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The obtained monitoring data can, for instance, be used for

e Performance evaluation (e.g., bottleneck detection)
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e Application-level failure detection and diagnosis
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crm.getOffers
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Public Sub searchBook()

r'@intercept#Execution:OpExecIcptr["Bookstore“,

\F. 3 e ..4‘:\}

"Class_lInitialize"]

End Sub

OpExeclcptr

'@intercept#Call:OpCallicptr["Bookstore", "searchBook",
\ "CRM", "getOffers"]

before(lcptOpEXxec)
after(IcptOpExec)

End Sub

OpcCalllcptr

before(lcptOpCall)
after(IcptOpCall)

IcptOpCall

callerClass:String
callerMethod:String

RV

IcptOpExec

class:String
method:String

calleeClass:String
calleeMethod:String
object:Variant

object:String

[
Public Sub searchBook()

AVB6C

im iCall0 As IcptOpCall
Set iCall0 = New IcptOpCall
Call iCall0.init("Bookstore", "searchBook", "CRM", "getOffers")
Call opCallintcptr.before(iCall0)

S
(Call opCallintcptr.after(iCall0) )

End Sub
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7] Visual Basic 6 Aspect.Compller Configuration &
Projects
select main project |JctvB6~b6-examples/bookstore+b6-annotated/Bookstore.vbp|
select aspect project |[faspectvB6nb6-examples/bookstorevbs-aspects/Aspects.vbp|

Select output path |Jhome/avanhoorn/svn_workidynamod/trunkisrc/Aspe ctvB Etmp|

Weaver options | Logging options

|| Wl overwrite output files Line-break type
|| 2 add info-marks ® windows
] copy all directories © Unix
] accept hidden files © Mac
"] accept files outside base directories ) Current 0S
] cleanup on error oOutput encoding type
I| U] compile after weaving 150-8859-1 -

|| Exclude files from process

List of files/directories to be excluded from weaving/compiling, separated by
semicolon:

*.scc ; myTextFile.txt ; “another file.jpg"

start || cleanupfiles || Cclearlog || Exit

Logging messages
v 0

tion: OpExecicptr(*Booksta
opCallicptr("8oo
allicptr(“Boo

itialize"]
0g"."

Transforming (ir
Transforming (lin
orming (line

file *fhor

Class_ni
ook

Inserting global ations. :

0 directories created, 4 fies woven, 7 files copied. 1 new files created, =
Output project: /h g .
Finished 8
< y
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P Visual Basic 6 Aspect.Compller Configuration v x
| Projects
Select main project ctVB6/b6-examples/bookstore-vb6-annotate d/Bookstore.vbp|
— Select aspect project |[JAspectvB6Ab6-examples/bookstore-vb6-aspects/Aspects.vbp|
Select output path |fhome/avanhoorn/svn_work/dynamod/trunk/src/Aspe ctvBsmp)

Project - BookstoreApplication B
Weaver options | Logging options

¥l overwrite output files Line-break type
-8 Modies ] add info-marks ® Windows

+& Bookstorestar ter (BookstoreStarter.bas)
23 Ciass Moduies ] copy all directories ) Unix

é okt Godstore. ) ] accept hidden files O Mac
@ C;M E&?:;g g [Jaccept files outside base directories Current 0S
] cleanup on error Output encoding type
150-8859-1 -

|| L] compile after weaving

|| Exclude files from process

List of files/directories to be excuded from weaving/compiling, separated by

Project - Aspects @ || semicolon:
*.scc ; myTextFile.txt ; “another file.jpg"

] Aspects
55 Class Modules

| start Cleanup files Clear log Exit
‘&% 1ptOpCall (ICptopCall.ds) |
IptopExec (ItOpExec.ds) Logaing messaqeg
&) OpCallicptr (OpCallcptr.cl) a 7avanhoormysvn_workidynamod/tr T /b6-examples/boda
& opexectoot (OpExedoir.ds) Transforming (ine 27} cution, OpExeclcptr-Boekstore” “Class.Inkialie" [ |
leptr["Booksto og" 1

Transforming (lin
Transforming (line
W 3 file *hon

allicptr{"Bookstore

|H mnu global Ar clarations.

