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PRE-REQUISITES

o Model-Interactor Separation




ALGORITHM VS. PROGRAM

o Description of solution to a problem.

o Can be 1in any “language”
» graphical
e natural or programming language

e natural + programming language (pseudo code)

o Can describe solution to various levels of detail
e A program is an algorithm
e An algorithm may not be a program

o Level of detail depends on the task of the reader

o If debugging or maintaining, then depends on which
aspect 1s faulty or being changed

» If describing solution depends on what is considered
algorithm challenge




ALGORITHM

Please enter an input line or quit or history
The woods are lovely dark and deep

The woods are lovely dark and deep

Please enter an input line or quit or history
But I have promises to keep

But I have promises to keep

Please enter an input line or quit or history
And miles to go before I sleep

And miles to go before I sleep

Please enter an input line or quit or history
history

The woods are lovely dark and deep, But I have promises to keep, And miles to go before I sleep

Please enter an input line or quit or history
quit

huitting applicaticon

Read input

Algorithm/program
separation more useful in

monolithic or modular
Store input in history program?

Display input




How USEFUL IN MONOLITHIC PROGRAM?

public class MonolithicEchoer {
protected static List<String> history = new ArraylList();
public static void main(String[] anArgs) {
for (55) {
System.out.println(PROMPT);
Scanner scanner = new Scanner(System.1in);
String nextInput = scanner.nextLine();
if (nextInput.equals(QUIT)) {
processQuit();
break;
} else if (nextInput.equals(HISTORY))
printHistory();
else
processInput(nextInput);




How USEFUL IN MONOLITHIC PROGRAM?

protected static void processInput(String anInput) {
String aFeedback = EchoUtilities.echo(anInput);
addToHistory(aFeedbacR) ;
displayOutput(aFeedbacR);

}

protected static void displayOutput(String newValue) {
System.out.println(newValue);

}

protected static void addToHistory(String newValue) {
history.add(history.size(), newValue);

}
}




How USEFUL IN MORE MODULAR PROGRAM?

public class ASimplelList<ElementType>
implements SimpleList<ElementType> {
List<ElementType> simpleList = new ArrayList();
List<ListObserver<ElementType>> observers = new ArraylList();
public void add(ElementType anElement) {
simplelList.add(simplelList.size(), anElement);
}
public void observableAdd(int anIndex, ElementType anElement) {
add(anIndex, anElement);
notifyAdd(anIndex, anElement);
}
public void notifyAdd(List<ListObserver<ElementType>> observers,
int index, ElementType newValue) {
for (ListObserver<ElementType> observer:observers)
observer.elementAdded(index, newValue);

}




How USEFUL IN MORE MODULAR PROGRAM?

public class AnEchoInteractor implements EchoerInteractor {
protected SimpleList<String> history;
public AnEchoInteractor(SimpleList<String> aHistory) {
history = aHistory;

}

protected void processInput(String anInput) {
addToHistory(computeFeedback(anInput));

}

protected void addToHistory(String newValue) {

history.observableAdd(newValue);

}

public void elementAdded(int anIndex, Object aNewValue) {
displayOutput(history.get(anIndex));

}

protected void displayOutput(String newValue) {
System.out.println(newValue);

}




How USEFUL IN MORE MODULAR PROGRAM?

public class AnEchoComposerAndLauncher implements
EchoerComposerAndLauncher{
protected SimpleList<String> history;
protected EchoerInteractor interactor;
// factory method
protected SimpleList<String> createHistory() {
return new ASimpleList();
}
// factory method
protected EchoerInteractor createInteractor() {
return new AnEchoInteractor(history);
}
protected void connectModelInteractor() {
interactor = createlnteractor();
historv.addObserver(interactor):

}

Modularity scatters algorithm among

multiple objects Need for higher-level

algorithm more in multi-

With observer pattern and interfaces class programs

sometimes algorithm not known until
runtime




WHICH COMES FIRST?

9

l Top-down, bottom-up, midd-




SEPARATE?

Algorithm

Cang

Program

Embellish




IN-LINE ALGORITHM

protected static void processInput(String anInput) {

}

// received input

String aFeedback = EchoUtilities.echo(anInput);
addToHistory(aFeedbacR) ;

// added input to history

displayOutput (aFeedback);

// displayed the input

Can extract comments from code to view algorithm

Do not get a linear path from scattered objects




PRINT STATEMENTS

protected static void processInput(String anInput) {
System.out.printin("received input”);
EchoUtilities.echo(anInput);
addToHistory(aFeedbacR) ;
System.out.printin("added input to history");
displayOutput (aFeedback);
System.out.printin("displayed the input”);

Can get a linear path

Cannot disable them easily

Cannot separate them from other output




TRACING WITH DEBUGGER




LOGGING FRAMEWORKS

Log rather than print traces

Can display selected portions of the log

Can separate log output from the rest

Will describe log framework developed before Java’s




SPECIAL CLASS FOR EACH ALGORITHM

STEP/EVENT

A

4 f trace.echo
EchoTraceChecker.java

-

Info vs. Warnings vs

Error

ListEditInfo.java
ListEditlnput.java

e e o o o

ListEditMade.java

Settings for

checkers

trace.echo.modular

ListEditDisplayed.java

EchoTracerSetter.java
ListEditMotified.java

| ListEditObserved.java Algorithm steps associated
. |4} ModularEchoTraceChecker.java | with checkers based on event

; _T' GperatiDnNamE.javaE and source

Trace objects and source code
in separate packages

Algorithm steps can be in
separate packages

Concrete events vs.
Abstract Classes

Each trace event object has a

source or announcer @



SOURCE CLASS FILTERING

Tracinglaunch5ourceClass [Java Application] B¥\Program Files'Java

I***Tracer: showInfo = true
Please enter an infgut line or quit of history

Why ListEditMade and
ListEditNotified and not
other events

014,

of) ASimpleList.class

TraceableInfo setPrlntTraceabLe(true),
TraceableInfo.setPrintSource(true);
TraceableInfo.setPrintTime(true);
TraceableInfo.setPrintThread(true);

All events fired by (instances

AMELC \ .

Can enumerate multiple
classes

Alternative to class-based
filtering?

