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Dynamo-AOP! is a framework for monitoring functional properties of exter-
nal services which a BPEL process interacts with, to realize a composite service.
Its architecture is based on the dynamic aspectization of the BPEL engine ex-
ecuting the monitored service compositions, achieved by using AspectJ as an
AOP language.

1 Installation and usage

1.1 Installation
The following components need to be installed in order to run Dynamo-AOP:

e the Apache Tomcat servlet container (assumed to be installed in the
directory $TOMCAT-DIR and running on port 7080), available at http:
//tomcat.apache.org/

e the JBoss application server (assumed to be installed in the directory
$JB0OSS-DIR and running on port 8080), available at http://www. jboss.
org/

e the ActiveBPEL BPEL engine, available at http://www.active-endpoints.
com

e (optional) a mail server, to support the notify recovery strategy.

The current version of Dynamo-AOP has been tested using Apache Tomcat
ver. 5.5.23, JBoss Application Server ver 4.2, ActiveBPEL ver 2.1.
The following libraries are also required:

e ANTLRv2, available at http://www.antlr2.org/
e Apache Axis, available at http://ws.apache.org/axis/

e Apache XMLBeans, available at http://xmlbeans.apache.org/

1Part of this work has been developed by Lorenzo D’Ercole and Luca Gallupi, as part of
their master theses, under the supervision of Luciano Baresi and Sam Guinea.
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e Apache Xerces 2, available at http://xerces.apache.org/xerces2-j/
index.html

o Castor, available at http://www.castor.org

e Jakarta Commons Discovery, available at http://commons.apache.org/
discovery/

o Jakarta Commons Logging, available at http://commons.apache.org/
logging/

e CommonJ Timer and Work Manager for Application Servers, available at
http://dev2dev.bea.com/wlplatform/commonj/twm.html

e Javamail, available at http://java.sun.com/products/javamail/

o JAXP, available at https://jaxb.dev.java.net/

e Jaxen, available at http://jaxen.org/

e JAX-RPC, available at https://jax-rpc.dev.java.net/

e JBoss EJB3, available at http://labs. jboss.com/jbossejb3/

e JBoss Web Services, available at http://labs. jboss.com/jbossws/
e Saxon XSLT processor, available at http://saxon.sourceforge.net/
e StAX, available at http://stax.codehaus.org/

e Sun Java Streaming XML Parser (JSR 173), available at http://java.
sun.com/webservices/docs/1.5/sjsxp/ReleaseNotes.html

e WSDL for Java API, available at http://sourceforge.net/projects/
wsdl4j

e XML Pull Parser (XPP), available at http://www.extreme.indiana.
edu/xgws/xsoap/xpp/

e XSUL, available at http://www.extreme.indiana.edu/xgws/xsul/
To actually install the Dynamo-AOP monitoring framework you have to:

e copy from the Dynamo-AOP distribution
ConfigurationManager. jar, HistoricalVariable. jar, MonitorLogger. jar
in the directory $JB0SS-DIR/server/default/deploy.

e copy from the Dynamo-AQOP distribution ae_rtbpel. jar, in the directory
$TOMCAT-DIR/shared/libs, overwriting the original ActiveBPEL file.

e copy from the Dynamo-AOP distribution invoker.jar in the directory
$TOMCAT-DIR/common/libs.

e install a copy of antlr-2.7.6.jar, antlrdebug_1.0.0.jar, jaxb-api. jar,
jaxb-impl. jar, jaxb-xjc.jar, jaxbl-impl.jar, mail. jar, jsr173_api. jar,
saxon8-dom. jar, saxon8-jdom. jar, saxon8-sql. jar, saxon8-xom. jar,
saxon8-xpath. jar, saxon8. jar, xbean_path. jar, xbean. jar, xmlpublic. jar,
aspectjrt.jar, xpp3-1.1.3.4.M. jar, xsul-2.0.9_2. jar, stax-1.1.1.jar
in the directory $TOMCAT-DIR/common/libs.
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e install a copy of axis. jar, commons-logging. jar, commons-discovery-0.2. jar,
jaxrpc.jar, saaj.jar, wsdl4j-1.5.1.jar, castor-0.9.6-xml. jar,
commonj-twm. jar, jaxen—1.1-beta-8. jar, ssaj-api.jar, xercesImpl. jar,
saxon8-dom. jar in the directory $TOMCAT-DIR/shared/libs.

1.2 Usage

1. launch the JBoss application server using the command $JB0OSS-DIR/bin/run.sh
and wait for the completion of the starting phase; check that JBoss is run-
ning by typing in your browser http://localhost:8080: you should see
the start page of the application server.

2. launch the Apache Tomcat servlet container using the command
$TOMCAT-DIR/bin/catalina.sh run and wait until the message “Active-
BPEL In-Memory Configuration Started” is displayed on the console.
Check that Tomcat is running by typing in your browser http://localhost:
7080. To check that ActiveBPEL is running, visit http://localhost:
7080/BpelAdmin: you should see the ActiveBPEL administration tool.
On it, click on Configuration and uncheck the box labelled “Validate In-
put/Output messages against schema”.

