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1. MO HINH RPC
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Pat van dé

- Lam thé nao dé hai tién trinh client va server giao tiép voi
nhau?
- Str dung socket
- Xay dwng giao thirc hwéng thdng diép (message-oriented protocol)
~Kho khan?
- Té chirc théng diép & phia g&ri nhw thé nao?
« Xt ly théng diép & phia nhan
- Xt ly trang thai blocking
- Khéng dé& dang dé trién khai
- Kho c6 tinh m&
—~Lam cach nao client chi can “goi” cac tha tuc cua server
gibng nhu |&i goi trén tién trinh cuc bd?
~Remote Procedure Call (RPC)
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RPC 1a gi?

- La co ché giao tiép gitra 2 tién trinh

- Thye hién 161 goi tha tuc trén tién trinh khac giong nhuw 10
goi thu tuc trong mét tién trinh cuc bd

- Duwoc xay dwng thanh framework

- D& dang phat trién cac giao thtrc mai, phan mém sun
(middleware)
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Nguyén ly co ban cua RPC

- Tién trinh server: cung cap moét giao dién (interface) cho
tha tuc/ham dé client goi:
- Twong ty thw vién lap trinh API
- Tién trinh client:
- Goi tha tuc/ham
- Drng cho két qua tra vé
- Trao d6i dir liéu gitra client va server théng qua tham sb,
gia trj tra vé clia ham
- Trong subt:
- CAu truc théng diép
- Phan tan dich vu
- Kién tric clia hé théng tir xa
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L&i goi thu tuc trén tién trinh cuc bd

count = read(fd, buf, nbytes)
Stack pointer

Main program's Main program's

local variables local variables
- nbytes

buf

fd

return address

read's local

variables
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RPC

Wait for result

Client m—————_______
i S
Call remote Return
procedure from call
Request Reply
Server -—-—-- - ——

Call local procedure Time ——»
and return results
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Asyncronous RPC

Wait for Interrupt client
acceptance
Client >oopan .
A 3
Call remote Feturn : et
rom cal eturn
procedure results Acknowledge
Accept
Request request
B B =72 o i = = = = X
Call local procedure \ Time —»
Call client with
one-way RPC
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L&i goi cuc bo va RPC

- Gia str m6t tha tuc ¢6 khai bao nguyén mau:

bool verifyUser (char * userID, char *pass)

- L&i goi cuc bd: tré vé false hodc true

- St dung socket va giao thire huwdng théng diép: thyc hién
nhw thé nao?

- RPC: trong subt

- Gia tri tra v&: false ho3c true
- ?

- | don’t know
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Han ché clia RPC

- L&i goi cuc bé:
- Chia sé/dbng bo trang thai: néu thd tuc dwoc goi (callee) 16i > th
tuc goi (caller) 16i
- Call semantic luén la exactly once
- RPC: khéng chia s&/dbng bd trang thai:
- L&i chi xay ra mét phia
- LAi trong qua trinh truyén tin
- Céac kha nang khi c6 16i:
+ Tha tuc khong thuc thi
- Tha tyc thye thi 1 1an
- Tha tyc thye thi nhiéu 1an
- Tha tuc thwe thi mét phan
- Giai quyét?

1"
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Giai quyét

- Cac thao tac:
- GUi lai thong diép yéu ciu
- Kiém tra 1ap thong diép
- Truyén lai thong diép dap rng
- “at least once”:
- Client: gtvi lai théng diép yéu cau cho téi khi nhan dwoc dap tng
- Server: thyc thi lai thd tuc méi khi ¢ thong diép yéu cau, stateless
- Ap dung trong trwdng hop nao?

12
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“at most once”

- Client: gtvi lai théng diép yéu cau cho t&i khi nhan duwoc
dap wng

- Server: chi x(r ly yéu cau 1 lan, truyén lai két qua khi can:
- Phat hién lap théng diép
- Gilr cau tra 1&i trong bo dém

- Dam bao server néu thuwe thi thi tuc thi chi thwc thi 1 1an

- Yéu cau: néu cd 16i thi tha tuc khéng thwe thi bat ctv phan
nao
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Thwce hién “at most once”

- M4t théng diép yéu cau

- M4t théng diép tra loi

- Thoi gian thye thi tha tuc qua dai

- Server 16i sau khi thuc thi va théng diép bi mat
- Server 16i khi thwe thi

14
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Cac co ché clia RPC

- Bang cach nao client biét thi tuc ndo can goi va danh
sach tham so6?

- Bang céach nao client truyén 16 goi thl tuc téi server
théng qua hé thong mang

- Server xt ly y&éu ciu nhw thé nao?
- Cdng rng dung nhan dwoc yéu ciu
- Xac dinh thad tuc dwoc goi
« Xac dinh tham so6 truyéen

- Client xtr ly théng diép tra 1&i nhw thé nao?