Tracer.setKeywordPrintStatus (ASimplelist. cLass, true)

@



SEPARATE? (REVIEW)

Embellish t

al




SPECIAL CLASS FOR EACH ALGORITHM
STEP/EVENT

A

4 f trace.echo

4 ﬂ trace.echo.modular

R

J| EchoTraceChecker.java
JI ListEditDisplayed.java
JI ListEditInfojava

J ListEditInput.java

J ListEditMade java

41l EchoTracerSetter.java

JI ListEditMotified.java

JI ListEditObserved.java

J1 ModularEchoTraceChecker.java

Each trace event object has a
source or announcer




SOURCE CLASS FILTERING

Tracinglaunch5ourceClass [Java Application] B¥\Program Files'Java

I***Tracer: showInfo = true
Please enter an infgut line or quit of history

Why ListEditMade and
ListEditNotified and not
other events

014,

of) ASimpleList.class

TraceableInfo setPrlntTraceabLe(true),
TraceableInfo.setPrintSource(true);
TraceableInfo.setPrintTime(true);
TraceableInfo.setPrintThread(true);

All events fired by (instances

AMELC \ .

Can enumerate multiple
classes

Alternative to source-based

filtering?

Tracer.setKeywordPrintStatus (ASimplelist. cLass, true)

@



EVENT CLASS FILTERING

TracingLaunchEventClass [Java Application] D:\Program Files\Java'jdk1.7.0_31\bin'javaw.exe (5ep 3, 2014, 9

I***Tracer: showInfoc = true
Please enter an input line or quit or history

h***EutTypE(trace echo.ListEditMade) EvtSrc(echo.modular.

52299367, 9:51:39) Thread(main
I***EviType(trace.echo.modular.

listEdit_ADD(®,Woods,History)
istEditObserved) EvtSrc(echo.modular.AnEchoInter

ASimplelist) Time(14897

actor) Time(1489752299358, 9:51A39) ThreaH({main) ListEdit ADD(@,Woods,History)

Woods
Please enter an input line or qui

or hisfory

Tracer.showInfo(true);
Tracer.setImplicitPrintKey ordK*nd
(ImplicitKeywordKind.OBJEC

TraceablelInfo.setPrintTime(true),

Tracer.setKeywordPrintStatus (L1 tE

TraceableInfo.setPrintThread(tRuq);

Tracer.setMessagePrefixKind
(MessagePrefixKind.FULL\CLASS NAME);
TraceableInfo.setPrintSource(trug);

J

ditMade

Tracer.setKeywordPrintStatus(ListEditObserved. cLass, true);

All events of type ListEditMade

or ListEditObserved

" CLASS_NAACan be announced by different

sources

Alternative (source/event)
class-based filtering?

r a4

@



PACKAGE-BASED FILTERING

TracingLaunchEventPackage [Java Application] D:\Program Files\Java'ydk1.7.0_31\bin\javaw.exe (Sep 3, 2014, %:57:32 AM)

I***Tracer: showInfo = true

Please enter an input line or quit or history

e =
R 5

t***EvtType(trace.echD.ListEditInputj EvtSrc(echo.modular.AnEchoInteractor) Time
(1489752669897, 9:57:49) Thread({main) ListEdit_ADD(@,Woods,History)
I***EytType(trace.echo.ListEditMade) EvtSrc(echo.modular.ASimplelist) Time(14897

52669194, 9:57:49) Thread(main) ListEdit ADD({®@,Woods,History)

Woods

I***EvtType(trace.echo.ListEditDisplayed) EvtSrc(echo.modular.AnEchoInteractor)
Time (1489752669197, 9:57:49) Thread(main) ListEdit_ ADD(@,Wped-—tui-=
quit or history

h trace.echo

_E, echolracelhecker,a
| ListEditDisplayed.jav:
E, ListEditlnfo.java
E, ListEditlnput.java

' d

LY

All events of types that are in
the package of ListEditMade

.
)

ntKeywordKind

Kind.OBJECT _PACKAGE NAME),

1xKind

I
I
I
I

E, ListEditMade.java

h trace.echo.modular

DE, ListEditMotified.java

- DE, ModularEchoTraceChec

EE, EchoTracersetter.java

nd.FULL CLASS NAME);
tSource(true);
tTime(true);

Filtering by class and package
in other contexts?

tThread(true);

DE, ListditObserved.java  tStatus (|

1stEditMade.class,

[ J1 OperationName.java

true);
&



ASSERTIONS

public double getBMI () ({

assert weight > 0 && height > 0:“height and weight
should be >07;

return weight/ (height*height) ;

Assertion error is like exception, but it
can be disabled java —ea assignment9.MainClass —da bus.uigen

Can enable/disable assertions for Enable assertions for MainClass

specific classes and packages Disable assertions for bus.uigen package

State vs events




TRACE OBJECT VS. EVENTS

TracingLaunchEventPackage [Java Application] D:\Program Files'Java'ydkl.7.0_21\bin\javaw.exe (Aug 27, 20
klond e

h***EthypE(trace.Echu.ListEditInputj EvtSrc(echo.modular.AnEchoInteractor) Time
(1489156327499, 12:18:47) Thread(main) ListEdit ADD(8,lWoods,History)

' ' 1 ' '
56327742, 12:18:47) Thread(main) ListEdit ADD(@,Woods,History)
I***EviType(trace.echo.modular.ListEditNotified) EvtSrc(echo.modular.ASimplelist
) Time (1489156327745, 12:18:47) Thread(main) ListEdit ADD(®,Woods,History)
I***EvtType(trace.echo.modular.ListEditObserved) EvtSrc(echo.modular.AnEchoInter
actor) Time(1489156327747, 12:18:47) Thread(main) ListEdit_ ADD(@,wWoods,History)
Woods

I***EvtType(trace.echo.ListEditDisplayed) EvtSrc(echo.modular.AnEchoInteractor)
Time (1489156327749, 12:18:47) Thread(main) ListEdit_ ADD(@,Woods,History)

Please enter an input line or quit or history

a la event type, a la event firing, computed a la event
class of object source object automatically parameters

Announcing a trace object is “asserting” an

algorithm event

<3
&4




EXAMPLE TRACEABLE EVENT- (T AcQa

Message to be printed

public class ListEditInput extends ListEditInfo{
public ListEditInput(String aMessage,
OperationName anOperationName, int anIndex,
Object anElement, String alist, Object aFinder) {
super(aMessage, anOperationName, anIndex,
anElement, alList, aFinder);

Finder: source object
that created that step

Step-specific parameters| | Network wide list name

public static ListEditInput newCase(
OperationName anOperationName, int anIndex,
Object anElement, String alList, Object aFinder) {
String aMessage = toString(anOperationName, anIndex,
anElement, alist);

