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Design and implementation of Fault-Tolerant CORBA Service for
reliability on Real-Time CORBA
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ABSTRACT

Current CORBA has been suggested a solution for complexity of software in distributed environment. But it can’t provide reliability about
data transfer. For instance, CORBA can't provide object to client when the network are unstable or congested. In an existing CORBA, client
has to wait when there is congestion between client and object implementation while client get a service from object implementation. So In this
paper, we propose Fault-Tolerant CORBA Service (FTS) which has an intelligent redirection about an object that client requests. Moreover,
we designed and implemented Fault-Tolerant Service to provide reliability by extending existing CORBA ORB. Therefore it provides reliable

connection throughout the proposed Fault-Tolerant Service.
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Interface FTS_Service {
String GetVersion()

}
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class TAO_Export CORBA_Object:public TAQO_Iunknown
{

CORBA::Object_ptr VerifyServer(CORBA::String ObjName,
CORBA::String SvrName, int argc, char#+ argv):

CORBA::String GetArbitraryData():

CORBA::String FindFastORB(char* lists[50], int numof);

Static CORBA::Object_ptr connect{(CORBA::String ObjName,
CORBA::String SvcName, int argc, char** argv);

CORBA:Float GetElaspedTime();

Int isConnected;

Float elapsedTime;

CORBA::ORB_var resolved_orb;

CORBA::Object_ptr resolved_obj;
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C:\workshop\TAO\FTS>FTS_Service myFTS
Waming. That name already exists.

Trying to register this daemon as “myFTS1”
Well Registered FTS Daemon as “myFTS1”
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Int FT_Server:init_naming_service (CORBA::Environment& env)
{
int result; isBounded, selectedFtsName;
result = this->my_name_server_.init (this—>orb_,
this->child_poa_); // YA %73}
if (result < Q)
return resuit;

TAO_CHECK_ENV_RETURN (env,-1);

CORBA::Environment __env:

Fts_service= this->Fts_service_impl_._this (env); // FTS Au|2 7
#] (IDLel A<))

CosNaming::Name context_name (1);
context_name.length (1);
context_name{0).id = CORBA:'string_dup ("FTS_List");

// 9] FTS_List Context& bind 3 ¢}

this->context_ = my_name_server_->bind_new_context(context_name,
env);

TAO_CHECK_ENV_RETURN (env,~1);

//oind® FTS Lists] A2 FTSE &%)
CosNaming::Name fts_name (1);
fts_name.length (1);
while(isBound)
{
if(selectedFtsName)
selectedFtsNamedl =& FTS oj& 49
else
selectedFtsNameot A12HA] 583 FTS o|§ 449
factory_name[0)id = CORBA::string dup (selected
FtsName);
isBound = this->context_->bind (fts _name,
Fts_servicein (), env);
}
bind¥ FTS o|§ &8
TAQ_CHECK_ENV_RETURN (env,-1);
retun O;
}
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ThelORis:
<IOR:000000000000001549444¢3a4d6564696153657 2766963653a31 223000
00000000000001000000000000003c0001 0000000000061 78656000027 11000
0002850333632646462626330303037323531 37526£61 74504141 26368696064
5{706161216d65646961 >

The multicast server setup is done.
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Bound:<MediaService_impl,nil>
(15906]1) Received multicast
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D:\workshop\TAC\multisvr>multisvr

Starting up daemon <unknown>

Opening dynamic service Resource_Factory

Did dynamic on Resource_Factory, error = 0

Opening dynamic service Client_Strategy_Factory

Did dynamic on Client_Strategy_Factory, error = 0

Opening dynamic service Server_Strategy_Factory

Did dynamic on Server_Strategy_Factory, error = 0

Listening as object

<IOR:000000000000002049444¢ 3a4361734e616d696e672{4e616d696e6743
66746578743a312300000000001000000000000004200010000000000056
£78656e000027110000002e50333632646462626330303037323531 3752616(7
4504141 2636869606451 106161 2f4e616d6553657276696365>

(38 13) A Ml AHARZ 25

54 22l0[eE

Zejo|dEE AYPAY W, #§3d CORBAZZIHo]
g2 @ J2AoZE HYA7H €t URL@l= hitp:
[cclab/paper.sgmst 2ol ratAl Aol fsh= My o]
3 Aol dite A 15 Y €.

A o] g d¥sy daAoZe Rl olBe
& 43N o Q3 CORBA Zlo|dEE APAFA &
th. 729 CORBA ZolAEE MY AR E= 2% &
A ZHE AAE 4& 5 A 9o

Bound:<FTS_Service_impl,nil>
(15906/1) Received multicast.

