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|. Documentation for the APl programmer

1.) The Network Agent

How to find a virtual architecturein a physical architecture?

Look at the following physical architecture likeeated in the Shell:

£ JuraSguiuiey izl ._J,_Ja
File
@ Systernroots
@ @ NN
@ M4 4444
@ @ N2 2222
@ M3 3333
@ M5 5555

To create an easier to understand tree you haneartember that a node with level 3 can have childigm
level 2 and with level 3. So a node with level aliso a node with level 2 and a node with levéllie following
picture will show the example above:

(DR OICIOIO

This representation of the tree is better to uridadswhich virtual architectures can be found m physically.
A virtual architecture is a tree structure with king nodes only at the leafs. Look at the followegample of a
virtual architecture:

This virtual architecture can be found in the pbgbiarchitecture above, but there are more diffesefutions
and without knowing the constraints of the nodestha physical architecture the following solutioase
possible:

» V1=N1;V2=N2;,V3=N3
» V1=N4;V2=N5;V3=N2
» V1=N5;V2=N1,V3=N4
>

there are many solutions but the following solui@ne not possible:



» V1=N2;V2=N3;V3=N5

> .

The order of the nodes of the physical architectareot important to find a virtual architecturenl® the
structure to be found is important to exist in pigsical architecture.

The level of the root elements of the two architez$ have not to be the same. The level of theigdiys
architecture has to be higher or equal to the levehe virtual architecture. Remember the follogvivirtual
architecture can be found in the physical architecabove to:

Solutions are:

» V1=N2;V2=N3;V3=N5
» V1=N3;V2=N5;V3=N2
>

2.) The JavaSymphony Shell

JavaSymphony Shell is part of the JavaSymphonyesysdS Shell is a graphical user interface desigoed
support the creation of a physical architecturesistimng of connected JS Network Agents. This plalsic
architecture is used by JS Applications to createal architectures and run distributed programsh@m.

If a JS application demands a virtual architectitreyill be mapped to a physical architecture thafils the
needs of the application (see documentation faxawt agents for information how this is done).

A physical architecture consists of nodes (NetwAdents, NA’'s). Nodes can be grouped under a cluster
clusters can be grouped under a site and so orr¢wehesters and sites are normal nodes that additjohave a
cluster manager or a site manager. For being eitgansve decided to use level numbers instead ofesafor
the hierarchy, so a node has level one, a clustel kwo, a site level three and so on. The maxinewel is
nine.

The following diagram shows a node of level thrasi{e) with three nodes of level two (clusterisittalso have
some nodes of level one under them. Remember hibat @re still eight network agents in this sysfewery
higher level node has still the functionality ofi@mal node).

Starting the JS Shell

You can start the JS Shell by executing the bateh f

run_shell.bat

in the programs main directory. This will start tie GUI and enable you to create a physical achite. If
you have already created a physical architectudestared it in a file (see “Save Configuration"puycan use
the JS Shell program to generate this stored aathite without starting the GUI by appending filereaas a
program argument:

run_shell [filename]

This will generate the architecture stored in ties §howing all information and errors as consmlgput. The
program will stop after generation.



The Main Window

The main window is divided into two parts. On tight side there is a list of available NA’s thahdze added to
a physical architecture on the left side. A NA &fided by the computer name (or IP) on witch the NA
running and the port on which the NA is listenifigofmputer_name]:[port]). At start-up, the defaidt ktored in
a file (serverlist.ini) will be loaded and displayim the list window as well as the configuratiaared in the file

config.txt will be displayed as a tree in the Igfart. Of course you can load and store other bstd

configuration files (see “Load Configuration”, “LdaNA-List”).

The List

The list displays all NA's that are currently awadile (marked with a green tick) as well as someeroth
computers, where no NA is currently running ongpecified port (marked with a red cross). NA's tthe not
marked could not be reached yet, they will be nihikea few seconds. You can add NA'’s to the listhove
NA’s from the list and load and store lists of NASee “Load NA-List). You can add an NA to the pbgb
architecture on the left side by dragging and dirgt on the desired position in the architectines.

TheTree

The Tree window allows you to design a physicahiecture consisting of NA’s. You can drag and dio's
in the tree around as well as remove them frontrdee by dragging them to the list window. You césodoad
and store configurations to a file. If the designyour physical architecture is finished, you caeate the
physical architecture my selecting “Make Configioat from the menu. Each NA in the tree will be tacted
and the physical architecture will be created.