ListEditInput retVal = new ListEditInput(aMessage,

, anIndex, anElement, alList, aFinder);

Thread and time

_ Static method to construct a message
automatically computed

from the other args and to log the object




TRACEABLE EVENT CREATION

protected static void processInput(String anInput) {

ListEditInput.newCase(OperationName.ADD, history.size(),
anInput, ApplicationTags.HISTORY,
MonolithicEchoer.class);

String aFeedback = EchoUtilities.echo(anInput);

addToHistory(aFeedbacR) ;

ListEditMade.newCase (OperationName.ADD, history.size(),
anInput, ApplicationTags.HISTORY,
MonolithicEchoer.class);

displayOutput(aFeedback);

ListEditDisplayed.newCase(OperationName.ADD,

history.size(), anInput, ApplicationTags.HISTORY,
MonolithicEchoer.class);

} Source of static (instance) methods

is class (instance)

Can go from code to typed _
algorithm steps Algorithm step to code?




FIND ALL USES OF A METHOD

i
= public static ListEditInput newCase(

OperationName anOperationName, int anIndex,

S Object anElement, String alist, Object aFinder) {
4 ﬂ trace.echo String aMessage = toString(anOperationName, anIndex, :
y % EchoTraceChi ListEditInput retVal = new ListEditInput(aMessage, ani

retVal.announce();
return retVal;

>[4} ListEditDispla

s E, ListEditInfo.ja 1
>[4} ListEditInput,j }

s E ListEditMade,

4 tren:n.e.n.e::Hn:u.r'r'lu:u:||_|brm}|em5

5 m EchoTracerses

U Listeditotiie 1, iseditinput.newCase(OperationName, nt, Object, String, Object)' - 2 efe
* EI ListEditObsen B, echo.modular - src - ColabTeaching
> H ModularEcho s {2, AnEcholnteractor

> E, OperationMar < processinput(tring]
L et eteetouherinteteeiton En cho.monolithic - src - ColabTeaching
4 iau MonolithicEchoer

o processinput(String)

(@ Javadoc (@, Declaration (E Console (ﬂ?,:un Search o3 £ Histon




FORMAL ALGORITHM DESCRIPTION AND TESTING?

[ L]

4 f trace.echo

-

-

-

-

-

J| EchoTraceChecker java
J ListEditDisplayed.java
J ListEditInfo.java

J ListEditInput.java

J ListEditMade.java

4 :—E trace.echo.modular

-

-

-

-

-

+J) EchoTracerSetter.java

J) ListEditMotified.java
J ListEditObserved java
J1 ModularEchoTraceChecker.java

LauncherOfMonolithicEchoTester

LauncherOfModularEchoTester

How is testing done today?

5%



I/0 DIFF-BASED TESTING

Please enter an input line or quit or history

The woods are lovely dark and deep

Please enter an input line or quit or history
But I have promises to keep

And miles to go before I sleep

hhe woods are lovely dark and deep, But I hawve promises to keep, And miles to go before I sleep

Please enter an input line or quit or history

Compare “correct” transcript with test transcript

No creativity allowed in implementation defined 1/O such
as debugging statements and prompts

Cannot distinguish between algorithms that have the
same |/O behavior — e.g. monolithic and modular echo

Thread scheduling and other non determinism can effect
the trace of a correct algorithm




TRACE DIFFS

TracingLaunchEventPackage [Java Application] D:\Program Files'Java'ydkl.7.0_21\bin\javaw.exe (Aug 27, 20
h***EthypE(trace.Echu.ListEditInputj EvtSrc(echo.modular.AnEchoInteractor) Time
(1489156327499, 12:18:47) Thread(main) ListEdit ADD(®,Woods,History)
I***EvtType(trace.echo.LlistEditMade) EvtSrc(echo.modular.ASimplelist) Time(14891
56327742, 12:18:47) Thread(main) ListEdit ADD(@,Woods,History)
I***EviType(trace.echo.modular.ListEditNotified) EvtSrc(echo.modular.ASimplelist
) Time (1489156327745, 12:18:47) Thread(main) ListEdit ADD(®,Woods,History)
I***EvtType(trace.echo.modular.ListEditObserved) EvtSrc(echo.modular.AnEchoInter
actor) Time(1489156327747, 12:18:47) Thread(main) ListEdit_ ADD(@,wWoods,History)
Woods

I***EvtType(trace.echo.ListEditDisplayed) EvtSrc(echo.modular.AnEchoInteractor)
Time (1489156327749, 12:18:47) Thread(main) ListEdit_ ADD(@,Woods,History)

Please enter an input line or quit or history

Compare “correct” trace with test trace

Can use filtering to test algorithms at multiple levels of
abstractions and different aspects of algorithms

No formal description of algorithm — who checks the
correct implementation N




INTER-TRACE VS INTRA-TRACE

TracingLaunchEventPackage [Java Application] D:\Program Files'Java'ydkl.7.0_21\bin\javaw.exe (Aug 27, 20

‘E***EutTypE(trace echo.ListEditInput) EvtSrc(echo.modular.AnEchoInteractor) Time
(1489156327499, 12:18:47) Thread(main) ListEdit_ADD(@,Woods,History)
I***EytType(trace.echo.ListEditMade) EvtSrc(echo.modular.ASimplelist) Time (14891
56327742, 12:18:47) Thread(main) ListEdit ADD(@,Woods,History)
I***EviType(trace.echo.modular.ListEditNotified) EvtSrc(echo.modular.ASimplelist
) Time (1489156327745, 12:18:47) Thread(main) ListEdit ADD(®,Woods,History)
I***EvtType(trace.echo.modular.ListEditObserved) EvtSrc(echo.modular.AnEchoInter

actor) Time(1489156327747, 12:18:47) Thread(main) ListEdit_ ADD(@,Woods,History)

Woods
I***EvtType(trace.echo.ListEditDisplayed) EvtSrc(echo.modular.AnEchoInteractor)

Time (1489156327749, 12:18:47) Thread(mailn) ListEdit_ ADD(@,Woods,History)
Please enter an input line or guit or history

Other aspects of the trace such
Find relationships among steps within a trace as source may have

relationships

User input should be followed by a certain
sequence of events which are different for different
algorithms

The arguments of these events should have certain
relationships
i \




MONOLITHIC SPECIFICATION AND TESTING




MODULAR SPECIFICATION AND TESTING

For each input |

I should be followed by ListEditinput, ListEditMade, ListEditNotified, ListEditObserved,
and ListEditDisplayed

