxy.Mot doi tugng proxy hanh dong nhu mét dai dién cta doi tugng

tir xa va dam bdo goi tat ca nhitng céi tao ra trén proxy dé tién téi dung doi tugng lam

vi du.Tat ca phuong thirc cai ma goi trén proxy ti tu dong chuyén ti€p tdi class tir xa va

mot vai két qua tra veé cho client.

Ttr c4i nhin tong quat thi truy cip gidng nhu truy cép tao ra ving goi.Mot vai cai ngoai

1€ duoc ném ra tir doi tuong tir xa .Bdi nhitng ngoai 1€ trd ra cho client .Mot client c6 thé

st dung khoi try/catch ¢ nhitng doan can thiét

Ciac biroc xay dung Remoting

Ching ta s€ theo doi mdt vi du don gidn:Xay dung chuong trinh ddo xau st dung
remoting.

Xdy dung giao dién dung chung cho ca Server va client
-O day chi 1a khai bao cac phuong thirc s& duoc goi tir xa.
-Dung chung cho client va server.

VD: Public Interface Ixau
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Function Daoxau(ByVal st As String) As String

End Interface

- Chi ¢6 phan than khong c6 phan mé ta.

-Dung dé triéu goi cac phuong thirc khai bao trong server.

-Bién dich thanh .DLL dé cac server va client tham chiéu dén.

Xay dung phia Server.(gom 2 céng viéc)

*Nhitng thong tin yéu cau khi ban ding ky ddi twong voi Remoting framework.
-Tén cua dbi tuong tir xa.

-Déi tuong URI cai ma client s& dung ddi tuong do.

-Tur hoat dong kich hoat , cach thuc doi tuong thi 1a cai yéu cau.

-Phuong thie d6i tuong cé thé sir dung 1a singleton hoic single call

- Cai dit cac phuong thirc triéu goi tir xa nghia 1a trién khai giao dién va ké thira .

+Tét ca cac dbi tugng phai duge dang ky véi Remoting framework trude khi client c6
thé truy cép chung.

+Ghi de tir cac phuong thirc tri€u goi tur xa.

Class Ixaulpm inherits MarshalByrefObject Implements Ixau.lxaulpml

xay dung ham dao xdu

Public function Daoxau(byte st as String ) Implements Ixau.Ixaulpm.Daoxau
Dim m() as char=st.ToCharArray()

Dim i as Integer =m.length-1

Dim rs as String= "

Do while i>=0

rs+=m(i)
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i=i-1
Loop
End Function
-Piang ky mot doi tuong chira cac phuong thice goi tir xa véi mot kénh(channel)
+ K¢é thira MarshalByrefObjectv can Inport
» Add References System.Runtime.Remoting, Interface R;
» System.Runtime.Remoting;
» System.Runtime.Remoting.Chanels;
» System.runtime.remoting. Channles. Http,
+Viéc ké thira tir inherits MarshalByrefObject 1a bat budc
+Khi inport ta tham chiéu tdi thu vién cua .Net :System.Runtime.Remoting
Cach khéi dong Server:
-Tao mdt kénh Httpchannel hodc TcpChannel
HttpChanel chan = new HttpserverChanel(1234),

+L&p httpserverchannel :Dung cho server

+S06 hiéu cong dé lang nghe va két ndi tir xa truyén vao kénh thong tin dé giao tiép voi
client, s6 hi€u cong phai dugc chi rd va phai l1a ¢6 dinh.

-bang ky n6 véi Remoting Chanel Server:
ChanelServies.RegisterChanel(Chan,False),

+LA4y thong tin vé kiéu cua dbi tuong chira cac phuong thire triéu goi tir xa
Dim tp As Type = GetType(trienkhai)

-bang ky Remote Object v&i Remoting server:
RemotingConfiguration.RegisterWellKnownServiceType(tp, "cal”,

WellKnownObjectMode.Singleton)
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Trong d6: +Tham s thir nhat tp:Kiéu ctia ddi tuong cho phép Remoting

+ Tham s6 tht hai cal:Tén cua dbi tuong cho phép Remoting hay con goi 1 bi danh.
+Tham s thr 3 kiéu tra 10 client ctia server:co thé 1a Singleton hodc single call
X4ay dung phia Client

-O phia may khach : Tham chiéu t6i Tép .dll ta s& tham chiéu t&i kénh dé giao tiép voi
server.