The tree in the picture above displays two indepanhdvirtual architectures, one with root NA
“agnes.par.univie.ac.at” and one with “daphne.pavia.ac.at”. The node named “Systemroots” is pugummy
tree node and not a real NA.

The first one is a NA of level three (agnes) caigjsof two NA's of level two (amanda, claire). TKiest one
(amanda) consists of two NA's of level one (bedbiggoke), the second consists of three NA’s (darleiody,
edwin).

The root of the second system is a NA of level fidaphne) consisting of one NA of level four (cybdnd
another one of level 2 (lisa), and so on.



The NA “sonja.par.univie.ac.at” is a backup managémarked with a small “B”), whereas
“silvia.par.univie.ac.at” is a normal NA.

If you want, you can call NA’s of level one “noddlA’s of level two “Cluster”, NA's of level threeSite” and
NA's of level four “Domains”, although you can cteaNA'’s up to level nine.

The Main Menu
The Main menu is divided into two parts, the fose is associated with the tree, the second orrethét list.

Load Configuration, Save Configuration, Save Configuration as

Load and store created configurations for physacalhitectures. At start-up, the config.txt configtion file will
automatically be loaded and displayed as a tree. & use a stored configuration file as a comnianed
argument when starting the JS Shell, and the Slikltreate the configuration immediately withodaring the
GUI. The configuration file is written in plain tg»so you can change it if you want, but theredsyntax check
when loading the file or creating a configuratiing the file as a command line argument.

Make Configuration

After you are finished designing a physical ardttitee, you have to create it using this commane. Shell will
contact every NA in the tree, setting it's parattijdren, backup parameters and the rate at whidiA @&hecks
it's children. If the configuration is successfygu will get a naotification, otherwise you get amog message
and an exception trace at the command window.

Load NA-List, Save NA-List, Save NA-List as

Enables you to load and store lists of NA’s. Of rseuyou can edit these lists, if you want to, lnetre is no
syntax check when loading a list. At start-up sdistaini will automatically be loaded and displalye

Popup-Menu Entriesfor the Tree

The popup-menu is accessible by right click somew/irethe tree window and consists of the same camds
as the first part of the main menu (see “The Maanh’)

Popup-Menu Entriesfor aNA in the Tree

Right click on a NA in the tree to get the menueThenu consists of the entries for the tree (sepup-Menu
Entries for the Tree”) plus the following ones:

Load Configuration, Save Configuration, Save Configuration as, M ake Configuration
See “The Main Menu”

Set Level

Use it to set the Level of a NA directly. A NA thaas children of level one has to have level highan one,
and so on, so the program will not allow you toisstievel to one. If you want to change the legehn NA to a
value less than it was, the program tries to lotivervalues of all children of this NA recursiveghecking if no
NA will get a level less than zero.

Set Rate

A dialog appears, where you can see and changatihat which a NA will check if it's children aedive. The
value is in milliseconds and will not be set befgoai create the configuration (see “Make Configora). The
default value is 10000.

Toggle Backup M anager

A backup manager is a NA, that checks at a givem (see “Set Backup Rate”) if its parent is stive, and if
not, will overtake its functionality. You can selN& to backup manager only if it has a parent. Al@aan only
have one backup manager, so if there already isibméll be changed. Backup managers are market wi



small “B” at the bottom of the NA icon. This setimill not be set before you create the configarat{see
“Make Configuration”).

Set Backup Rate

A dialog appears where you can see and changatieatwhich a NA, that is a backup manager, widak if
its parent is alive (see “Toggle Backup Managen” ifformation about backup managers). The valu@a is
milliseconds and will not be set before you crehte configuration (see “Make Configuration”). Thefault
value is 10000.

Show Info

Use this command, if you have already created aipalyarchitecture using “Make Configuration”, ahere is
an JS application running on your system. You gdt information about applications and Objects mgron
the NA. See “The Information Window / Migrating @b}s” for further information

Event Properties

Allows you to change some event mechanism optibtiseaevent agent (see “Documentation for Objeatritg
System”) running on the NA. A window will pop upasking all available options and their current sefsi. Use
the “Set’-button to change the settings immediatdig NA doesn’t necessarily have to be part ohgsjeal

Threadpoolsize (PubOA)

A dialog appears, where you can see and changéreesd pool size of the public object agent (Pub@#ining
on this NA. (see “Documentation for Object Agensfgyn”) The settings will take place immediatelye tHA
doesn’'t necessarily have to be part of a physicdiigecture to do this.