- The operation name, index, element, and list should be the same in the events above

The element should be echo(l)

The source of ListEditNotified and ListEditObserved should be different

' The source of other objects can also be different as a model/interactor may be divided
into multiple submodels/interactors

A program that passes the modular tester
will pass the monolithic tester

Demoed OT algorithm was tested using traces @



SUMMARY

o Algorithm needed for understanding programs, testing,

o

o

debugging

Modularity increases need as steps scattered through many
classes

Important to be able to tie program to algorithm and keep
them consistent

Prints cannot be disabled and easily separated from real
output,

Debugging does not support race conditions and does not
provide persistent tracing

Untyped-event log can be turned off and on and filtered based
on keyword, class, package

Typed events allow algorithm steps to be in separate packages,
filtering by event type, and ways to find implementations of a
step

Inter-trace diffs allow algorithm rather than I/O comparisons

Intra-trace processing allows specification of algorithms and
testing without correct traces.

&



NOT COVERED

o Types events can be listened through a message bus
o A message bus connects observers to observables

o Can block events when certain conditions are met

o Less heavweilght untyped traces also possible

o Following slides from previous class cover this
e They duplicate some of the material here




Flease enter meszage:

- 1w, r

h“”*iinputpnrt.datacnmm

TRACE

Sinplex.buffer) Forwarding message to send trapper:inputpor
I*** [inputport.datacomm.
I*** [inputport.datacomm.
I*** [inputport.datacomm.
I*** [inputport.datacomm.

simplex) Forwarding sent message java.nio.HeapBvteBuffer[po
simplex.buffer.nio) Sending mess=zage: java.nio.HeapBvtebBuff
simplex.buffer.nio)aBufferedilirite with id:0 contents:java.
simplex.buffer.nio) 5tarted =toring of buffered write with

I##*% (inputport.d

te op for:java.nio.chann

I=+=* (inputport.d{ Tracer.showlnfo(true”); lg of buffered write with

Please enter mes

I*#** [inputport.
I*** [inputport.
I**%* [inputport.
I##*% (inputport.
I##** (inputport.
I*#** ([inputport.
I*#** [inputport.

o T

I**%* [inputport .datacormm.

unklocks
e op for:java.nio.chann

May not want to to know about nio belect

unklocks
eljava.nio.channels.5oc

Filtering: Selecting which events to print? ElklEatss

eljava.nio.channels=s.50cCc
12TNers message:java.nio.HeapBy

SimpleX) noCiiying Lo Send

Llice—-->Echo Serwver: (0)java.nio.HeapBvteBuffer[poz=0 lim=20 cap=20]

I##% (inputport.datacomm.

I##*= (inputport.datacomm

simplex.buffer.niocjnotified listeners about write

Sinplex.buffer.nio) Selector registering read as no pending
I*** [inputport.datacomm.
I*** [inputport.datacomm.

simplex.buffer.nio)channel not connected or no pending wri
simplex.buffer.nio) 3elector calls select




ONLY INPUTPORT.DATACOMM.SIMPLEX.BUFFER

AServerSimplexBufferlnputPortLauncher [Java Application] C:\Program Files\Javaljref\bin'javaw.exe (Oct 17, 2011 4:22:27
I###* (inputport.datacomm.
I###* (inputport.datacomm.
I*** (inputport.datacomm.
I###* (inputport.datacomm.
I**% (inputport.datacomm.

Echo Berver<—-—-»Llice

sinplex
sinplex
sinmplex
sinplex
simplex
[Cpened)
IT##* (inputport.datacomm. simplex
I#*#% (inputport.datacomm. simplex

JufferjRetrieved from global state receive trapg
JufferyChanging connection status and asking dri
Juffer)BReceived message:java.nio.HeapBytebBuffer|
Jmffer)yfs=zociating Alice with java.nio.channels.
Jduffer) ServerInputPort connected to:java.nio.chs

Juffer)Received mes=sage:java.nio.HeapBytebBuffer|
Juffer) ServerInputPort received message java.nic

AnAliceSimplexBufferlnputPortLauncher [Java Application] C:\Program Files\Javaljred\bin'javaw.exe (Oct 17, 2011 4:22:33

I##*% (inputport.datacomnm.
I##*% (inputport.datacomnm.
I##*% (inputport.datacomnm.
I**% (inputport.datacomm.
I**% (inputport.datacomm.
I*** (inputport.datacomm.
I##=#* (inputport.datacomm.
Alice<—--»Echo Server
I#** (inputport.datacomm.
I**% (inputport.dataconm.

simplex.
Jbuffer)Set my send trapper to:inputport.datacornm
Jpuffer)dding send listener:inputport.dataconm. =
Jbuffer)i=sking driver to connect and changing sta
Jbuffer)Received connected notificaton from drive
JDbuffer)Sending to =server my name:
Juffer)Forwarding message to send trapper:inputp

simplex
simplex
simplex
simplex
simplex
simplex

[Cpened)

simplex
simplex

Alice—->Echo Server: (0)java.nio

Flea=se enter message:

e wWwoore T = ~Tre | T

L

h*”#iinputpurt.datacnmm.
Flea=se enter message:
I*** [inputport.datacomm.

I*##*% (inputport.datacomm.

-

LV - P I o s o = W

buffer)Retrieved from global state send trapper:

Blice

Juffer)Received sent notification from driwver
Juffer)Notifying to send listeners message:java.
HeapByteBuffer[pos=0 lim=5 cap=53]

Juffer) Forwarding mes=sage to send trapper:inputp

Juffer)Received zent notification from driver
JufferyNotifyving to send listeners message:java.

y -y . N . R — L T B ]

N\




EXPLICIT KEYWORDS

public static void info(String keyWord, String info);

Tracer.info (“inputport.datacomm.simplex.buffer", "Asking
driver to connect and changing status'");,

public static void setKeywordPrintStatus (
String keyWord,
Boolean status) ;

Tracer.setKeywordPrintStatus (“inputport.datacomm.simplex.
buffer', true)

Tracer.setKeywordPrintStatus (Tracer.ALL KEYWORDS, false);

Have to specify package name each time

Package name can change




IMPLICIT KEYWORDS

public static void info (Object object, String info);

Tracer.info(this, "Asking driver to connect and changing status");

public static void setKeywordPrintStatus (Class c, Boolean status);

Tracer.setKeywordPrintStatus (

AGenericSimplexBufferClientInputPort.class,
false) ,




SHOWING PACKAGE NAMES

AServerSimplexBufferlnputPortLauncher [Java Application] C:\Program Files\Javaljref\bin'javaw.exe (Oct 17, 2011 4:22:27
I##* (inputport.

