GIPC EXTENSIBILITY

‘ Instructor: Prasun Dewan (FB 150, dewan@unc.edu)
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(GOALS

Customizable Implementation

Unlike RMI runs on Android

Informed by the IPC Design Space

How can we “improve” distributed IPC without language
support?




IMPLEMENTATION (GOAL

Extendible Implementation

Open Source

Almost no comments

“Layered”

Pluggable

Traceable




MULTI-DIMENSION LAYERING?

public enum PortKind { public enum PortMessageKind {
ublic enu i
BUFFER
CLIENT INPUT_PORT, OBIE CT’
SERVER _INPUT _PORT, RPC 7 extends
SESSION_PORT, 7% T y
MULTI _SERVER PORT
}
public enum PortAccessKind {
SIMPLEX,
DUPLEX, extends
GROUP
}

public interface PortDescription Y
PortKind getPortKind();
void setPortKind(PortKind aPortKind);
PortAccessKind getPortAccessKind();
setPortAccessKind(PortAccessKind aPortAccessKind);
PortMessageKind getPortMessageKind();
setPortMessageKind (PortMessageKind aPortMessageKind);




GIPC MESSAGE-BASED “LAYERING” DIMENSION

public enum PortMessageKind {
BUFFER,
OBJECT,
RPC

Common generic
interfaces for object and
byte communication

Remote procedure call

Object Communication

Byte Communication

Object hides byte but
RPC sees Object




GIPC ACCESS-KIND BASED LAYERING

public enum PortAccessKind {
SIMPLEX,
DUPLEX,
GROUP

}
Scalability Fault Tolerance
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PORT-KIND

public enum PortKind {
CLIENT_INPUT_PORT,
SERVER_INPUT _PORT,
SESSION_PORT,
MULTI _SERVER _PORT

}

Session Port Multi-Server Port

Clhient Port Server Port




IMPLEMENTATION (GOAL

Extendible Implementation

Open Source

No comments

“Layered” /

Pluggable

Traceable




PLUG IN MODELS

Add Observer

Replace existing layer

Interpose new layer between two existing layers




REPLACE EXAMPLE

Application Code
Channel: Mechanism

that delivers and
GIPC Interfaces receives messages on

the network
GIPC Port Skeletons and Helper Classes

May want to choose

Input Port Input Port
which driver to use

(Server and (Server and
Client) Client)

Reliable Reliable
Socket Drivers | Socket Driver

Others Channel-
Specific Drivers

Socket NIO




FACTORY-BASED INSTANTIATION

Provides a method for creati

each type of object
/\ Each method takes instantia

/ 1implements '\ parameters

Factory instantiates a set of
related types such as ports

Factory

AFactory AnotherFactory

Different implementations can

instantiate different classes

Typically instantiation
parameters become construc
parameters




SIMPLEX INPUT PORT FACTORY INTERFACE

SimplexServerInputPort<MessageType>
createSimplexServerInputPort(String aServerld,
String aServerName);

SimplexInput
PortFactory
<MessageType>

SimplexClientInputPort<MessageType>
createSimplexClientInputPort( String aHost,
String aServerld, String aServerName,
String aClientName);




SIMPLEX INPUT PORT FACTORY

SimplexServerlnputPort<MessageType>
createSimplexServerlnputPort(String aServerld, String
aServerName);

SimplexInput
PortFactory

SimplexClientinputPort<MessageType>
createSimplexClientInputPort( String aHost,
String aServerld, String aServerName,
String aClientName);

<MessageType>

Specific factories depend on message type

implements

Classes instantiated depend on whether
Socket or NIO is used for channel

AnNIOSimplex ASocketSimplex

BufferInputPort BufferInputPort
Factory Factory
I <ByteBuffer> . <ByteBuffer> How to choose betw

different factories-




GLOBAL ABSTRACT FACTORY

SimplexBufferInputPortFactory r Has link to all -
xn tatic methods
DuplexBufferlnputPortFactory ?;1, refer
@)
Static Global as Eon o
Registry 3 cotine
GroupBufferinputPortFactory ®
=y
- o
SimplexObjectinputPortFactory
v

ust change r
new por




MULTIPLE GIPC ABSTRACT FACTORIES

static Factory
getFactory()

static
setFactory(Factory f)

Factory

Selector
static createl(...)

static create?(...)