3. deploy your BPEL process, as illustrated in ActiveBPEL user guide.

4. configure monitoring for the deployed process. This step assumes an in-
teraction with the ConfigurationManager, which — in the first prototype
of Dynamo-AOP — is done by directly accessing the API of the compo-
nent, as shown in the “Dynamo Supervision Manager” application, also
distributed within the framework (see next section).

2 Example

In the software distribution, you will find a complete web application that can
be used to see how the monitoring framework works.

The application contains a BPEL process, PizzaDeliveryCompany, which
you should deploy in the BPEL engine; at the end of the deployment you should
see the process listed in the Deployed Processes section of the ActiveBPEL con-
trol panel, as shown in Figure 1. Before using the demo application, you should
deploy some web services in the application server, by copying all the *.jar
file from the demo directory to $JBOSS-DIR/server/default/deploy. In the
same directory, you should also copy dynamo.war, which contains the “Dy-
namo Supervision Manager”, a web application developed to to control the be-
havior of the monitoring framework; it can be reached at http://localhost:
8080/dynamo.

The main page of this application contains two links: one to set the proper-
ties of the monitored processes and the other to access the Dynamo-AOP demo,
also available directly at http://localhost:8080/dynamo/DemoManager . jsp.
This page contains the various steps through which you can interact with the
BPEL process. The execution of step #1 will attach some monitoring rules to
the process, as shown in Figure 2. The execution of the monitor process can
then be monitored on the output console of Tomcat, as shown in Figure 3. The
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Figure 1: Process PizzaDeliveryCompany deployed successfully.

structure and the priority of the rules attached to a monitored process can be
modified using the “Dynamo Supervision Manager”, as shown in Figure 4.

3 WS-CoL grammar

(analyzer) ::= (rules) | (recovery)

(recovery) :: (complete-strategy) | strategy

(complete-strategy) ::= (ifStrategy) (elselfStrategy)” (elseStrategy)’
(ifStrategy) ::= if (condition) (strategy)

(elselfStrategy) ::=> elseif (condition) (strategy)

(elseStrategy) ::= else (strategy)

(condition) ::= ( (rules) )

(strategy) == { (steps) }

(steps) 1= (rec—step) (or {rec-step))”

(rec-step) ::= (actions)

(actions) ::= action (and (action))”

(action) ::= (identifier) ( (list)” )

(rules) ::= (sub-rule) ((==> | <== | <==>) (sub-rule))” ;
(sub-rule) ::= (and-expression) (|| (and-expression))”

(
(

and-expression) ::= (equals-expression) (&& (equals-expression))”

equals- expresswn) == (relational-expression) ((== | !=) (relational-
expression))’
(relational-expression) ::= (operator-expression) ((> | >= | < | <= )

(operator-expression))’
(0perat0r-expresswn> n=
expression))”
(basic-expression) ::=-
(let) | (store) | (avg) | (min) | (max) | (sum) | {(product) | true | false |
(NUMBER) | (string-value)

(forall) ::= ( forall $ (identifier) in (variable) ; (sub-rule) )

(basic-expression) ((+ | - | * | /| %) (basic-

(dot-expression) | (variable) | (exists) | (forall) |



Ee-o o Rule insertion

[« | [ e [ 6] - nup:s/ocalhost:8080/dynamo/stepone jsp O (@~ Google

[ post to delicious

my delici CProgy HW/SW codesign AFL SD SAT Google Scholar SEWORLD Home INF  DB's web

The following rules have been inserted correctly!

Rule number 1:
[Location p]
Supervision R
[priority
llet ShRes = rewmInt(hup://127.0.0.1:8080/ImageVeri i ico/mageVeri iceBean?wsdl /getHRes'," + SMapService_getMapResponsciresult +
h’l"""""‘“g“’h " /Response/resultyShRes <= 150;
[Recovery rule _|iftShRes < 180;){ignoreQ)}else{notify(Could not load a map with a suitable size',mac@localhost) and halt)}

Rule number 2:

[Location ||iprocess/sequence/invoke| @name=nvokeGPS']

[Supervision priority|[2

|Monitoring rule_|[(SGPSService_getCoordR esponse/resultieasting) length()==7 && (SGPSService_getCoordResponse/resulveasting) endsWith(E');
|Recovery rute [lifShRes < 180;){ignore}else{notify(Could not load a map with a suitable size', mac @localhost) and halt(}

Figure 2: The result of inserting two monitoring rules.