. . ] tate receive trapg
Cannot identify classes of the objects

printing out messages

I##* (inputport.
I*#*# (inputport.
I##* (inputport.

tu=s and asking dri
io.HeapBvteBuffer|
jJava.nio.channels.

I**% (inputport.
Echo Berver<-—-—>4l1i

ed to:java.nio.chs

Need to not only specify which events to
display but what information to display
about each event

I##** (inputport.dat
I#*% (inputport.dat

pio . HeapByteBuffer|
d message java.nic

w

AnAliceSimplexBufferlnputPortLauncher [Java Application] C:\Program Files\Javaljred\bin'javaw.exe (Oct 17, 2011 4:22:33
I**% (inputport.datacomnm. 2inplex . buffer)Retrieved from global =tate =zend trapper:

Tracer.showInfo (true),

Tracer.setKeywordPrintStatus (Tracer.ALL KEYWORDS, false);

Tracer.setKeywordPrintStatus (
AGenericSimplexBufferClientInputPort.class,

Tracer.setMessagePrefixKind (MessagePrefixKind.PACKAGE NAME) ;

true) ;

I IO OO L, Qg Cao oI, SIMMpOIER

I***% (inputport.datacomm. sinplex
Alice—->Echo Server: (0)java.nio
Flea=se enter message:

L .

woods are lovelwy

h*”#iinputpurt.datacnmm.simplex
Flea=se enter message:

I*** (inputport.datacomnm. sinplex
I**% (inputport.datacomnm. 2inplex

- LV - P . [P L . T T — e -

TUOL IS TREECELVED SNt NOCITITIZCION LITIf OrIver
Juffer)Notifying to send listeners message:java.

HeapByteBuffer[pos=0 lim=5 cap=53]

Juffer) Forwarding mes=sage to send trapper:inputp

Juffer)Received zent notification from driver
JufferyNotifyving to send listeners message:java.

TY o o mmm T o e T




SHOWING SHORT CLASS NAMES

AServersimplexBufferlnputPortLauncher [Java Application] C\Program Files'\Javayjref\bin'javaw.exe (Oct 17, 2011 12:52:32 PM)

I*** (AGenericSinplexBufferServerInputPort)Betrieved from global state receive trapper:inputport.d
I##% (hGenericSimplexBufferServerInputPort) Changing connection status and asking driver to connect
I*#*® (AGenericSimplexBufferServerInputPort) Received message:java.nio.HeapByteBuffer|[pos=4 1lim=9% ca
I##® (AGenericSimplexBufferServerInputPort)As=zociating Alice with java.nio.channels.SocketChannel [
I*** (AGenericSinplexBufferServerInputPort) ServerInputPort connected to:java.nio.channels.SocketCh
Echo Server<—-->Alice (Opened)

I##% (AGenericSimplexBufferServerInputPort) Eeceived message:java.nio.HeapByteBuffer|[pos=4 lim=24 c
I*#*® (AGenericSimplexBufferServerInputPort) ServerInputPort received message java.nio.HeapByteBuffe
Echo Server<—-Alice:The woods are lovely

Tracer.showInfo (true),
Tracer.setKeywordPrintStatus (Tracer.ALL KEYWORDS, false);
Tracer.setKeywordPrintStatus (
AGenericSimplexBufferClientInputPort.class, true);,
Tracer.setMessagePrefixKind (MessagePrefixKind.SHORT CLASS NAME)

cNerlCoIMpIcADUI e L I1enNC INpDUC POL ECelved Senl nociricacion Irom driver
I##*# (ASendRegistrarindiNotifier)Hotifyving to send listeners message:java.nio.HeapByte
Alice——->Echo Server: (0)java.nio.HeapBytebBuffer[pos=0 1lim=5 cap=5]
Pleaze enter meszage:

The woods are lowvelyw
1= ayale ) arc 1o0Vely

h**#(AGenEricEinplexEufferClientInputFnrt]Fnrwarding me=s=sage to send trapper:inputpc
Pleaze enter mes=zage:

I*#*# (AGenericSimplexBufferClientInputPort) Received =sent notification from driver
I**=* (ASendRegistrarfindiNotifier)Hotifyving to send listeners message:java.nio.HeapByte
Alice--»Echo Server: (l)java.nio.HeapByteBuffer[pos=0 lim=20 cap=20]




MESSAGEPREFIX

public static void setMessagePrefixKind (
MessagePrefixKind newValue)

public enum MessagePrefixKind ({
NONE,
OBJECT TO STRING,
SHORT CLASS NAME,
FULL CLASS NAME,
PACKAGE NAME




DISPLAYING ALL CLASSES IN PACKAGE

AServersimplexBufferlnputPortLauncher [Java Application] C\Program Files'\Javayjref\binyjavaw.exe (Oct 17, 2011 12:52:32 PM)

I*** (AGenericSimplexBufferServerInputPort)Betrieved from global state receive trapper:inputport.d
I##% (hGenericSimplexBufferServerInputPort) Changing connection status and asking driver to connect
I*#*® (AGenericSimplexBufferServerInputPort) Received message:java.nio.HeapByteBuffer|[pos=4 1lim=9% ca
I##® (AGenericSimplexBufferServerInputPort)As=zociating Alice with java.nio.channels.SocketChannel [
I**= (AGenericSinplexBufferServerInputPort) ServerInputPort connected to:java.nio.channels.SocketCh
Echo Server<-->Alice (Opened)

I
Iil
= Tracer.showInfo (true);

Tracer.setKeywordPrintStatus (Tracer.ALL KEYWORDS, false);

Tracer.setKeywordPrintStatus (
AGenericSimplexBufferClientInputPort.class, true);,

Tracer.setMessagePrefixKind (MessagePrefixKind.SHORT CLASS NAME)

XL LTI T A N T Al L T I NI PRI P L PR E LVl LU L I L B AL LIV WL VEL
I#*#*##% (AFenericSimplexBufferClientInputPort) Sending to server my name: Alice

I*#*# (AGenericSimplexBufferClientInputPort) Forwarding me=ssage to =send trapper:inputpc
Alice<——>Echo Server (Upened)

