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Abstract As Internet is being widely used as an infra of distributed applications, the most of
today’s softwares are changing into Internet-based distributed applications. The development methods
using the middleware, like CORBA ORB, make the development of the web-based software easy.
However, the performance verification method useful for an optimized software distribution is not
provided at software development. Additionally, monitoring methods and metrics for dynamic
load-balancing are not presented at run-time. This paper presents the method to monitor the message
between objects, load metric, and metrics for load-balancing. To calculate a load of a node, we define
events occurred between applications, time between the events, then extract the data related to a load.
And we derive formula calculating the load from the extracted data. Then using the formula, we
present the metrics for dynamic load-balancing. Moreover, we observe the utilization and efficiency
of the monitoring algorithm, load metric, and load-balancing metrics.
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client_response send_request
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send_request_failed
receive_reply
ive ly faile
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target_invoke locate
target_response locate_succeeded
locate_failed
locate_forwarded
receive_request
prepare_reply
send_reply
send_reply_failed
request_completed
hutdown
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send_message bind
receive_message bind_succeeded
send bind_failed
receive rebind
rebind_succeeded
bind fail
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/* monitor: JEINEZ AAAS 5T deidhe RUHY Yvas »
/% nodeld: 28 3AEg] A olgia #/

/* message: Fu} AEHA A 7t F3 W w)A|A] x/

/+ messageType: message®] Xl wi} Pejs 2E8x0R Ao «/
/* bindingTime: &}o]|HE7} target objectd) @A A7t »/

/% prepareTime: B MARE Fulshe Al7F &/

/% sendTime: WIAIAE Hule AjZE #/

/% receiveTime: Bl wAjo] oisf S48 S 2 A7 #/

/# processingTime: Eto]AES] QAS T AMAG Y 2 Al »/
/* operationName: Feto]AE7L 243 AH 9] operation ©]&+/

Algorithm CAM
Begin
Monitor := get_monitorReference(monitorName);
If (monitor = not null) then begin
nodeld := get_localHostAddress();
monitor->locate_node(nodeld);
while (is_application_alive) begin
messageType = get_message_type();
message ‘= get_messageReference();

/= vhlg WA A RUEY «/

if (messageType = “bind“) then
binding Time := get_SystemTime();

else if (messageType = “bind_failed”) then
monitor->bind_failed(};

else if (messageType = “bind_succeeded”) then begin
binding Time = bindingTime - emTime(};
get_tatgetObject();

end;

/x SYIUE lZGAM A RUEY #/
else if (messageType = “prepare_request) then
prepareTime = get_SystemTime();
else if (messageType = “send_request”) then begin
operationName := get_operationName(message);
sendTime = get_SystemTime();
prepareTime '= prepareTime - sendTime;
atach nodeld to message;
end;
else if (messageType = “send_request succeeded”)
then
begin
sendTime = get_SystemTime(} - sendTime;
receiveTime := get_SystemTime();
end;

"y

else if (messageTlype = “receive_reply”) then begin
serverNodeld := extract_nodeld(message);
receiveTime = get_SystemTime() - receiveTime;
monitor->client_request_info(nodeld, serverNodeld,
prepareTime, sendTime, receiveTime);
end;

/+ A olEACIA AR BUEE 5/
else if (messageType = "receive_request”) then begin
clientNodeld = extract_nodeld(message);
operationName := get_operationName(message);
processingTime ‘= get_SystemTime();
end;
else if (messageType = “prepare_reply”) then begin
prepareTime = get_SystemTime();
processing Time = get_SystemTime() -
processing Time;
end; '
else if (messageType = "send_reply”) then begin
sendTime = get_SystemTime();
prepare = sendTime - prepareTime;
atach nodeid to message;
else if (messageType = ’“request_completed”) then
begin
sendTime = get_SystemTime() - sendTime;
monitor->server_reply_info(nodeld, clientNodeld,
processing Time, prepareTime, sendTime);
end;
end;
end;
end;
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P the Replies of the Objects on N ;

o =239 A
tionTimeNi,Nj)

FT AE AR o) =S FHIE =279 A
AZrE grEng o) HEY £3T9 dde] glo
08 oele] Efny 9y @do] ok ¥ ==
o4 T wms2d BF Ad Aol dow 1 g
Aze) MEY Ryt adz 28 F Ao

W4 (RemoteRequest-

A% A7 AveragePropaga-

b

S
]

28 6 HMEY Ad A Ta)d B

29 6914 Treply® Aw AA7} 298 Wold §
2 HUe A)tez  Hog S,  Average-
PropagationTimeNi Nj2 o33 Zo] 7& 4 dch



322 AEAHH=EA  2ZEN R &8 A 27 E A 4 52004

(YD) T wainn= T sondooy ™ T receivens
T sondmpmr T sondmee OF @ Request,
which is requested Jrom a client N;

(3 110) Propagation Time y; = T procss
= T protare-repiys» Where PropagationTime y; py
is T pnp Of the one request from N; to N;

T woitigs™

(11 PropagationTime y; 5 =

gl PropagationTime y; 5,
where n is total request # from N; toN;
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Test Case

Test Data

base value.

* Bank: Measure the client’s average response time on the
bank application when ecach server’s received message
count/sec are 6, 18, 30, 60, 90, 120 and use the result as a

1 Bank Server &N Bank Client
(N=1,3,5,10,15,20)

* With CAlnterceptor: Measure the client’s average
response tire on the bank application and CAlnterceptor
when each server’s received message count/sec are 6, 18, 30,
60, 90, 120 and compare the result with the base value,

1 Bank Server with CAlnterceptor & N
Bank Qlient with CAlnterceptor
(IN=1,3,5,10,15,20)

the result with the base value.

* With CAlnterceptor and CAMonitor: Measure the
client’s average response time on the bank application
CAlnterceptor and CAMonitor when each server’s received
message count/sec are 6, 18, 30, 60, 90, 120 and compare

1 Bank Server with CAlnterceptor &N
Bank Client with CAlntercepior &
CAMoritor

(N=1,3,5,10,15,20)

CAmnterceptor and CAMonitor's influence on application
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