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A design and implementation of C* class library for distributed programming in client/server model
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ABSTRACT

Conventional RPC has widely been used in the development of distributed program in the client/server
model. It has some limitations in the object-oriented programming environment. This paper presents,
however, design and implementation of ROCL(Remote Object Class Library), a class library that sup-
ports distributed programming in the client/server model.

ROCL provides a suitable environment for the object-oriented programming using the C+ language.
An object contains a stub and services for client/server applications with a programmer can design
objects from other parts of application. ROCL supports four kind of client/server models: a synchro-
nous, a multi-tasking server, a asynchronous and a asynchronous multi-tasking server. As corre-
sponding to each models. a base class is inherited from a derived class in the application
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Fig. 3.5 Service call for multi-tasking server model
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Fig. 3.6 Service call for asynchronous model
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// clientStub® ¥H Agdg.
class asyncClientStub:public clientStub
{
private:

staic int registered;

static u_long localPNo:

static u_long localVNo:

int busy:

char *serverName

u_long serverPNo

u_long serverVNo

int ts:
protected:

asyncClientStub(u_long. u_long. char *. u_long, u_long)

asyncClinetStub() {}:
public

void regiserReciever{u_long, xdrproc_t, stat_svc t):

void callService(u long, char *, char °):
N
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// serverStubZ¥-€ AEL &,
class asyncServerStub: public serverStub
private:

staic void dispatcher(sttruct svc_req *, SVCXPRT *):

void innitiiateServer():
protected:

static u_long clinetPNo:

static u_long local VNo:

static argAndResult xdrFuncs(MAX _XDR):

asyncServerStub(u_long, u_long, u_long, u long)
asyncServerStub() {}:

public:
void addXdr(u_long, xdrproc_t, xdrproc_t):
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Fig. 3.7 Member function and remote service’'s calls in
application program
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using ROCL
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4.1 RDIR(Remote Directory List)

RDIR& ROCLAAN Algshe F718 oF A
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29 Foe dad 2xn 74 FY22RE AAE
€ AAe 3.289] 2713 el olsf 2713} €}

(1) RDIR®] ¥713F =9 Ee~

2o 32 BoelM client 1 F¥24= RDIR
o F713% Rdg AHosr] A% FHYrzA
clientStub 228 7|¥te 2 i} o] Feiae A
We TAE olF gv, 2y HE po WA vE
ARzFE YAA client 18 528 Mulx g7
AAE AP, B AE) 2 A F5EA read-
dir_res *readdir_l{nametype & %31 ot
o] e AW Z2 el Mujx A Y ER]
ol Medtn 1 HAEE uighie 4¥2 3}

a2]3 service 1 Ed2E serverStub Ed A
7o 2she AwE Feolnt. AR servece 1
< Ay 2ol Wzt p WA vE elgo MY
2 AF AAE ARt aejm AMula FeEA
readdir_res *readdir_1(nametype )& g3t 3l
o} o] e EoeldEe g7 Fste UHE
2] P2EE A5 wiggic
// ROCLY &e}o|AESR 7wt E42 clientStubZ R A,
class client }:public clientStub
public

[/ sv: ¥ BAE o|&

//piave T2ag HE

[/ viAel WA

client_l(char * sv, u_long p, u_long v)):clientStub(sv.p.v)

DCL_TRANSLATOR(!, nametype. readdir_res)

}

/R LIEL i e
‘readdir_,res ‘readdiir_1(nametype *);

// ROCLS N# & 7{dt gef2UgerverStubZ #H Ag.
class service_l:public serverStub
public:

fpavel T2y WE

// viAdiel WA

service_l{u_long p, u_long v}) serverStub(p,v)

DCL DYN SERVICE(], nametype. readdir_res, &service_1::readdir_1)

)

IR L P i el

readdir_res *readdiir_l(nametype *):
b
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(3) RDIRS ¥]|5713} 29 e
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29l client 13 service 1 a2 Aol A}
£5+ DCL_ASYN_TRANSLATORS DCL_
ASYN_DYN_SERVICE+ 3.342] DCL_DYN_
SERVICE® DCL_TRANSLATORS #AHg &
< FYsle Az gl
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// ROCLY €8°|dES 7Y #:29 asyncClientStubZ¥E A%
class client_1:public asyncClientStub
{

publie:
// prBEeldEY TRy WY
// v:EetoldES WA
// svirH BXE ol§
/] TPiMue] X229 WE
//rV:iAsef v
client_1(u_long p, u_long v, char * sv, u_long rP, u_long rV)
‘asyncClientStub(p,v.sv,rP rV)

{
DCL, ASYN_TRANSLATOR(], nametype, &client_]::recv_readdir_1):
}

// M2 AQ g
void readdir_1(nametype *):
// A¥l~ B3HE P g
: static void recv_readdir_1(dir_type *):

// ROCLS Xu& 71¥t #8220 asyncServerStubZ ¥€ A4

t(:lass service_l:public asyncServerStub
public:
//pRve Z2ad W3R
// v WA
// TP | EY T2y YL
//rV Eeo|dES WA
service_l(u_long p, u_long v, u_long rP, u_long rV)
‘asyncServerStub(p.v,rP,rV)
{
: DCL_ASYN_SERVICE(1, nametype, &Service_1::recv_readdir_1):

VERLES oo
dir_type *readdir_l(nametype &):

(4) RDIR] #1557l o5 A2 M9 29 F¥g2

o] ndle] Fgx Aoy YolA HEF uErig
2o g9 fARM B AMuZe uk Z9
224 asyncMultiServerStubg Asdhe o)t
o] Q& Wojr},

4.2 DIRT (Distributed Image Ray Tracer)
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Fig. 4.1 DIRT execution
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