Popup-Menu Entriesfor the List

The popup-menu is accessible by right click somew/lie the list window and consists of the same cammhs
as the second part of the main menu (see “The Maimu) except for the following two:

Remove All
Removes all NA's in the list

Add NA

Opens a dialog allowing you to enter a new NA for list. You have to enter the name of the computesre
the NA is running and the port at which the NAigdning. Alternatively you can enter the IP-addresthe
computer instead of a name, although it is notmanended to do this (there could be problems withgua NA
twice, once with a name and once with an IP).

Popup-Menu Entriesfor a NA in the List

Right click on a NA in the list to get the menu.eTimenu consists of the entries for the list (se&ptp-Menu
Entries for the List”) plus the following ones:

Get current Configuration

If the NA is part of a physical architecture thatcurrently active, the architecture will be diggld as a tree in
the left part of the main window.

Ping
The program tries to connect to the NA. If sucads#f will be marked with a green tick, else walred cross.
Each entry in the list already has an own threatlgings the NA every 30 seconds.

Show Info
See “Show Info” under “Popup-Menu Entries for a MAhe Tree”.

Event Properties
See “Event Properties” under “Popup-Menu EntriesafblA in the Tree”.



Threadpoolsize (PubOA)
See “Threadpoolsize (PubOA)” under “Popup-Menu iéstfor a NA in the Tree”.

Remove
Removes the NA from the list.

The Information Window

You can get Information about applications and ctgjeesiding on a NA by selecting “Show Info” frcime
NA-popup menu. A window will appear, displaying anfnation about the application and objects resiaing
this NA. The following is an example window, hovetimformation could look like.

M Info for mw2: 6666 E@gl

Mo Information far local applications

rermote Application...mw2@a6 7 8@ 01 9166426392
number of ohjects: 2
1. 10 2, java.util Vectar, multi-threaded
2,10 3, java.utilVector, multi-threaded

rermote Application..mw2@5678@1 019166518326
numhber of ohjects: 2
1.10: 2, java.util Vector, multi-threaded
2,10 3, java.util Vectar, multi-threaded

-

4] [+

This window displays information for an NA “mw2:666 There is no local application running on thig,Nout
there are two remote applications that are usiiggNi, having each two objects residing on it. Eapplication
is unique in the system using an identifier consisbf the computer name and the port of the NA nehtbe
application is running, and a unique number withie NA.

Migrating Objects

You can migrate objects from one NA to another Niéhim the same application by dragging and dropping
them from one NA information window to another dnemouse (point on the text line for the objectitothis).
You can drop the object anywhere in the destinatiordow, if the same application is running on thi, to
object will be migrated.

Changing Threat Pool Size of the AppOA

You can view and change the thread pool size ofApplication Object Agent (AppOA) in the informatio
window by right-clicking on the local applicatioext line (if there is a local application). Thetsegs will take
place immediately. (see “Documentation for ObjegeAt System” for information about thread pools)



How to create a new physical architecture

The following guide tells you how to design andateea physical architecture using the JS Shell.

1) If there is already a tree on the left side ofriren window, remove all NA's from the tree by dragy
and dropping them into the list on the right sidi¢he main window. (you can not remove the rootenod
called “Systemroots”, because it is not a NA).

2) Add all NA's that you want to use in your physieathitecture (see “Add NA”) to the list.

3) Create your physical architecture by dragging N#tm the list to left side of the main window,
creating a tree representing your architecture. 3tmauld only use NA'’s that are marked with a green
tick, because an NA could be contacted there. Yamuatso drag and drop nodes around within the tree.

4) You can set the level of some nodes explicitlyoifi want to, using the “Set Level”.

5) For each node in the tree that has children, yauldhdefine one of them as a backup manager (see
“Toggle Backup Manager”). For backup managers yau $et a backup rate different from the default
value, if you want to (see “Set Backup Rate”).

6) You can change the rate at which a NA checks ildreim to a value different from the default valife,
you want to (see “Set Rate”).

7) If the design fulfils your expectations, you careate the physical architecture by using “Make
Configuration”. If this was successful, the arcbitee has been created, and you can use it for you
JavaSymphony applications

8) If you want, you can change some event propertidstlae thread pool size of some NA’s. You can do
this at any time (See “Event Properties” and “THpmolsize”).

9) As soon as some applications are running on yoysipal architectures, you can watch them and
migrate objects between NA'’s by using “Show Info”.