-Tuong tu nhu server, Ta cling tao mdt Project méi thém vao nhiing tham chiéu t&i giao
dién doi tugng tur xa.

-K¢é thira MarshalByrefObject can Imports:
* System.Runtime.Remoting;
» System.Runtime.Remoting.Chanels;
» System.Runtime.Remoting.Chanels.Http
+Khi inport ta tham chiéu téi thu vién cta .Net: System.Runtime.Remoting
-Tao ra mot kénh twong Gmg véi kiéu kénh cua server
Dim chan As New HttpClientChannel

+L&p httpclientchannel:Dung cho Client

+Nguoc voi server, client khong can chi rd s6 hi€u cong nghia 1a khoi tao khong tham
s0 d€ no tu chon s6 hiéu cong chua dugc st dung.

-Khai bao mot tham chiéu t6i giao dién remote
Dim tp As Type = GetType(giaodien.giaodienDX)

Dim sl As giaodien.giaodienDX = CType(RemotingServices.Connect(tp,
"http://127.0.0.1:1234/cal"), giaodien.giaodienDX)

-Tri€u goi cac phuong thuc:
Console.WriteLine(rs1.Daoxau("XAU CAN DAO"))

Console.ReadLine()
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« TAt ca cac viée triéu goi, dang ky vao Remoting Chanel Services déu can bat
101.
* Co6 thé dua Remote Object vao Windows Services.

*
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Chwong 6: Lap trinh phan tan voi WEB
SERVICE

Lap trinh phan tan véi WEB SERVICE

Tong quan web service
Vai tro cia web service

Web service ra doi dd mé ra mot huéng méi cho viéc phét trién cac tmg dung trén
Internet. Web services tam dich 1a cac dich vu web. Web services két hop su dung nhiéu
cong nghé khac nhau cho phép cac tmg dung dugc viét bang cac ngdn ngit khac nhau,
chay trén cac hé nén khac nhau c6 thé trao doi duogc voi nhau théng qua méi trudng
mang Internet. Tuy nhién nhitng cong nghé st dung & day khong nhét thiét phai 1a nhiing
cong nghé méi. Pay 1a diém khac biét cia web services so voi cac cong nghé khac, do
chinh 14 kha nang két hop cac cong nghé di c6 nhu 1a XML, SOAP, WSDL, UDDI dé
tao ra cac service, dic diém nay lam ndi bat vai trd ciua web services.Dic diém web
service

- Web service cho phép client va server tuong tac duoc v6i nhau mic du trong nhung
moi truong khac nhau (ngdn ngir 1ap trinh khéc nhau, hé nén khac nhau).

- Web service duoc thiét ké mo va dwa vao cac chuan: XML va HTTP la nén tang ky
thuat cho web service. Boi vay, chung doc 1ap voi ngdn ngir 1ap trinh va hé nén .

- Web service rat linh dong: Vi voi UDDI va WSDL, thi viéc mé ta va phait trién web
service co theé duoc tr dong hoa.