I*** (AGenericSinplexBufferClientInputPort)Received sent notification from driver
I*#*# (ASendRegistrardndNotifierjHotifying to =send listeners message:java.nio.HeapByte
Alice——->Echo Server: (0)java.nio.HeapByvtebBuffer[pos=0 1lim=5 cap=5]

Please enter message:

h*“*(ﬁ&enericﬁiu
Flea=se enter mes
I**# (ACenericSim
I*=* [ASendRegis=st
Alice—-->»Echo Ser

trapper:inputpc

What if we want to focus on one class?

from driver
java.nio.HeapByte

Narrow down which events




CONTROLLING IMPLICIT KEYWORD

AServerSimplexBufferlnputPortLauncher (1) [Java Application] D:\Program Files\Java\jrel 5.0_04\bin\javaw.ex
Echo Server<-->Alice (Opened)
Echo Server<--Alice:The woods are lovely

I*=* (AGenericSimplexBufferClientInputPort)Asking driver to connect and changing status

T e T T T

I#=** (AGenericSimplexBufferClientInputPort)Retrieved from global =state send trapper:inputport.datacomm. s
I#*%* (AGenericSimplexBufferClientInputPort) S5et my send trapper to:inputport.dataconm. simplex.ASendMessag

Tracer.showInfo (true) ,
Tracer.setKeywordPrintStatus (Tracer.ALL KEYWORDS, false);
Tracer.setImplicitKeywordKind (ImplicitKeywordKind.OBJECT CLASS NAME) ;
Tracer.setKeywordPrintStatus (
AGenericSimplexBufferClientInputPort.class, true);,
Tracer.setMessagePrefixKind (MessagePrefixKind.SHORT CLASS NAME) ;

nlex

Dlex




IMPLICIT KEYWORD

public static void setImplicitKeywordKind (
ImplicitKeywordKind newValue)

public enum ImplicitKeywordKind {
OBJECT TO STRING,
OBJECT CLASS NAME,
OBJECT PACKAGE NAME

}




TRACER STATIC METHODS SUMMARY

setKeywordPrintStatus (String keyWord Boolean status) ;

info (String keyWord, String info);

setImplicitKeywordKind (ImplicitKeywordKind newValue)

info (Object obj, String info);

public enum ImplicitKeywordKind {

OBJECT TO STRING,
setKeywordPrintStatus (Class cls, Boolean st OBJECT CLASS NAME,

OBJECT PACKAGE NAME

}

public enum MessagePrefixKind {

NONE,

setMessagePrefixKind (MessagePrefixKind n| OBJECT TO STRING,
SHORT CLASS NAME,

FULL CLASS NAME,
PACKAGE NAME




DEBUGGING CAPABILITIES IN TRACER?




TRACING STRINGS=> OBJECTS

setKeywordPrintStatus (String keyWord Boolean status) ;

info (String keyWord, String info);

setImplicitKeywordKind (ImplicitKeywordKind newValue)

info (Object obj, String info);

public enum ImplicitKeywordKind {

OBJECT TO STRING,
setKeywordPrintStatus (Class cls, Boolean st OBJECT CLASS NAME,

OBJECT PACKAGE NAME

}

public enum MessagePrefixKind {

NONE,

setMessagePrefixKind (MessagePrefixKind n| OBJECT TO STRING,
SHORT CLASS NAME,

FULL CLASS NAME,
PACKAGE NAME




STRING=> OBJECT

@DisplayToString(true)
@ComponentWidth(1000)
public class MVCTraceableInfo extends TraceableInfo{
public MVCTraceableInfo(String aMessage, Object anAnnouncer) {
super(aMessage, anAnnouncer);
}

public static MVCTraceableInfo newInfo(String aMessage, Object aFinder) {
MVCTraceableInfo retVal = new MVCTraceableInfo(aMessage, aFinder);
retVal.announce();

return retval;

}
}

Tracer.info(this, “MVC structure built”)

MVCTraceableInfo( “MVC structure built”, this);




TRACING OBJECTS

addTraceable l
TraceableBus Proceed

N Thread

- : Traceable /
DisplayAndWait

Manager
ObjectEditor.edit(
Traceable announce TraceableDisplayAndWaitManagerFactory.

getTraceableDisplayAndPrintManager());
synchronized
waitForUse()

l ASingleStepperAndListBrowser

Event
Announcer
Thread

ATraceable

ML

synchronized
proceed()
notify() i )

&




MESSAGE BUS

TraceableBus addTraceable
: Listener()




RUN FUNCTIONALITY

[AMainClassLi

Relayif Terminate AL iy starter

ARelay Execute({Class) verVC_Launcher

BobRelayingCollaborativeRMIUpperCaselauncher

CathyRelayingCollaborative RMIUpperCaselLauncher

Commaon AConsoleModel Commaon AConsoleModel

oeall20 Copyright Prasun Dewan, 2011, All rights reserve
Cbject Editor Version: 20
I Built On: Unknown time because of java version incomps
- We**Assuming implicit paltern: Bean Pattern

Ifthis pattern is correct, use annotation @StructurePatte
exception
Waords of Rober Frost please!




DEBUG FUNCTIONALITY

public ADuplexRPCClientRelayingCollaborativeMVCLauncher(

String aClientName, String aServerHost,

String aServerId, String aServerName) {
super(aClientName, aServerHost, aServerId, aServerName);
ObjectEditor.edit

(TraceableDisplayAndiWaitManagerFactory.
getTraceableDisplayAndPrintManager());
Tracer.setKeywordDisplayStatus(this, true);




EACH PROCESS CAN HAVE SEPARATE TRACE
WINDOW

.

| £ [ATraceableDisplayA

Aan... (=m(pl=]

- |
Common ATraceableDisplayAndWaitManager

Selecting Thread

Server
paorttrace. Calllnitiated: Queued: inputport.rpe.g
t: |F+:rrwartl |Back|Pmcee¢l |
Asynchronous Received Call Invoker
inputport.rpc.group.myc.collaborative.relaying.e
Z |Furwanl |Back |Pmceeﬂ |
q| Il | | ]
N 2] [ATraceableDispiay: [=rea=x=) ]
i - - v El
Common ATraceableDisplayAndWaitManager <:| [ATraceableDisplayAndWaitManager] § S Ll—uj
Common ATraceableDisplayAndWaitManager
Selecting Thread "
porttrace. Calllnitiated: Queued: examples.mvec.local. duplex ACou S R BER
1: |Forwanl|EacH|Pmc&e{I| porttrace.Calllnitiated: Queued: Bobl&0.echoAlice said:WOODS(1.0)lw
: |F0rwanl |Back|Pr0c&ed |
FPost Connect Async Operations f
inputport.rpec.group.myc.collab Na-n HH g I |_
= |Fnrward |Ea+:l~: |Pr+:u:ee¢| |
|4 [ | el Il

