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An Effective Push Fault Management Algorithm for
Distributed Object Replica based on Standard Middleware
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Abstract

In processing many operations based on distributed environment, it is very important to
support the reliability of resources. Providers of resources generally adapt the structure of
server-replication to support the reliability of services. In server side, it maintains replicas,
duplicated server objects. In the structure of this replication, service of stable replica is
very important. Therefore the structure to diagnosis the fault of such replica is required. In this
paper, we suggested an effective PUSH fault management algorithm based on PUSH
monitoring style of CORBAto overcome weak points of the PULL monitoring style of the
replication management system in the distributed object system. Outcomes of the
suggested PUSH fault monitoring style were better than other system. We confirmed
valuable result in the workloads and timeout-rates.
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Fig 1. Elements of replication manager
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Fig 2. Operating method of CORBA replication manager
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Fig 3. Operating method of suggested system

SARZ ~1&¢] ART(Active Replication Technique)

7t Aol ZEFY o8 FoA Mg Fgo] 2w, A

o] A7l AFAY weldt o848 & gle e,
PRT(Passive Replication Technique)7} 28AIZE AQ
o} EAlsl Sl E SBojre) AF wharel £AY S
o}, o]& ¥ A& SARo| Aule] Aeje] w} ART, PRTS
£5% 3101} FeloRE EWlolMe] SRt AAEASG



EZ vl 7% B4 A4 2 Eeste A% AAF F4 2% w2 a9

oy

41

2% vpxz)e] EAy) EA%G. (28 3)2 A4 ZaA
old TExe] T W] F B =FoM dAF 43y F
4 2d RRTe goid Aotk EeAeld ke
2% 2A7le 2 FEU19 4E P &) AxE 3%
ZARE W) =, o FRE wa Hedke Y
CORBA EF 17 B8 vlg F43x) & 3o B
= FHoA olde Adt}. M £ ERdAe 7R 3=
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ZAg 34 shEpzolA ofFeiFAleld TE TR
A AeldE 15 261 (membership style)24 A 1
9 5 213 3 Heul, £ Fxodde olgxe] A
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T da, 2% A2l NS 9 A A F2 3l
At A A% 2% HdErie] 34 715 “is_alive” ¥
BE AEA A F AW 237kl ORB(Object
Request Broker)7} Bitshs W8-S ¥u, ol 2% 4
H7|(fault identifier)o] Hmalof Pl ol P An
% ORB7I AR o2 F4ishe WiAAE AF BRIA
D] @AFE A4 & Weloz I f-8490M EAUL
e} o3 JIEEe § 2RSS A9 A A% A
AAE DA ARANE Zo] ¢nElFe EFw U
E&Ao A SHr|e AY HE7d o8 wxde 2
S =& gelAA Hudhe J8S ke, 23
T BRI EElolEd o&f A ol ERo| Fed
w2ty A9 Aol elicth

CosNotifyComm
StructuredPushConsumef]

CosNotityComm
SequencePushConsumer

Consumer Consumer

push_structured_event() push_sequence_event()

Fault Notifier

Push Data Loading

LoadAnalyzer

push_structured_fm_sequence_fauIt()
‘Fallf Pushable Fatlt Pushable
moduler modufer 1~

Replica Infrastructure Replica Infrastructure

T8l 4. 23 EUIE S8t ZE Mot
Fig 4. Fault propagation through fault notifier

(28 P& Agd Azgle] 2% FRUE B3 A
Badh] % 93] 4 S HoFth gEAA
#e)7] T loiM AdE elgol Abe 7P 75
Uehle 2% Avke] A8¢ BaFn e, Add
Z#7k= 74 Al PushMonitorable Ejso]lx2Re 4
Zu7) ®c}d PushMonitorable QE#o]lAE T4
“|_am alive’ 9¥#o]de] Waglee Adez Fsld
ANAE Ag AlZE 242 (Fault Monitoring Interval
And -Timeout’s TimeBase::TimeT)l Wl F7]Ao=
WAAE Busla, o WAAT 2] SFeljlert A%
£y glgle] ua} #T viMzd sepeE Ry AsfRA @
o o83 el AR WY 4% ERE olF e B
ESS /EAcE e d9E A4E o sPsE eld)
Aete PushMonitorable QIEl#|ojAe the3) 2t}

module FT{
interface PushMonitorable{
typedef unsigned long long Consumerld:
Consumerld i_am_alive():
void push_structured_Fault(
in CosNotification: :StructuredEvent event):
void push_sequence_fault(
in CosNotification: :EventBatch events);