-Web service dugc xay dung trén nén tang nhung cong nghé da duoc chap nhan
-Web service co dang module

- Web service c¢6 thé cong bd (publish) va goi thuc hién qua mang.-...Ngiy nay web
services dugc st dung rat nhiéu trong nhirng linh vuc khac nhau cia cudc song , nhu :

1. Dich vu chon lgc va phéan loai tin tirc : 1a nhitng h¢ théng thu vién két ndi dén
cac web portal dé tim kiém céac thong tin tir cdc nha xuat ban ¢ chita nhiing tir
khoa mudn tim. Dich vu hién thi danh sach dia nhac danh cho céac cong ty thu
thanh.Ung dung dai 1y du lich c6 nhiéu gia vé di du lich khac nhau do c6 chon
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lwa phuc vu ctia nhiéu hing hang khong. Bang tinh toan chinh sach bao hiém
dung cong ngh¢ Excel/COM voi giao dién web

2. Thong tin thuong mai bao gém nhiéu noi dung, nhiéu muc tin nhu: du bao thoi
tiét, thong tin strc khog, lich bay, ty gia c6 phiéu,..

3. Nhimng giao dich tryc tuyén cho ca B2B va B2C nhu. dat vé may bay, lam giao
keo thué xe.

4. Hé thong thong tin dung Java dé tinh toan ty gia chuyén doi gitta cac loai tién
t¢. Hé thong nay sé& dugc cac ing dung khac dung nhu mot web service

Kién truc web service

Kién trac ctia web service bao gom cac tang nhu sau :

Functions Cruaity of Service
3 Business Process . 5
BPELAWS &
= i £
Service
] 4 SIERIE
g5 Service Description z E ‘g 5
o
8 5| wsoL ||l g cE ||a
[ =
h Service Communication Protocol £ .
SOAP a
- 2
Transport @
BEEP W5 -AeliableMessaging = ;,-.
HTTP JMS SMTP z

. Current standards
Emerging standards

Kién triic web service
Trong d6 bao gdm céc tang :

- Tang van chuyén véi nhitng cong nghé chuin 1a HTTP , SMTP va JMS- Tang giao
thire twong tac dich vu ( Service Communication Protocol) voi cong nghé chuén 1a
SOAP . SOAP 1a giao thirc ndm giita tAng van chuyén va ting mé ta théng tin vé dich vu,
SOAP cho phép nguodi dung triéu goi mot service tir xa thong qua mot message XML.

- Tang mo ta dich vu (Service Description) v6i cong nghé chuan 1a WSDL va XML .
WSDL la mot ngén ngu: mo ta glao tlep va thuc thi dya trén XML. Web service su dung
ngon ngu WSDL dé truyén cac tham s6 va cac loai dur ligu cho cac thao téc , cac chirc
ning ma web service cung cap.
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- Tang dich vu ( Service) :cung cap cac chirc ning cua service.- Tang dang ky dich vu
(Service Registry) véi cong nghé chuin 1a UDDI .UDDI dung cho ca nguoi dung va
SOAP server, no cho phép dang ky dich vu dé nguoi ding co thé goi thuc hién service
tir xa qua mang , hay noi cach khac mot service can phai duoc dang ky dé cho phép céac
client co thé goi thuc hi¢n

- Bén canh d6 d€ cho cac service c6 tinh an toan , toan ven va bdo mat thong tin
trong kién trac web service ching ta c6 thém cac tang Policy , Security , Transaction ,
Management giip tdng cudng tinh bao mat , an toan va toan ven thong tin khi sir dung
service.

Cic thanh phin trong web service

XML - Extensible Markup Language

XML do W3C dé ra va duoc phat trién tir SGML XML 1a médt ngdn ngir mo ta vin
ban véi ciu trac do ngudi st dung dinh nghia .Vé hinh thirc XML ¢6 ky phép twa nhu
HTML nhung khong tuan theo mot dac ta quy wéc nhu HTML.Nguo1i st dung hay céc
Chu’O'ng trinh ¢6 thé quy uéc dinh dang cac tag XML dé giao tiép v6i nhau. Thong tin
can truyen tai duogc chtra trong cac tag XML ngoa1 ra khong chtra bét ctr thong tin nao
khac vé cach st dung hay hién thi nhimg thong tin 4y.