(32 14) E8 5 Mu7} F0IAERRE 27R WAR BT

(2@ 10¢ A Ay £= A% 54 At Seojde
23E 278 Wi U0 A AANE Beiohn Hud|
229t % FTS_Serviceimpl AM7 whEEso] qul2
2 ¥ 4 A 4% veEs aAA oo,

55 @ 38 Mul2o B3
A% & Myl BE T2 (29 199 Zol A 7}
o 2E2 ol Hu¥ 4 Ut

AME ol2] %A

FTS Daemon

4.7V wE Frsde ORe

5 AM 2781
AME I8

Congestion W4

3 4ol Mol B
AAYL R ES

(32 15) 28 8 Mu|~E 0|88 R &

goig Mulael A X 2H 29

(29 15 A¥s4 CORBAMHI27 S A #A
& RelFd 1 EAE Be 2

A, Gelo|dEs} ¥ BeteA9 URLE A ol&7% A
Bolg& PPt

EA), ol § He¢AE d2AoZe] CORBA F81
ZlojB g2 & ¥ CORBA Z#o|JEE TR

A, Zeto]dE ORBE Mo Mu2iE A wig A
HE g7§d

UH, Selo]dEE Yo|W NI FE e A o 3
BE B3 /Mg WE A 58 qHE ddstn AAE
|73

gAA, oln A & AMuE FeloldES} ddte HAS
7423 e A4 MY E ddE §

oAlA, 22d AgsE M FebolAert a7 AA
g FAd.

6.

Rz
.

g B =RoM 7EE N A4S AT A&
Aulzel £ 74 e did H2egct AMAE (2
A 16 AY F4 WEH3Y "o A3 & CORBA A
B} 7]& CORBASY WEYA £k9 4% vlae|d,

——FTS A1
-a-?| & CORBA

800

700

Kb/a

g 8 8 & 8

0

100KByte S00KByte  1MByle
Mg ololgf

(2% 16) 34 WEHI mle| HES{SCORBA A2t 7|E COR
BA2| YsHim

SMByte  1OMByte  20MByte

o7id B o 4 JEYIY do] AL A A(Fault-
Tolerant CORBA Service)1# ¢} 7]& CORBA®H] 4% ]
ol & Zol7t gl AN VENAY de FAESE A
Hjx9 e $3|Mul~g FeloldEy) wg eyt §iv]
W &ojc}.

2y, F e A9 (29 199 2ol AA(Congestion)
7} 4449 o Z3sE& CORBA Muigt 7]& CORBAS
o YEY A £x2 A% ot} ofu ofd] ZEojA
BXo]l HH Ao 1dE sithegE Ao] ofg} ATHoZ
$-3aFE Mul& g 7]E CORBAXG A4 A~



0 s=EEMEIE =FX M8-CH X1z=(2001.2)

2 295= CORBAAH7} O€ wE AS$EL Holn U:
A& & 57 AUtk

-&~ 7| & CORBA

250

§"
° 100KByte SO00KByte  iMByte  SMByte  10MByte  20MByts
Hg dole
(33 17) @8 WdAlel 28512C0RBA Alti2t 71E CORBAS|

dssin

agnz ¢ 4F AFdA BXRo|, & =AM AL
23 & CORBA Mul27t AAZE 2ARE o A=
FYAH2E TR YEHAY X9 AdE YolE

= AL ¢ F Utk addAE Y TN A= AR HE
324 vld x5t =3 AL 7PF wE 2§ CORBA
AHg FotFe ed=g AXE $IAFE 2LHI=T}
A7] wE ol

7.4 &

dA9 42k CORBAE 3% ¥ 7x& ATMTH L
1% 3g ol g@n BAT S A v oY AFE 3
A gFosA ¢ ZY T Y 48 BFE Xdus
dol ot mEt & =R AAG A HE Mujx
o Atz A#A, 71&9 AAZ CORBA 9 @3 434
Ae A4E A8 92 23YL SEIA HAd

¥ =FdAE J94 23E AL 9F 2Y 3
Au|2e) dAg T Bl AFHA oW 2 &
AMu|2& ¥39 CORBA $8Z21P& HENAAH A
2o dZd o3 G NsPe BFY aee
¥ =% A¥34 CORBAL ¥3¥ ORBE ol&3 A
A e 4283 o4 E R3E 5 A €

g

[1] Jon Siegel, “CORBA Fundamental and Programming,”
WILEY, pp.84-204, 1996.

(2] Robert Orfali & Dan Harkey, “Client/Server Programming
with Java and CORBA,” 2™ Edition, Wiley Computer
Publishing, p.331, p.651, 1998.

[3] Douglas C. Schmidt, Aniruddha Gophale, Tim Harrison,
and Guru Parulker, “A high-performance end system

architecture for Real-Time CORBA,” [EEE Communication
Magazine, pp.72-77, February 1997, available at http :
//www.cs.wustl. edu/~schmidt /TAO.html.

[4] Paul Ferguson, et al, “Quality of Service,” Wiley Computer
Publishing, 1998.

[5] Sunyoung Han, et al, “Scaleable and Reliable Synchronous
Collaboration Environment on CORBA using WWW,” Pro-
ceedings of the Second IEEE High-Assurance Systems
Engineering Workshop(HASE'97), 11-12 August 1997.

[6] S. J. Hong, et al, “Real-Time Inter-ORB Protocol on
Distributed Environment,” International Symposium on
Object-Oriented Real-Time Distributed Computing (ISORC'
98), Apr. 1998 pp.449-456.