] ]
- — - - -
Bob




EACH TRACE WINDOW HAS SEPARATE THREAD

AREA
.
| £ [ATraceableDi =
Common ATraceableDisplayAndWaitManager
Selecting Thread
porttrace Calllnitiated: Queued: inputport.rpc.g Thread interacting with
1: underlying
Forward |Back |Proceed PR ST S
Asynchronous Received Call Invoker
: : : Thread invoking remote
inputport.rpc.group.mvyc.collaborative.relaying.e calls
= Forward |Back |Proceed ]
4 T ] |
| i = |




THREAD DISPLAY

F =
| £ [ATraceableDi =

Common ATraceableDisplayAndWaitManager

Thread name

Selecting Thread

porttrace Calllnitiated: Queued: inputport.rpc.g Other info

Forward |Back |Proceed

Asynchronous Received Call Invoker

inputport.rpc.group.mvyc.collaborative.relaying.e

Forward |Back |Proceed

1 T |}

| i —




| £ [ATraceableDisplays

Common ATraceableDisplayAndWaitManager

Selecting Thread
portirace.Callinitiated: Queued: inputport.rpc.group.myve.collaborative.relaying.example ARelayingCollaborative UpperCaser.relayToOthers[Alice said WOOQDS{1,0]

K |FI3-Iv‘-’ﬁl[ilEﬂCklPlDEEE[i|

Asynchronous Received Call Invoker

inputport.rpc.group.myvc.collabarative relaying.example MYCTraceablelnfo: Server Relaying Output |

Z |FI3-Iv‘-‘ﬁl[ilEﬁEklP‘lDEEE[i| -

q] I 2

3 = Set break point -
Debugger allows programmer to set breakpoint,
resume, and at each breakpoint, pause and see stack
trace, variable values, and console message when
some line of code is executed

BP Resume

BP Console message

Tracer should provide equivalent BP Variable Values -t




CONSOLE OUTPUT EQUIVALENT: TYPED TRACING
MESSAGE

|%) AT
common]nitiatedisp
r_r by 4 'y
E cleciing ‘ﬁ?eead i Instance spe01flc message |~ |
—_—

pnrt.trace.CaIIInitiatedE:Queued: inputport.rpc.group.mvye.collaborative.relaying.example ARelayingCollaborative UpperCaser.relayToOthers[Alice said WOODS(1,0)

= iFurwanI iBackiPruceeﬂ |

Asynchronous Received Call Invoker

Tnputportrpe.group.mye.collaborative relaying. example MyG [raceablelnjo: Server Relaying output
Z I {Proceed]
Programmer-defined MVCTraceable Type Instance
F | 11U I .
? — “— e —

message

getMessage()
Traceable
setMessage()




STACK TRACE EQUIVALENT: STACK TRACE

I Z |F0rwanl |Back |Pruce&tl |

| £| [ATraceableDisplayAnc

Common ATraceableDisplayAndWaitManager

Selecting Thread

parttrace.Calllnitiated: Queued: inputport.rpc.group.myc. “abarativellpperCasertoCountedUpperCasefwoods] with remaote

Callinitiated

E |Furward |Back|Pmcee{I |

Get Remote End Point

Announce

Asynchronous Received Call Invaker Get Call

Get Message

Init{Object)

Print Stack Trace(PrintWriter)
Get Wait

Get Stack Trace

Get Tme Stamp

Print Stack Trace

Init Cause(Throwahle)

inputport.rpc.group.mye.collaborative relaying.example. M

Get Localized Message

Set Stack Trace(StackTraceElement[])
Print Stack Trace{PrintStream)

Get Cause

Get Display

Get Finder

Fill In Stack Trace

1 T |

u m




STACK TRACE DISPLAY

-
| £ Get Stack Trace()

mﬁlg

Display of
StackTrace
Object

inputport.datacomm.simph ASelectionManagerjava 207

run

Common
Class Name File Name Line Number Method Name il
1 portirace Callinitiated Callinitiated java 21 newCase
2 inputport.rpc.simplex.ASim ASimplexCallReceiveTrapp 38 notifyP ortReceive
3 inputportrpe.duplexADuple ADuplexCallReceiveTrapp: 28 notifyPortReceive
4 inputport.rpc.simplex ASim ASimplexRPCSeverinputP 122 messageReceived
5 inputport.datacomm. ARece AReceiveRegistrarAndhoti 28 notifyP ortReceive
6 inputport.datacomm.ARece AReceiveMessageForward 20 notifyPortReceive
7 inputport.datacomm.group AnAbstractGrouplnputPortj 243 messageReceived
8 inputport.datacomm . ARece AReceiveRegistrarAndMoti 28 notifyPortReceive
9 inputport.datacomm ARece AReceiveMessageForward 20 notifyP ortReceive
10 inputport.datacomm.simpl ADeserializingF orwarder jz 27 notifyP ortReceive
11 inputport.datacomm.simpl ADeserializingForwarderjz 1 notifyPortReceive
12 linputport.datacomm.simpl ASimplexObjectServerinpu 54 messageReceived
13 inputport.datacomm.simpl ASimplexObjectServerinpu 1 messageReceived =
14 inputport.datacomm.ARece AReceiveRegistrarAndMoti| 28 notifyPortReceive
15 linputport.datacomm. ARece AReceiveMessageForward 20 notifyP ortReceive
16 inputportdatacomm.group AnAbstractGrouplnputPortj 243 messageReceived
17 inputport.datacomm.ARece AReceiveRegistrarAndMoti| 28 notifyPortReceive
18 inputport.datacomm. ARece AReceiveMessageForward 20 notifyPortReceive
19 inputport.datacomm.simph AGenericSimplexBufferSer 156 notifyPortReceive
20 inputport.datacomm.simpl AGenericSimplexBufferSer 87 messageReceived
21 inputport.datacomm.simpl AnNIOSimplexBufferServer 92 socketChannelRead
22 linputport.datacomm.simpl ARead Command java a0 notifyRead
23 inputport.datacomm.simpl AScatterGatherReadCommn 99 mayheExtractMessageAnd
24 inputport.datacomm.simpl AScatterGatherReadComm 35 processRead
I 25 |inputport.datacomm.simpl ARead Command java 43 execute
26 inputport.datacomm.simpl ASelectionReadManagerjz 45 processRead
I 27 |inputport.datacomm.simpl ASelectionManagerjava 180 process3electedOperation