Do web service 13 su két hop cua nhiéu thanh phan khac nhau , do d6 web services sir
dung cac tinh ning va dic trung cta cac thanh phan nay dé giao tiép voi nhau.Vi vay
XML 1a mot cong cu chinh yéu dé giai quyét van dé nay .Tir két qua ndy , cac tmg dung
tich hop vi mé tang cuong sir dung XML.Nho ¢6 kha ning tong hop nay ma XML da
tré thanh kién trac nén tang cho viéc xay dung web service.

Web services tan dung kha ning giai quyét van dé ctia cc img dung 16n trén cac hé didu
hanh khéac nhau cho chiing giao tiép v6i nhau .Yéu cau nay dugc dap ung voi lap trinh
v6i Java , mOt ngdn nglr viét mot 1an su dung moi noi la mdt chon lya thich hop cho
phat trién web services

WSDL -Web Services Description Language

WSDL dinh nghia cach mé ta web service theo ¢t phap tong quat XML, bao g@)m cac
thong tin

- Tén service
- Giao thuc va kiéu ma hoa se duoc su dung khi goi cac ham cta web service.- Loai

thong tin: nhung thao tac, nhung tham so, va nhung kiéu du li¢u gom co giao dién cua
web service, cong voi tén cho giao dién nay.
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Mot WSDL hop 1é gdom co hai phan :

1. Phan giao dién mo ta giao dién va giao thuc két ndi.

2. Phan thi hanh mé ta thong tin dé truy xuét service

Ca 2 phan trén s& duoc luu trong 2 tip tin XML , bao gom:
- Tap tin giao dién service (cho phan 1).

- Tap tin thi hanh service (cho phan 2).

Service Service
Implementation Interface
i _I—’ import
types
poriType
binding

Cau truc WSDL

Tap tin giao dién - Service Interface

WSDL mb ta 5 loai thong tin chinh bao gém : import , types , message , portType ,

binding.

Types :WSDL dinh nghia céc kiéu dir liéu ctia thong diép giri.
<definitions .... >

<types><xsd:schema .... />*

</types></definitions>

Thong diép (message) : mo ta thong diép dwge giri gilra client va server.
<definitions .... >

<message name="nmtoken"> *

—n

<part name="nmtoken" element="gname"? type="qname"?/> *
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</message></definitions>Nhung dinh nghia message duoc su dung boi phan tur thi hanh
service . Nhi€u thao tac co thé tham chi€u toi cung dinh nghia message.

Thao tac va nhung message duogc mé hinh riéng re dé hd tro tinh linh hoat va don gian
hoa viéc tai su dung lai. Chang han, hai thao tac voi cung tham s6 co thé chia se mdt

dinh nghia message.

c.Kiéu cong (port type):WSDL mé ta cach guri va nhan thong diép.<wsdl:definitions ....
>

]

<wsdl: portType name="nmtoken">

<wsdl: operation name="nmtoken" .... /> *

</wsdl: portType>

</wsdl: definitions>

WSDL dinh nghia bon kiéu thao tac ma mot céng co thé hd tro:

- One-way : cong nhan mot message, message d6 13 message nhap.

- Request-response : cong nhan mot message va gui mot message phan hoi
- Solicit-response: cong gui mot message va nhan vé mot message

- Notification: cong gui mot message, message d6 1 message xuat.

MB&i kiéu thao tac co cu phap bién d6i tiy theo: thi tir ctia cic message nhap, xudt va
16i.Vi du :

<wsdl:definitions .... >

<wsdl: portType .... > *

]

<wsdl: operation name="nmtoken" parameterOrder="nmtokens">

<wsdl: input name="nmtoken"? message="qname"/>

_n —_n

<wsdl: output name="nmtoken"? message="qname"/>

<wsdl:fault name="nmtoken" message="qname"/>*

</wsdl: operation>
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</wsdl: portType >

</wsdl: definitions>

Két hop (Binding) :dinh nghia cach cic web services két hop véi nhau.
Mot két hop bao gom :

- Nhung giao thitc mo réng cho nhung giao tac va nhung message bao gom théng tin
URN va ma hoa cho SOAP.