[7] Steve Vinoski, “CORBA : Intergrating diverse applications
within distributed heterogeneous environments,” [EEE Com-
munications Magazine, February 1997, pp.46-55.

[8] Zhigang Chen, See-Mong Tan, Roy H.Cahpbell, Youngcheng
Li, “Real-Time Video and Audio in the World Wide Web,”
Proceedings of the 4" International World Wide Web conference,
Dec. 19565, available at (http : //www.w3.org/pub/WWW/Jour-
nal/1/stan.211/papaer/211.html).

[9] V.F. Wolfe, L. C. DiPippo, R. Ginis, M. Squadrito, S. Wohlever,
I .Zykh, and R. Johnston, “Real-Time CORBA," in Proceedings
of the Third IEEE Real-Time Technology and Applications
Symposium, (Montreal, Canada), June 1997.

{(10] V. Fay-Wolfe, J. K. Black, B. Thuraisingham, and P. Krupp,
“Real-Time Method Invocations in Distributed Environments,”
Tech.Rep.95-244, University of Rhode Island, Department of
Computer Science and Statics, 1995.

[11] J. A. Zinky, D. E. Bakken, and R. Schantz, “Architectural
Support for Quality of Service for CORBA Objects,” Theory
and Practice of Object Systems, Vol.3, No.l, 1997.

[12] 1. Wakeman, A.Ghosh, J. Crowcroft, V. Jacobson, and S. Floyd,
“Implementing Real-Time packet forwarding policies using
streams,” Technical report, January 1995, available at ftp :
//cs.ucl.ac.uk/darpa /usenix-cbq.ps.Z.

[13] E. Bakken, E. Schantz and A. Zinky, “QoS Issue for Wide-Area
CORBA-Based Object Systems,” Second Workshop on
Object—Oriented Real-Time Dependable Systems (WORDS
'96), (California, USA), Feb. 1996, pp.110-112.

[14] Z. Chen, S.Tan, R. Cahpbell, and Y. Li, “Real-Time Video and
Audio in the World Wide Web,” Proceedings of 4™ International
World Wide Web Conference, Dec. 1995, pp.333-348.

[15] OMG, “RealTime CORBA 10,” Real-Time CORBA 1.0 RFP,
Fragingham Corporate Center, Jan, 1998, orbos /97-09- 31, http :
//www.omg.org/library/schedule/Realtime_CORBA_1.0_RFP.htm.

[16] Object Management Group, Fault Tolerant CORBA Specification,
OMG Document orbos/99 -12 - 08 edition, December 1999,

[17] Andy Gokhale, Bala Natarajan, Douglas C. Schmidt and Shalini
Yajnik, Applying Patterns to Improve the Performance of
Fault-Tolerant CORBA, Proceedings of the 7th International
Conference on High Performance Computing (HiPC 2000),
ACM/IEEE, Bangalore, India, December 2000, available at http :
//www. cs.wustl.edu/ ~schmidt/new.html.

[18] Balachandran Natarajan, Aniruddha Gokhale Yajnik, Douglas
C. Schmidt, DOORS : Towards High-performance Fault Tolerant
CORBA, Proceedings of the 2th Distributed Application and
Objects(DOA) conference, Antwerp, Belgium, Sept 21-23, 2000.



CORBAMOIAMC MM XIME 2T BESHE MbiLo #A H 81 3

g x

e-mail : yikim@cclab.konkuk.ac.kr

1996 #Etista A=Ak EU(FHAD

19989 AZdigE FFHARETATYLH
ZJ(FHHAD

1998 ~ @A AZditta AFEHARLEN
e wplaty A3 F

T4 Hof : CORBA, Internet Caching, Mobile IP, X}t 1E] Ul

ZZEZ HO

EME

e-mail : sjhong@mail.yeojoo.ac.kr

19919 A Qdigta AAA3%H &4
(F8HAh

19933 Aot ALY 9
(BE4AH

1938 AZu%n HFE YRFAUTEEH
E1(F8aprh

1993 ~19993 #IFA I74 AYA7 Y

19993~ A A AF U3} FRFAH HAYZA

FAFof: AFE YENSZ Hevido] A2d, A e

Ze¥

%7 &

e-mail : kypark@cclab.konkuk ac.kr
19979 A= 83 SY(F Y
19999 AT n AFHAREN T
ZU(F AL
B Eof - A, Internet Caching, Mo-
bile IP

3 Mg

S

e-mail : syhan@cclab.konkul.ac kr

19773 A-gdstm A4HEA (3R

19794 $=387]d ANEE At

1988 sk ]e e HAakst gt

1981 ~ " A3t HFEIEea ag

19891 ~1990d U] = Marylandtl #5783
stop AYF o

19903~ & A Mgy PRe FA A7 o)A}

19903 ~1997d #=8r|ed ATAT ATAE FoAus

1901 ~1993d &= ARy PRFNATY F9H9%

19963 ~1998 Ny AFEH T4 AF8 FFo

19983 ~19999 v|Z Maryland st HFE 43t Adus

20003 ~AA Axoisty PHEUY 4

#412of : 442t CORBA, Internet Caching, M) A&yl *

ZEZ, Mobile IP, VoIP, Ipvb