- Xay dwng thanh phan stub & 2 phia

- Thanh phan goi/dwoc goi: skeleton
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Stub

- Client-side stub: thu tuc dwoc client coi nhw 1a tha tuc

dwoc goi
. > . N >
- Server-side stub: thd tuc dwoc server coi nhw la tha tuc
goi
Client machine Server machine
Client process Server process
1. Client call to Implementation 6. Stub makes
procedure of add local call to "add"
Server stub
Cliont stub N
proc: "add" 4 proc: "add" S|
int__vai() 2. Stub builds nt__vall) 5. Stub unpacks
int: val(j) message int:_ val()) message
proc: "add" 4.8 oS
Client 0S int.__val() Server OS haerrm‘éirmessage
I\ int: _val() | to server stub

3. Message is sent
across the network
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Marshalling va unmarshalling

- Marshalling: déng géi dir liéu vao théng diép dé gii di
- Unmarshalling: mé& théng diép nhan dwoc va doc dir liéu
- Cac van dé khi marshalling va unmarshalling:
- Tham tri: Khac nhau vé biéu dién dir liéu gitka may cuc bd va may
tr xa
- Tham bién/Tham chiéu: Khong chia sé khéng gian dia chi bd nhé
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Khéng dong nhat biéu dién dir liéu

- Big-edian va little edian

ts] 12] 1] 1o or [11 [21 [3: o [11 [21 [3!
o o Jo |5 5] o] o] o o] of ol s
7] i8] is] 4] |4 |si |8} |7 4i |5l |ei |7
L oL |1 J J I L L Ll L| 1 J
(a) (b) (c)
Pentium SPARC Chuyén d6i

- Biéu dién sb thywc dau phay dong
- Bang ma ky tw

18
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Truyén tham s6 theo kiéu tham chiéu

- Cam sl dung cac tham chiéu
Hoac
- Copy/Restore
- Call by value: stub gri déng géi di¥ liéu dwoc trd bdi tham chiéu
vao théng diép gvi di
- Call by result: stub glri cung cap buffer chra két qua thuwc hién
- Call by value-result
- R4t phure tap voi cac kiéu div liéu cé cAu tric

19
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Interface Definition Languages

- Ngén ngir dwoc sir dung dé& dinh nghia giao dién ghép
ndi gitra client va server trong RPC
- Can trinh bién dich riéng. K&t qua bién dich:
- File ma ngudn (C/C++/Java...)
- Ma nguén st dung dé& marshal cac kiéu di¥ liéu thanh chudi byte
- Stub routine

20
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Qua trinh bién dich

RPC compilation

sgrver program

server compilation
procodures
server stub
RPC
interface generator I RPC
e header file | __
specification run-time library
client smb
client —l
1 progrem compilation

client program
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Lién két client-server

- Dé thwe hién dwoc 16 goi thi tuc RPC, can thwe hién qua
trinh két ndi client t&i server

- Server: export giao dién:

- Pinh danh cta tha tuc

- Théng bao t&i RPC runtime trang thai s&n sang
- Client: import giao dién

- RPC runtime thwc hién tim kiém tha tuc va thiét 1ap két ndi gitra
client va server

- Buoc thwe hién trong subt

22
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2. MOT SO RPC FRAMEWORK
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2.1. SUN ONC RPC

24
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Sun ONC RPC

- Sun ONC RPC(v1: RFC 1057, v2: RFC 5531)

-Dwoc SUN thiét ké danh cho cac hé diéu hanh Unix,
Linux, BSD, OS X

- C6 thé str dung mét sd Toolkit dé s dung trén nén tang
Windows

- Ngbn ngir IDL: XDR(External Data Representation)

- Bién dich file dinh nghia: rpcgen

- S&n pham twong tw: DCE RPC, Microsoft DCOM

25
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Sun ONC RPC

- Bwde 1: Tao file dinh nghia v&i ngdbn nglr XDR(.x)
- Buwdc 2: Bién dich file .x.
$rpcgen —a -C .x
Cac file thu dwoc sau khi bién dich:
- _clnt.c: client stub
- _svc.c: server stub
- _xdr: file XDR dé marshalling
- .h: tép tiéu dé dinh nghia cac kiéu dir liéu XDR
- Makefile.: file chi thi bién dich
- _client.c -- client skeleton, chtra ma ngudn ctia (rng dung client
- _server.c — server skeleton, chira ma ngudn cla (rng dung server

- Bwde 3: bién dich thanh chwong trinh client va server

26
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Sun ONC RPC

W program & version ##
v

Interface
definition file XDR |

IDL compiler

Client code Client stub Header Server stub Server code
('C compiler ] ('C compiler ) ('C compiler ] ('C compiler ]

v v v y

Client Client stub Server stub Server
object file object file object file object file

Runtime Runtime
library library

Client
binary
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File dinh nghia (.x)

- UUID: dinh danh cho thu tuc
- 0 - 1fffffff : s¢ dung b&i Sun
- 20000000 - 3fffffff: st dung bé&i nguwdi dung
- 40000000 - 5fffffff: st dung tam thoi
- 40000000 - ffffffff: dw phong