- M01 mot két hop tham chiéu dén mot loal cong, mot kiéu cong (portType) co thé duoc
sur dung trong nhiéu moi ket hO’p Tt ca cac thao tac dinh nghia bén trong kiéu cong
phai nam trong pham vi mbi két hop.

Tap tin thi hanh - Service Implementation

WSDL mo ta 2 loai thong tin chinh bao gdm : service va port .

Dich vu (Service) : N6 s€ thuc hién nhirng gi da dwgc dinh nghia trong tap tin giao dién
va cach goi web services theo thi tuc va phwong thirc nao :

<wsdl:definitions .... >
<wsdl:service name="nmtoken">
<wsdl: port .... />

</wsdl: service>

</wsdl: definitions>

Port 13 mgt cong dau cudi, né dinh nghia nhuw mdt tip hop cua binding va mét dia chi
mang.

<wsdl:definitions .... >
<wsdl: service .... >

_n

<wsdl: port name="nmtoken" binding="qname">
</wsdl: port>

</wsdl: service>
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</wsdl:definitions>O day chiing ta thay rang thudc tinh két hop tén la qname. No tham
chiéu toi mot moéi két hgp. Mot cong chua dung chinh xac mdt dia chi mang; Bat ky
cong nao trong phan thi hanh phai twong tmg chinh xac véi mgt tham chiéu trong phan
giao dién.

WSDL API

WSDL4J la mot du an nguén mo , hién tai ¢6 mot WSDL Java API duogc goi la
WSDLA4J. B6 WSDL4J cung cap cho chung ta cac ham API dé thuc hién viéc tao WSDL
dé dang hon so v&i cach sir dung tric tiép ca phap theo dang tag nhu trén.Tén géi chtra
cac API nay la javax.wsdl.

UDDI - Universal Description , Discovery and Intergration

Dé c6 thé sir dung céc dich vu , trudc tién client phai tim dich vu , ghi nhan thong tin vé
cach sur dung dich vu va biét duoc ddi tuong cung cép dich vu .UDDI dinh nghia mot sb
thanh phan cho biét trude cac thong tin nay dé cho phép cac client truy tim va nhan lai
nhiing thong tin yéu cau sir dung web services.

Cau tric UDDI :
Céu tric UDDI gdm cac thanh phan :
- Trang trdng -White pages : chira thong tin lién hé va cac dinh dang chinh yéu ciia web

services , chéng han tén giao dich , dia chi,... Nhitng thong tin nay cho phép cac doi
tuong khéc xac dinh duogc service.

- Trang vang -Yellow pages : chtra thong tin mo6 ta web services theo nhiing chung loai
khac nhau .Nhitng thong tin nay cho phép cac d6i twong thiy web services theo ting
chung loai cta no.

- Trang xanh -Green pages: chtra thong tin k¥ thuat moé ta cac hanh vi va cac churc nang
ctia web services .Cac ddi tuong dua vao dac diém cua web services dé tim kiém.- Loai
dich vu - tModel : chtra cac thong tin vé loai dich vu s dung Nhung UDDI registry hién

CO !

- UDDI Business Registry: by dang ky duoc bdo tri bdi Microsoft, IBM dac diém cua
bd dang ky nay 1a n6 phan tan vé mat vat ly.

- IBM Test Registry: bo dang ky cho nhung nguoi phat trién dé thu nghiém cong nghg
va kiém tra nhung service cua ho.

- Private registries IBM ships: b dang ky UDDI ca nhan.
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SOAP - Simple Object Accesss Protocol