Has-A

createl(...)

Factory

create?(...)

General Idea

Helps choose between factories

GIPC

Has a link to a Factory ins

Static methods to change a
reference

Can get reference to facto
invoke factory method

Abstract factory provides
versions of factory creation
for convenience




GIPC SIMPLEX ABSTRACT FACTORIES

BufferSimplex
InputPort
Selector

static setSimplexBufferinnutPartFactory(
SimplexInputPortFactory<ByteBuffer> factory)

static SimplexinputPortFactory<ByteBuffer>
getSimplexBufferlnputPortractory()

static SimplexServerinputPort<ByteBuffer>
createSimplexServerlnputPort(String aServerld, String
aServerName);

static SimplexClientInputPort<ByteBuffer>
createSimplexClientInputPort(String aHost,
String aServerld, String aServerName,
String aClientName);

Getter and setters for bytebuffer simplex

factories

SimplexInput
PortFactorv

<ByteBuffer>

Static versions of Factory operations

bound to byte buffer




SELECTOR

SimplexServerInputPort<ByteBuffer> aServerInputPort =
BufferSimplexInputPortSelector.createServerSimplexInputPort (
SERVER PORT, SERVER NAME) ;
aServerInputPort.connect ()

SimplexClientInputPort<ByteBuffer> clientInputPort =
BufferSimplexInputPortSelector.createClientSimplexInputPort (
SERVER HOST, SERVER PORT, SERVER NAME, clientName);
clientInputPort.connect ()

How to assign factories to selectors?

How to reduce overhead of setting related
factories for each configuration?




FOR EACH PORT: PORT LAUNCHER SUPPORT

setTracing()

AnAbstract

PortLauncher | setFactories()

Support

extends”
ADuplexRPC ASyncReceive
InputPort DuplexRPC
Launcher setFactories() InputPort setFactories()

Launcher

Support
e Support

Port launcher support sets factories for a Can do additional actions such as set
related selectors for objects created by these select

Before a port is created, the init() call is expected to be called on one or
PortLauncherSupport objects, which are expected to set the factories needed to i
port and set constructor parameters of the objects created by the fact




LAUNCHER VS. LAUNCHER SUPPORT
gets port launcher support fo

auxilliary and tertiary ports
initializes them (to create fac

get(Auxilliary,
Tertiary)PortLauncherSupport()

get(Auxiliary, Tertiary)Port()

createProxies()

registerRemoteObjects()

getConnectionListener() AbstractPort

Launcher

doPostConnectAsyncOperations()

createUl()




PLUG IN MODELS

Add Observer

Replace existing layer

Interpose new layer between two existing layers




INTERPOSITION MOTIVATION

What if we want to add

. . I . h ?
Application Code delays with messages

Do not want to duplicate

GIPC Interfaces code in different drivers

GIPC Port Skeletons and Helper Classes
Can change or subclass

skeletons

Input Port Input Port
(Server and (Server and
Client) Client)

Reliable Reliable
Socket Drivers | Socket Driver

Others Channel- Need to worry about

Specific Drivers several unrelated
concepts such as

connection

Socket NIO Some_tlmes all we want to
do is trap receives and




PIPE-BASED EXTENSIBILITY

Application Code

GIPC Interfaces

-
GIPC Port Skeletons and Helper Classes

Input Port Input Port
(Server and (Server and Others Channel.

Client) Client) 2 el
Reliable Reliable NIO | SPecitic Drivers
Socket Drivers Driver

Socket NIO

Can add arbitrary long chains of application message
trappers between a producer/consumer pair




PROXIES VS. TRANSLATORS

Sender <Object>
(Object Port)

Send Forwarder
<Object, Object>

Serializer
<Object, ByteBuffer>

Sender<ByteBuffer>
(Buffer Skeleton)

Proxy

:

Translato

'

Recelive
Notifier<Object>

ReceiveForwarder
<Object, Object>

Deserializer
<ByteBuffer, Object>

Receive Listener
<ByteBuffer> (Buffer
Skeleton)




SHARED TRAPPERS AND SYNCHRONIZATIONS

Recelive
Notifier<Object>

Sender <Object>
(RPC Port)

Call Message and Return Synchronizing Call Message and Return

Message SendTrapper Message ReceiveTrapper
. : e Al Shared Data | e , ,
<Object, Object> <Object, Object>