(exists) ::= ( exists $ (identifier) in (variable) ; (sub-rule) )
(dot-expression) ::= (variable) . (identifier) ( (list)’ )
(let) ::= let $ (identifier) = (sub-rule)
(store) ::= store $ (identifier) = (sub-rule)
(avg) ::= (‘avg $ (identifier) in (variable) ; (sub-rule) )
(sum) ::= (sum $ (identifier) in (variable) ; (sub-rule) )
(min) ::= ( min $ (identifier) in (variable) ; (sub-rule) )
(max) ::= ( max $ (identifier) in (variable) ; (sub-rule) )
(product) ::= ( product $ (identifier) in (variable) ; (sub-rule) )
(Varlable) :> ( ({ivar) | (evar) | (hvar)) ) | ((ivar) | {evar) | (hvar))
(ivar) = $ (identifier) (xpath-expression)’
(evar) ::= (returnType) ( (string-value) , (string-value) , (string-value) ,
(xpath-expression) )
(returnType) ::= returnInt | returnBool | returnString

(hvar) ::= retrieve ( (string-value) (, (string-value))’ (, (NUMBER)) ,
(xpath-expression) , (NUMBER) , $ (identifier) (, (NUMBER)) )
(alias) ::= 8§ (identifier)
(
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(
(
(
(
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(
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(
(
(
(
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list) ::= (sub-rule) (, (sub-rule))”

string- Value> = (sub-string-value) (4 (sub-string-value))”
sub-string-value) ::= (identifier) | (literal) | (variable)
xpath-expresswn) ::= (union-expression)

location-path) :: (absolute—location—path) | (relative-location-path)
absolute-location-path) ::= (/ | //) ((i-relative-location-path) | €)
relative-location-path) :: (i-relative-location—path)
i-relative-location-path) ::= (step) ((/ | //) (step))”

step) (((axls) | €) (((((identifier) :)* ((identifier) | *) )) | (special-
tep)) (predicates)”) | (abbr-step) (predicates)”

special-step) ::= processing-instruction ( (identifier)’ ) | (comment
text | node) ()

axis) ::=> (identifier) :: | @

predicate) ::= { (predicate-expr) }

predicate-expr) ::= (expr)

expr) ::= (or-expr)

primary-expr) ::= (variable-reference) | ( (expr) ) | (literal) | (number)



Postcondition

Rule: let $hRes = returnInt('http://127.0.0.1:8080/ImageVerifierServiceBeanService/ImageVerifierServiceBean?ws
dl’, "getHRes", '<InvokeServiceParameters><imageURL>' + $MapService_getMapResponse/result + '</imageURL></Invoke
ServiceParameters>',/Response/result);$hRes <= 150;

nome variabile = MapService_getMapResponse xpath = result valore = http://localhost:8080/DemoImages/images/im@
05.3pg

la stringa dati e' : <monitor_data><MapService_getMapResponse><result>http://localhost:8080/DemoImages/images/
im@@5. jpg</result></MapService_getMapResponse></monitor_data>

Loading Service WSDL from http://127.0.0.1:8080/ImageVerifierServiceBeanService/ImageVerifierServiceBean?wsdl
/InvokeServiceParameters/imageURL

Response: <Response><result>741l</result></Response>

Result: false

Monitoring result: false

Warning: Running an XSLT 1.0 stylesheet with an XSLT 2.0 processor

Jul 30, 2007 3:39:29 PM it.polimi,recovery,.nodes,5impleAST <init>

INFO: Set wvalue halt

Jul 30, 2007 3:39:29 PM it.polimi,recovery.Recovery parseRecoveryStrategy

INFO: Start to evaluate recovery strategies

Recovery message: null

Releasing temporary changes in supervision strategies for process 'PizzaDeliveryCompany' (instance: 2) and use
r "luciano’

Released temporary changes in supervision strategies for process 'PizzaDeliveryCompany' (instance: 2) and user
'luciano’

Figure 3: Output console of the monitored process

| (function-call)

(literal) ::= (LITERAL)

(number) ::=> (NUMBER)

(variable-reference) ::= $(identifier)

(function-call) ::= (identifier) ( (arg-list)’ )

(arg-list) ::= (argument) (, (argument))”

(argument) ::= (expr)

(union-expr) ::= (path-expr) (| (path-expr))”

(path-expression) :=- (location-path) | (filter-expr) (absolute-location-
path)’

(filter-expr) ::= (primary-expr) (predicate)’

(or-expr) ::= (and-expr) (or (and-expr))”

(and-expr) ::= (equality-expr) (and (equality-expr))”
(

(

o

equality-expr) ::= (relational-expr) ((= | !=) (relational-expr))’
relational-expr) = (additive-expr) ((< | <= | > | >=) (additive-
expr))’

(additive-expr) ::= (mult-expr) ((4 | -) (mult-expr))’

(mult-expr) ::= (unary-expr) ((* | /) (unary-expr))’

(unary-expr) ::= (union-expr) | - (unary-expr)
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Rules for process PizzaDeliveryCompany and user luciano

Rule numer 1

[Loeation [process/sequence/invokel @name="TnvokeGPS']

Type st-condition

[Priority R

[Providers [mull

|[Timeframe lalways

|m PSService_getC ing)length()==7 && ($ ice_getC i With(E);
[Recovery Strategy Jhaior

Modify Rule
View Log

Rule numer 2

|Location
[Type st-condition
[Priority n

[Timeframe |fevery 1 hour

Monitoring |[let ShRes = retumIn(hap://127.0.0.1 i g i i g wsdl 'getHRes',! g imageURL>' +
[Expression ||SMapService_getMapResponse/result + '</imageURL i ! <= 150;

Recovery

|Strategy

[if(ShRes < 180;){halt)}

Modify Rule
View Log

“4»(

Figure 4: Monitoring rules modified with the “Dynamo Supervision Manager”
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