Dén diy chiing ta di hiéu dwoc web services la nhw thé nao , né dwec cong bé va
truy xudt ¢ ddu.Nhung chiing ta vin con mot vin dé khd quan trong dé la : lam thé
nao chung ta truy xudt dich vu khi tim thdy ? Céu trd 16i la web servicves c6 thé truy
xudt bang mét gmo thwc la Stmple Object Access Protocol — SOAP . Noi cach khac
chiing ta c6 thé truy xudt dén UDDI reglstry bang cdc Iénh goi hoan toan theo kiéu
SOAP.SOAP la mot giao thirc giao tlep co cdu truc nhw XML va ma hoa thanh dinh
dang chung cho cdc irng dung trao doi véi nhau .Y twéng bit dau tiv Microsoft va
phéin mém Userland , trdi qua nhiéu lan thay doi , hién tgi la phién bin SOAP 1.2
v6i nhiéu wu diém vuot troi hon bin SOAP 1.1. SOAP dwoc xem nhw la cdu triic
xwong song ciia cdc teng dung phan tin xdy dwng tiv nhiéu ngon ngiv , hé diéu hanh
khac nhau.Ddc trung SOAP

SOAP co nhung dic trung sau :

- SOAP dugc thiét ké don gian va dé mo rong.

- Tt ca cac message SOAP déu duoc ma hoa sur dung XML.
- SOAP str ding giao thirc truyén dit liéu riéng.

- Khéng co garbage collection phan tan , va cling khong co co ché tham chiéu.Vi thé
SOAP chent khong giir bat ky mat tham chleu day da nao vé cac ddi tugng & xa.- SOAP
khong bi rang buoc boi bat ky ngon ngu lap trinh nao hoac cong nghe nao.Vi nhu:ng
dac trung nay, no khong quan tim dén cong ngh¢ gi duoc su dung dé thuc hlen mién la
nguoi dung sir dung cac message theo dinh dang XML. Tuong tu, service co thé duoc
thuc hién trong bat ky ngdén ngu nao, mién la no co thé xu ly duoc nhitng message theo
dinh dang XML.

Ciu triic mt message theo dang SOAP

CAu trac mot message theo dang SOAP dwoc mé ta nhu hinh dudi day:
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W, sowr

envelope

Header
Entries

Header
Element
Body
Element
Fault
Element

Cdu triic message SOAP

Message theo dang SOAP 1a mot van ban XML binh thudng bao gém cac phan tir sau:-
Phén tir gbc - envelop : phan tir bao trum nodi dung message , khai bao van ban XML
nhu 12 mét thong di¢p SOAP.

- Phan tir dau trang — header : chira cac thong tin tiéu dé cho trang , phan tir nay khong
bat budc khai béo trong vian ban .Nhung dau muc con co thé mang nhung dur liéu chung
thue, nhl}ng chu k}; s6 hoa, va thong tin ma hoa, hodc nhirng cai dat cho giao tac.

- Phan ttr khai bao ndi dung chinh trong thong diép - body , chira cac thong tin yéu cau
va phan hoi.

- Phan tir phat sinh 1i (Fault) cung cap thong tin 18i xay ra trong qua trinh xir 1y thong
diép.

Trong truong hop don gian nhat, phan than cua SOAP message gdm co:
- Tén cua message
- M6t tham khao toi mot thé hién service.

- Mot hoac nhiéu tham s6 mang céc gia tri va mang cac tham chiéu. C6 3 kiéu thong
bao:

+ Request messages : voi cac tham s6 goi thuc thi mot service

+ Response messages voi cac tham soé tra ve, duoce su dung khi dép tng yéu cau.+ Fault
messages bao tinh trang 10i.

Nhung kiéu truyén thong

SOAP hd tro hai kiéu truyén thong khac nhau :

199/206



- Remote procedure call (RPC): cho phep g01 ham hoic tha tuc qua mang. Kiéu nay du-
oc khai thac boi nhiéu web service va c6 nhiéu tro gitp.

- Document: duoc biét nhu kiéu huong message : ki€u nay cung cap mot lop thap cua
su truu tuong hoa, va yéu cau nguoi 1ap trinh nhiéu hon khi lam viéc.

Cac dinh dang message, tham sd, va 101 goi dén cac API thi twong Gmg trong RPC va
document la khic nhau. Nén viéc quyét dinh chon cai nao tuy thudc vao thoi gian xay
dung va sy phu hop cua service can xay dung.