/* Pinh nghia kiéu dit 1iéu cta tham sé
struct parameters {
//Danh sach tham sé
};
program APP_NAME ({
version APP VERS {
long PROCEDURE 1 (parameters) = 1;
string PROCEDURE_ 2 (parameter) = 2;
} =1; /* version */
} = UUID;

28




Sun ONC RPC — Két ndi

- Server dang ky portmapper v&i HDH:
- Tén chwong trinh, phién ban
- Cbng dich vu
- Client: goi ham cint_create()
- Tra vé: client handle dé goi tha tuc trén server

CLIENT *clnt create(
char *host, //Pia chi server

unsigned long prog, //Pinh danh chuwong trinh

unsigned long vers, //Phién ban
char *proto //Giao thirc tidng giao van
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2.2. JAVARMI

30
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Java RMI

Remote Method Invocation
Ngén ng¥ Java khéng cé co ché cho phwong thire goi tv
xa

1995: Sun bd sung va m& réng thém : Remote Method
Invocation (RMI)

RMI hoac phwong thire triéu goi tlr xa, la mot middleware
dwa trén Java.

Cho phép phwong thirc cta dbéi twong Java & mot may
&o Java (JVM) cé thé triéu goi tr mét JVM khac

Lwu y: Khéng nhdm 1an v&i co ché vao ra dbi twong
Serializable

31

Kién tric Java RMI

Application
Stubs Skeletons
RMI System

Remote Reference Layer

Transport

32
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Java RMI

- M6 hinh hoat dong cua phwong thirc triéu goi phwong
thire tir xa trén RMI

Client Server
JVM JVM
Calling Called
Object Object
parameters result parametery
result
Stub Skeleton
[
request reply
message message

[ Network j

33
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M6t s6 I&p thwérng dung trong Java RMI

- Cac goi java.rmi va java.rmi.Server
- Cac lop thuwdng dung la:

- java.rmi.Naming

- java.rmi.RMISecurityManager

- java.rmi.RemoteException

- java.rmi.Server.RemoteObject

- java.rmi.Remote

- java.rmi.Server.UnicastRemoteObject

34
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Xay dwng wrng dung voi Java RMI

- Bwéc 1: Tao giao dién cua cac phwong thirc cho phép goi
tlr xa

- Bwéc 2: Binh nghia cac 1&p trién khai

- Bwéc 3: S dung coéng cu rmic dé dich cac I&p thanh
stub va skeleton

- Bwdc 4: Viét ma ngudn client va server

- Buwdc 5: S dung cdng cu rmiregistry khéi dong dich
vy dang ky phwong thire triéu goi tir xa

- Bwdc 6: Thuwe thi client va server
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2.3. CORBA

36
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CORBA (Common Object Request Architecture)

- Cho phép cac phan riéng biét ciia (rng dung viét bang cac
ng{nn nglr khac nhau, chay trén cac may khac nhau c6 thé
phoi hop hoat ddng nhw mét (bng dung duy nhat

- Phat trién béi t6 chirc OMG (Object Management Group)

- H tro truy cép cac doi twong tir xa dwoc phét trién trong
nhiéu ngdén ngilr trén mot loat cac nén tang.

- Cbt 16i ciia CORBA la ORB

37

Kién tric CORBA

INTERFACE IDL IMPLEMENTATION
REPOSITORY COMFILER REPOSITORY
in args
operation()

(SERVANT)

REF ) out args + return value
-

SKELETON
IDL ORB OBJECT
GIEES INTERFACE ADAPTER

GIOP/IIOP

Q STANDARD INTERFACE

Q STANDARD LANGUAGE MAPPING
. ORB-SPECIFIC INTERFACE DSTANDARD PROTOCOL
38
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Kién tric CORBA: IDL

- IDL (Interface Definition Language)

- Xem nhw ngdn ng lap trinh trung gian dung chuan hoéa
cac ngbn ngir : C, C + +, Java, Ada, COBOL, Smalltalk,
Objective C, LISP, Python

- Kiéu di¥ liéu :

- Kiéu co ban : long, short, string, float, ...
- Kiéu c4u truc : struct, union, enum, sequence
- Kiéu dbi twong tham chiéu
- Cac kiéu khéc : Kiéu gia trj dong
- Bién dich dén ngén ngir dich
- Phat sinh thu tuc trén stub

]
Kién tric CORBA: GIOP/IIOP

- General Inter-ORB Protocol

- Internet Inter-ORB Protocol

. Hf) tro cac dich vu khac nhau trén tang giao giao van, bao
gom: chuyén doi dr liéu, quan ly bd nhé dém, quan ly
dead clock, quan ly truyén théng.
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M6t sb framework RPC cho Web

- XML RPC

- SOAP

- Web Services va WSDL(VD: Apache CFX)
- Microsoft .NET Remoting

- .NET Web Services

- Web Service

- AJAX

- REST

41
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