0 directories created. 4 files woven, 7 files copled. 1 new files created

Output project: /h g e
Finished.
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Project - BookstoreApplication (=]

&5 Modues
423 BookstoreStar ter (BookstoreStarter bas)
-3 dlass Moduies
) Bookstore (Bookstore. ds)
‘&3 Catalog (Catalog.ci)
& M (@RM.c)

> Aspects

5453 Class Moduies

‘&% 1ptOpCall (ICptopCall.ds)
IeptopExec (eptOpExec.s)

&%) opCallicptr (OpCalleptr . cs)

4% OpExedtr (OpExedicptr.ds)

v. Hoorn, Knoche, Goerigk, Hasselbring

>

Visual Basic 6 Aspect-Compller Configuration v x
‘ Projects
Select main project ctVB6/vb6-examples/bookstore-vb6-annotated/Bookstore.vbp|

Select aspect project [[fAspectvB6Mb6-examples/bookstore-vb6-aspects/Aspects.vbp|

Christian-Albrechts-Universitat zu Kiel

Select output path h
S —

| (Weaver options | Logging options

< sitmp|
n/svn_work/dynamod/trunk/src/Asp pl

|| 1 overwrite output files Line-break type

(] add info-marks ® windows
] copy all directories © Unix
] accept hidden files © Mac
] accept files outside base directories Current 0S

] cleanup on error Output encoding type

|| [l compile after weaving 150-8859-1

|| Exclude files from process

|| List of files/directories to be excluded from weaving/compiling, separated
semicolon:
*.scc ; myTextFile.txt ; “another file.jpg"

—
} Start Cleanup files Clear log Exit
Logging messa

aving file
Transforming (ir
Transforming (lin
Transforming (line
Weaving file fh

svn_workidynamoditrunkisrc/AspectVB6 b 6-axampl
cution: OpExecicptr[*Booksto

lieptr("Booksto
allicptr{"Bookstore

Class_initialice ]
00"

@intercept#

eaving file */

Inserting global ations.

0 directories created. 4 files woven, 7 files copled. 1 new files created =
Output project: /h g e
Finished.

‘ y
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Project - BookstoreApplication

=5 Modues.
42 BookstoreStar ter (BookstoreS tarter.bas)
Modues

s
@ Bookstore (Bookstore.ds)

@ Catalog (Catalog.ci)

B CRM ((RM.)

&3 1ptopCall (ICptopCall.ds)
&) 1optOpExec (opiOpExec.cs)
&3 OpCallicptr (OpCallpir.cs)
& opExedotr (OpExedtr.cs)
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<) BookstoreApplication - Bookstore (Code)

(General) ~| [ioeciarations) ~l

s
@ Bookstore (Bookstore.ds)
& Catalog (Catabog.cs)

B CRM ((RM.)

5 1ept0ncat (Cpopcal.cs)
&) 1optOpExec (opiOpExec.cs)
& OpCalicp (OpCallpir.ci)
& opExedotr (OpExedtr.cs)
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(Genera ] [(veciarations)

2} BookstoreApplication - Bookstore (Code) E=nEon ==
=
=

Project - BookstoreApplication 8

@ Bookstore (Bookstore.ds)

&) Catalog (Catalog.cs)

& RM (Rm.ds)

&3 1ptopCall (ICptopCall.ds)
& IeptOpExec (loptOpExec.cs)
‘&3 OpCallioptr (OpCallptr i)

, "searchBook”, "Catalog”, "getBook")| & opExedotr (OpExedtr.cs)

Acknowledgment: Our DynaMod student assistants, Eike Schulz and Benjamin Schnoor,
are responsible for large parts of the implementation!
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Kieker Monitoring & Analysis Framework

Monitoring Instrumentation

trace i ion, workload, response; \

eg. AOP-based mes, resource utlization, loop counts {5

method call . 9. tion,
performance evaluation, online

adaptation control, failure diagnosis

Monitoring Analysis Plug:

Record

Kieker.Monitoring N a Kieker.Analysis
message-oriented middlewar

_ Monitoring log J

Kieker Framework — Core Characteristics [vHRH09]

® Flexible architecture (custom probes, readers, writers, analysis plug-ins)

® |ntegrated & extensible record type model for monitoring & analysis g k

® | ogging, reconstruction, analysis/visualization of (distributed) traces Kﬂ @ @[r
® |ow overhead (designed for continuous operation in multi-user systems) http://kieker.sourceforge.net
® FEvaluated in industry case studies
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Kieker Monitoring & Analysis Framework
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Monitoring Instrumentation