Sender <Object> Receive Listener
(Object Port) <Object> (RPC Port)
Send trapper may need to block sender to implement sync_

Send and receive trapper may need to share informati
references sent and received

Structures




SEND TRAPPER

UniNamingSender send(String aRemoteEnd,
<OutMessageType> MessageType aMessage)

<€

s ] Implementation of

extends ] SendTrapper
<InMessageType,
implements ] OutMessageType>

SendTrapper
<InMessageType, UniNamingSender
OutMessageType> <OutMessageType> Destination

v

Property with getter and settirl

void
setDestination(UniNamingSender
<OutMessageType> d)

UniNamingSender

<OutMessageType> getDestination(




RECEIVE TRAPPER

notifyPortReceive(String

ReceiveNotifier aRemoteEnd, MessageType
<InMessageType> aMessage);
has-a
extends
1mplements

Receive Trapper
<InMessageType, ReceiveNotifier <OutMessageType>

OutMessageType> destination

Implementation of
AReceive Trapper

<InMessageType,
OutMessageType>




ATTACHING TRAPPERS
4

Receive Trapper
<InMessageType,
OutMessageType>

ReceiveTrapper SendTrapper
<InMessageType, GIPC Datacomm Port <InMessageType,
OutMesageType> <MessageType> OutMesageType>

receiverTrapper sendTrapper

Application-defined trappers can be
statically/dynamically attached to a data
communication port

Send Trapper
<InMessageType,
OutMessageType>

Factory selector used by port to i
trapper (chain)

Port provides setters/getters for re
or changing trapper chain

Predefined trappers for fault tole
causality, delays, and (de)seriali




IMPLEMENTATION (GOAL

Extendible Implementation

Open Source

No comments

“Layered”

Pluggable

AN

Traceable




TRACING WITH DEBUGGER




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

IT##* (inputport.datacomm. Ssinplex.buffer)Retrieved from global state receive trapr

IT###* (inputport.datacomm
I*#*# (inputport.

I##* (inputport.

Binplex
Sinplex
datacomm. simplex

JufferyChanging connection status and asking dri
Juffer)BReceived message:java.nio.HeapBytebBuffer|
Jmffer)yfs=zociating Alice with java.nio.channels.

datacomm

I**% (inputport.datacomm.

Echo Berver<—-—-»Llice

simplex
[Cpened)

IT##* (inputport.datacomm. simplex
I#*#% (inputport.datacomm. simplex

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. 2inplex . buffer)Retrieved from global =tate =zend trapper:

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

I**% (inputport.dataconm.

datacomm.
datacomm.
datacomm.
datacomm.
datacomm.

simplex
simplex
simplex
simplex
simplex
simplex

[Cpened)

simplex
simplex

Alice—->Echo Server: (0)java.nio

Flea=se enter message:

Tha Lo s T e

=

L

L — AL

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

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

- LV - P I o s o = W

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

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 ]




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

TraceableBus addTraceable
Listener()

|

Traceable
Listener ()

Event
Announcer
Thread

ATraceable

DisplayAndWait

Thread

A4

getTraceableDisplayAndPrintManager());

ML

synchronized
waitForUser()

l ASingleStepperAndListBrowser

Manager
ObjectEditor.edit(
Traceable announce TraceableDisplayAndWaitManagerFactory.

synchronized
proceed()

1
Fr

o

-’
14S
Q




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 -"




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

ow to specify a set of re
displ




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




SUMMARY

o A Message bus allows communication of events
among a set of related objects such as debugger and
editor.

 An event announced by an object are sent to all objects
listening to it.

o A Message bus can use a semi-wait free algorithm to
avoild conflicting conecurrent announcements.

@



SUMMARY

o A Traceable bus 1s a message bus that allows one to
simultaneously see the values of Traceable objects
announced by different threads of a process.

o One of the listeners of these objects 1s a single
ATraceable DisplayAndWaitManager

o The notification callback called in this object in response
to the announcement of a Traceable:

» Displays information about the Tracable if its Display property
1s true.

e Blocks the thread until the user unblocks i1t if the Wait
property of the Traceable is true.

o Primitives are provided to set the display and wait
property of all Traceables announced by
e all code 1n a class,
» all coce 1n a package

o A Message bus can use a semi-wait free algorithm to
avold conflicting conecurrent announcements.