08 6. FT 28
Fig 5. FT module

(39 5)& 71&e} FT(Fault Tolerance) 2ES ¥4 =
e Qlesolxolc} Aglel WAsA] ke At AT
glol ¥ Ayt Aelsirhs WAAE BuiA Hed, ol2id o
&L 3 i_am alive() PiM=el Aol 2| FRslke o
#9] push _sequence_event() %= push structured_event()
Mze A 24 A & & S AP EZA0A o
YRl BRsl= ot AE F4 2UHA 2Bl
(Push Monitoring Style)& 7122] FaultNotifier $1€}
Hoj2ofA E43Yct. FaultNotifier UEisjoj2e] 712
g dee] ¥4 ZUHP 28d7 E ZUEHY 2Bl
sled, Ak FHARYER 2E1Ue FaultNotifier UE
FHol2old Aelg T4 mUeH 2ElAE 47 Folot
Ty o] F 2dle] A4 AR o3 MEsielrl Z
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T 2Ues 2eldo] A3 TRAHFault Notifier)®] &
Hol F24% fs 2K FviEe exde)do] EAgt
Aete F4 A 2 2Eldo] FUHEE ool
& o] okgel (2 6) &Y FT(Fault Tolerance) =
B3} ol emolxe] BEEA I FES JREA "ok

module FT{
interface FaultNotifier{
typedef unsigned long long ConsumeriD:
void push_structured_event(
in CosNotification::StructuredEvent event):
void push_sequence_event(
in CosNotification::EventBatch events):
- Consumerld connect_structured_fault_consumer(
in CosNotifyComm: :StructurePushConsumer
push_consumer):
Consumerld connect_sequence_fault_consumer(
in CosNotifyComm?::StructurePushConsumer
push_consumer):
void disconnect_consumer(in Consumerld
connection) raises(CosEventComm::Disconnected):
void replace_constraint(in Consumerld connection,
in CosNotification::EventTypeSeq event_types,
in string constr_expr):
void Load_Analyzer(in Consumerld fault_analyze);
void Push_Load(in Consumerld push_id)
raises(TimelntervalFault):

J% 6. YR FT 28
Fig 6. Extended FT module

(=¥ 6)2 F4 2% =Ygy 281¥(Push Fault
Monitoring Style)& 918l A A€ FaultNotifier Y€
Flo|zojc}, F7kd #E-& Load Analyzer()¢+ Push_Load()
2ol olt}, Push Load() 29#Elo]Ae ¢lgez
< “unsigned long’ EIYS] AM8A}L ID $24 82 elZesbt
ot &S A Sx, AR e AR 24 (time
interval) Wl o2 go] E012A] ¢4 TimelntervalFault
£ 2gAzIc) E8E 8 Load_Analyzer() 2go]
Aojl ols) A=, old] Wa}l push _sequence_event()
E¥ push structured_event() 3o 3h1& 2&aiAolA
HuAe] BRaH] Aot ol 32E W9 ZEES A
A AR HAYPE voln, ZIAEE hie gelz A

A4S “ﬂ“ FaultDetector’} &A1 e} mpazlx]e] o
AUZE neA go 2 =2 o3 99 2Ee W
S0l we} FE-g o} W2 AAF olf= CORBA 4
A% 4 22 WY go] olF 27] WEeldh. CORBA 4
A AL AZHoz waE o] ¥F ulE ¥4E
ZHolnl, B =Fdx AAE ¥4 2UEY 28l 2@
CORBA®] Akalol 233 Mol A=t

algorithm FaultPushable { // example of replical
call Fault_Monitor(replical); boolean b=true:
do {
check Fault_Monitor(
b=timeout(replical)):
} while(b|TimeT):
if (b == false) {
call Fault_Alert(
Push_Load):
analyze Load_Analyzer(replical):
} else if (TimeT) {
switch(b) {
case true:
call Normal(Push_Load):
case false:
call Fault_Alert(Push_Load):
analyze Load_Analyzer(replical):

32| 7. FaultPushable ¥12iE
Fig 7. FaultPushable algorithm
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2o} ouiz TimeTehe AIME Fedl, B AZhidl
a2 2325l Golgithd, Aolcke 4R@e §RE B
I, 237 4o Ao did BEE WA doh webd
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Fig 8. Evaluation of Irineu system
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this system

0.1 7.3 3 3.3

0.3 6 4 3.1
0.5 1 48 39
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2l 9. AEffectPush AlAE] B}
Fig 9. Evaluation of AEffectPush system
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Fig 10. Evaluation of two system
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