M6 hinh dw liéu

Muc dlch cua mo hinh du lleu SOAP la cung cap nhu:ng mot su truu twong hoa doc 1ap
ngdn ngu cho kiéu ngdn ngu lap trinh chung. No gém co :

- Nhung kiéu XSD don gian nhu nhung kiéu du liéu co ban trong da sd cac ngdn ngur
lap trinh nhu int, string, date, ...

- Nhung kiéu phc tap, c6 hai loai 1 struct va array.

Tat ca cac phrfm tu va nhung dinh danh co trong mo hinh du liéu SOAP thi dugc dinh
nghia bang namespace SOAP-ENC

Ma hoa

Trong nhung moi trudng tinh toan phan tan, ma hoa dinh nghia lam sao gia tri cia du
ligu trong ung dung co thé duoc dich tu khudn dang ngh1 thuc. Khuon dang nghi thuc
cho nhung web service 1a XML, gia str & ddy chung ta gia thiét rang service requestor va
service pr0V1der phat trién trong Java. Vi vdy, ma hoa SOAP la trong moi truong thuce
thi dé 1am thé nao chuyen d01 tir cdu trac dLr li¢u Java sang SOAP XML va nguoc lai.
Mot anh xa dinh nghla la m01 quan hé gira mot phan tir XML, mét lop Java, va mot
trong nhung loai ma hoa gioi thigu o trén.

Mt anh xa chi ro lam cach nao, dé khi di ma héa ma mot phéin tu XML dau vao van
chuyén d6i duoc toi mot lop Java va nguoc lai.Chung ta quan tim toi hai phuong huong
anh xa 1a XML toi Java va Java toi XML. Bat ky méi truong thuc thi SOAP nao cling
phal cO moOt bang chura nhung muc anh xa, g01 la SOAPMapplngReglstry Néu mot kiéu
du liéu duoc gla thlet se duoc su dung duoi mot loai ma hoa nhat dinh, thi mot anh xa
tuong tmg phai ton tai trong b dang ky (registry) cia moi trudng thuc thi SOAP d6. Pa
sO cac kiéu Java chuan cung nhu JavaBeans déu mac dinh 1a duoc hd tro.

Nhung kiéu du liéu khong chuan (do ty dinh nghia) thi cin anh xa trén ca server va
client.
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Két luin

Dé tao mot web service chung ta can xdy dung cac tang can thiét trong kién trac web
service hay noi cach khac 1a xay dung va thiét 1ap cac thanh phan trong cac tang d6 , cu
thé 1a cac thanh phan SOAP , WSDL , UDDI , XML, trong do:

- SOAP 1 giao thirc ndm giita tang van chuyén va tang mo ta thong tin vé dich vu,
SOAP cho phép nguoi dung triéu goi mot service tir xa thong qua mot message XML.

- WSDL la mdt ngdn ngu mo ta glao tiép Va thu:c thi dua trén XML. Web service sur
dung ngoén ngu: WSDL dé truyén cac tham s6 va cac loai dur ligu cho cac thao tac , cac
chtic ning ma web service cung cap.

- UDDI dung cho ca nguoi dung va SOAP server, no cho phép dang ky dich vu dé
nguoi dung coé thé goi thyc thi cac ham , cac churc nang ctia web service hay noi cach
khac mdt service can phai dugc dang ky dé cho phép céc client c6 thé goi thuc hién

- Bén canh d6 chiing ta ciing phai quan tim dén viéc 1am sao dé cho cac service c6 tinh
an toan , toan ven va bao mat thong tin trong web services nhat 1a cac service lién quan
dén giao dich thuong mai va tai chinh.Chiing ta s& tim hiéu ndi dung nay trong cac phan
tiép theo.

So d6 dudi day cho chung ta thay rd hon vé cac thanh phan can thiét trong mot web
service va moi quan h¢ gitra cac thanh phan
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Cdc thanh phan can thiét trong mot web service va moi quan hé giita cac thanh phan
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