Kieker.Monitoring
°

Monitoring ]
Probe

trace Wworkioad, response} Kieker.Analysis

ie.g., AOP-based imes, resource utilization, loop counts
method call v

ileg. °
performance evaluation, online
adaptation control, failure diagnosis

Monitori
Record g
Consumer

()
Monitoring Analysis Plug:

Record

Monitoring ]
Controller

Analysis
Controller

Kieker.Monitol Kieker.Analysis

()
message-oriented middlewar o =)

[
\ / Log Reader
Monitoring log

Monitoring ]
Log Writer

Kieker Framework — Core Characteristics [vHRH09]

® Flexible architecture (custom probes, readers, writers, analysis plug-ins)

® |ntegrated & extensible record type model for monitoring & analysis g k

® | ogging, reconstruction, analysis/visualization of (distributed) traces Kﬂ @ @[r
® |ow overhead (designed for continuous operation in multi-user systems) http://kieker.sourceforge.net
[ ]

Evaluated in industry case studies
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Instrumentation of Legacy Languages

Monitoring Instrumentation

Monitoring
Record

Siekerlonreking g.. file system, database,

(Java) essage-oriented middleware

Monitoring log

e Goal: Reuse existing Java-based Kieker.Monitoring component
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Monitoring Instrumentation

Monitoring
Record

g., file system, database,
essage-oriented middleware

50
Kieker.Monitoring Kieker.Monitoring
O (DLL) (Java)

e Goal: Reuse existing Java-based Kieker.Monitoring component
e Requires communication bridge among legacy language and Java

Monitoring log
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Monitoring Instrumentation

Monitoring
Record

Kieker.Monitoring Kieker.Monitoring .g., file system, database,
------- O (DLL) (Java) i i

Monitoring log

e Goal: Reuse existing Java-based Kieker.Monitoring component
e Requires communication bridge among legacy language and Java
e Instantiation of presented AOP framework for monitoring probes
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Instrumentation of Legacy Lan

Monitoring Instrumentation

Monitoring
Record

Kieker.Monitoring Kieker.Monitoring .g., file system, database,
------- O (DLL) (Java) i i

Public Sub searchBook()

Crm getOfters
End Sub

Monitoring log

Goal: Reuse existing Java-based Kieker.Monitoring component
Requires communication bridge among legacy language and Java
Instantiation of presented AOP framework for monitoring probes
Developed proof-of-concept implementation for VB6
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Instrumentation of Legacy Languages

Monitoring Instrumentation

p
Public Sub(before(icptOpExec As IcptOpExec)

OpExecProbe

Dim tin As Vanant
tin = monitoringCtrl.currentTimeNanos
icptOpExec.object = tin

End Sub

Dim r As OperalionEXecutionRecord
Dim tin, tout As Variant
Set r = New OperationExecutionRecord

tin = icptOpExec.object
tout = monitoringCtrl.currentTimeNanos

Call monitoringCtrl.writeRecord(r)
v

Eni

before(lcptOpExec)
after(IcptOpExec)

Call r.initFields(icptOpExec.class, icptOpExec.class, icptOpExec.class, tin, tout) }
d

IcptOpExec

class:String
method:String
object:String

Public Sub searchBook) /

End Sub

Crm getOfters

v. Hoorn, Knoche, Goerigk, Hasselbring

(DLL)

Kieker.Monitoring

Kieker.Monitoring

(Java)

Model-Driven Instrumentation for Dynamic Analysis

-9, Y § o
i message-oriented middleware |
i _,

Monitoring
Record

Monitoring log

Goal: Reuse existing Java-based Kieker.Monitoring component
Requires communication bridge among legacy language and Java
Instantiation of presented AOP framework for monitoring probes
Developed proof-of-concept implementation for VB6
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Conclusions

Conclusions

Summary

e Context: DynaMod project for model-driven modernization
e Model-driven instrumentation for dynamic analysis

AQP for legacy languages

Monitoring instrumentation employing AOP framework and Kieker
Current focus on Visual Basic 6

Future Work

¢ Refine and extend meta-models for queries, measures, instrumentation etc.

e Development of corresponding tool support — e.g., M2M/M2Code transformations
e Evaluate approach on other abstraction layers — e.g., DSLs, ASTs

e Additional AOP features — e.g., loops, branches

e Additional programming languages — e.g., COBOL, Natural, Structured Text

e Study performance overhead
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