\!LFM




INHERITANCE HIERARCHY

[ATraceableDi

Common ATraceableDisplayAndWaitManager

Selecting Thread

parttrace.Calllnitiated: Queued: inputport.rpc.group.myc. C IIII itl'ﬁt - ' “abarativellpperCasertoCountedUpperCasefwoods] with remaote
; allinitiate
E |Fnrward |Back|Procee{I |
Get Remote End Point
Announce
Asynchronous Received Call Invoker Get Call
- : - Get Message
inputport.rpc.group.mye.collaborative relaying.example. M i i
2: Init(Obhject)
[Forward |Back|Proceed| Print Stack Trace(PrintWriter)
Get Wait
Get Tme Stamp

getStackTrace() RuntimeException

1

Print Stacl Trace{PrintStream)
Get Cause IS-A
Get Displa

getMessage()
—— Traceable e
setMessage() "




EXPLORING VARIABLES: EVENT PROPERTIES

| £ [ATraceableDis

Common ATraceableDisplayAndWaitManager

Selecting Thread

paorttrace. Calllnitiated: Queued: inpytnastene arain mave callakarative ralavina csvgmple ARelayingCollaborativellpperCasertoCountedUpperCasewoods] with remote
Callinitiated

E |Furward |Back|Pmcee¢l |

Get Remote End Point
Announce

Asynchronous Received Call Invaker | Get Call
inputport.rpc.group.mye.collaborative Lo Felaying Qutput
Init{Ohject)

Print Stack Trace(PrintWriter)
| Get Wait

Get Stack Trace

Get Tme Stamp Can see properties of event by

Print Stack Trace ca | | | ng gette rs

Init Cause({Throwahle)

I Z |Fﬂrwanl |Back |F’IDEEE{| |

Get Localized Message

Set Stack Trace(StackTraceElement[])
Print Stack Trace(PrintStream)

Get Cause

Get Display

Get Finder

Fill In Stack Trace

L | L m _ —— W




THREAD HAS HISTORY OF TYPED TRACE INFO

| £:| [ATraceableDisplay:

Common ATraceableDisplayAndWaitManager

Selecting Thread
portirace.Callinitiated: Queued: inputport.rpc.group.myve.collaborative.relaying.example ARelayingCollaborative UpperCaser.relayToOthers[Alice said WOOQDS{1,0]

K |F+:rrwanl IBach Ii’mc&eﬂ|
| I

Asynchronous Received Call Invoker

inputport.rpc.group.myvc.collabarative relaying.example MYCTraceablelnfo: Server Relaying Output

2
|F+:rrwanl |Eack |Pr+:u:eetl |
-

4|




BROWSING: LAST TO LAST CALL

| £:| [ATraceableDisplay:
Common ATraceableDisplayAndWaitManager

Selecting Thread
porttrace. Calllnitiated: Queued: inputport.rpc.group.myc.collaborative.relaying. example ARelayingCollaborativelUpperCasertoCountedUpperCasewoods] with ren

|Fnrward |'Baclc'|l|’rcrcee¢l |
|

Asynchronous Received Call Invoker

inputport.rpc.group.mye.collaborative.relaying.example MYCTraceablelnfo: Server Relaying Qutput

2
|Furwanl |Back |Pruc&eﬂ |
-

1|




RESUME: PROCEED BUTTON

| £:| [ATraceableDisplay:
Common ATraceableDisplayAndWaitManager

Selecting Thread
porttrace. Calllnitiated: Queued: inputport.rpc.group.myc.collaborative.relaying. example ARelayingCollaborativelUpperCasertoCountedUpperCasewoods] with ren

& |Fnrward |Backltroceetl |

Asynchronous Received Call Invoker

inputport.rpc.group.mye.collaborative.relaying.example MYCTraceablelnfo: Server Relaying Qutput

2
|Furwanl |Back |Pruc&eﬂ |
-

1|




SET BREAK POINT: PAUSE/DISPLAY ALL
ANNOUNCED MESSAGES?

getMessage()
setMessage() '

May want to pause

May want to display

w to specify a set of r
displa

|




USING ANNOUNCER OBJECT ATTRIBUTES

static setKeywordDisplayStatus (Object announcer, boolean status)

static setImplicitDisplayKeywordKind (ImplicitKeywordKind val)

Tracer

static setImplicitWaitKeywordKind (ImplicitKeywordKind val)

public enum ImplicitKeywordKind {

OBJECT _TO _STRING,
defay It OBJECT _CLASS_NAME,
:> OBJECT PACKAGE NAME }

n object whose toStrin
1s that of the annou




UsSING EVENT OBJECT

getMessage()

announce()

setWait()

setMessage
8e0 . Traceable

setDisplay()

MV CTraceable




DEBUGGER ISSUES RESOLVED




EVENT CLASS FILTERING

TracingLaunchEventClass [Java Application] D:\Program Files\Jawva'jdk1.7.0_

31\binYyjavaw.exe (Sep 3, 2014, 9:

I***Tracer: showInfoc = true
Please enter an input line or quit or history

h***EutTvpe{t"ace.echD ListEditHai% EvtSrc(jecho.modular
52299367, 9:51:39) TEXead{ma1in = shoods ,His
I***EviType(trac \nodular.ListEditObserved)] EvtSrc(
actor) Time(14897 y 2:51 38 Threadimaom) ListEdi
Woods

Two sources, as the same
event fired twice, first by the
real source and then by the
event object pretending to be
the source

Please enter an inpu r quit or history

All events of type ListEditMade
or ListEditObserved

Tracer.showInfo(tru

Tracer.setImplicitPriywtKeywordKind
(ImplicitKeywordKind.OBJECT CLASS NAA
Tracer.setMessagePrefixKind

Can be announced by different
sources

(MessagePrefixKind.SNORT XCLASS NAME),
TraceableInfo.setPrintSour :

TraceableInfo.setPrintTime(thkue);
TraceableInfo.setPrintThread(txue),
Tracer.setKeywordPrintStatus (Li5tEd1¢Made

Alternative (source/event)
class-based filtering?

Tracer.setKeywordPrintStatus(Lis

ditObserved.class, true);

trues; | @