10) If you plan to re-use your architecture, you shaitte it to a file (“Save Configuration”)

3.) The Object Agent System: How to write an application for JavaSymphony

JavaSymphony Registry

It is necessary that you register your applicatednthe JavaSymphony Runtime System (JRS). With the
following statement you can register your applizatat the local PubOA (or the PubOA specified in
the jsapp.ini).

JSRegistry reg = new JSRegistry()

It's necessary that this statement is the firsesgto JavaSymphony in your application. And i&syymportant
that you do this only once at the beginning ofrife@n program.
If your application has finished, you should unstgi to clean up memory and resources.

reg.unregister();

Managing Virtual Architectures

Every component in a Virtual Architecture is reeted as an instance of the cl§(gs. A Virtual Architecure is
a tree built of instances of VA. Each VA has a defi level, that is the level in the tree. A VA widvel 1 is
also called a node. It is connected to a NetworkAgé the Physical Architecture.

// creates a node; the JRS will look after an available NetworkAgent
VA vl = new VA (1);

// creates a VA of level 2 with 5 nodes, i.e. a tree with a root and
// 5 leaves
VA v2 = new VA(2,5);



// creates a VA of level 3 with three VAs of Tevel 2, the first with
// 1 node, the second with 2 nodes, and the third with 1 node
VA v3 = new VA(3,new int[] {1,2,1});

// creates a VA of level 4 with 2 VAs of Tevel 3, {1,2} and {2,2}
VA v4 = new VA(4,new int[][] {{1,2}{2,2}});

// creates a VA of level 5 with 2 vAs of level 4, {{2,3},{1},{7,6,1}}
// and {{1,3,5}{6,4}}
VA v5 = new VA(5,new int[][1[] {{{2,3},{1},{7,6,1}},{{1,3,53{6,4}}});

You can also create Virtual Architectures by cregtiempty” VAs and adding one to another. You caly@add
a VA to another VA if the level of child is the lelof the parent minus one.

VA V3
VA V2
VA vl
// ok
v3.addvA(v2);
v2.addvA(vl);

new VA(3); // VA of level 3
new VA(2);
new VA(1);

// not ok
v3.addvA(vl);
vl.addvA(v2);

When you create a Virtual Architecture, you caroapecify a set of constraints that the nodes haveeet.
With the following piece of code you create a ndlat is connected to a Network Agent that's runnimga
computer with idle time > 80% (if such a Networkekyg is available).

jsConstraints constr = new JSConstraints(Q);
constr.setConstraints(JsConstraints.C_CPU_IDLE, “>”, “80");
VA node = new VA(1l, constr) ;

You can also pass a JSConstraints object to the smmplex constructors. The following piece of codeates
a Virtual Architecture where all nodes meet theegiconstraints.

VA v = new VA(4,{{1,2}{2,2}}, constr);

To access to the components of a Virtual Architextyou can use the following statements:



va.getVvVA(1l) // returns the first child of va

va.getVA(1l) .getVA(3) .getVvA(2) // returns the second child of the
third child of the first child of va

va.getVA(new int[] {1,3,2}); // equal to the example above

To get the number of VAs of a specified level afietual architecture, use the nrvVA-method:

int x = va.nrvVA(2); // returns the number of VAs of level to of the
virtual Architecture va

It's also possible to get an enumeration of all \GAsa specified level.

VAEnuUm enum = va.enumerateVA(2);
while (enum.hasMorevA(Q)) {
VA v = enum.nextVA(); // get the next VA of the enumeration
int X = enum.getoriginalsize(); // get the original number of
elements of the enumeration
(the same Tike va.nrvAa(2)
enum.getRemainingSize(); // get the remaining number

int y
of VAs of the enumeration

// do what you want

Important: The methods nrVA and enumerateVA onlykaop down, so you can only use levels equal welo
to the level of the VA object you use.

To get the level of a VA, you can use this method:
int level = va.getLevel();
If you need the parent of a VA object, use theofelhg statement:
VA parentVA = childvA.getPred(int Tevel);
This will return the parent VA with the specifieglvel (or null, if it doesn't exist or va.getLevelF level).

Reading or manipulating Virtual Architectures iggrttially unsafe, because another thread could poéate the
Virtual Architecture, too. So if you want exclusieecess to a Virtual Architecure, you can lockTiis also
only works top down.

va.lock(); // Tocks the virtual Architecture
// do something
va.unlock(); // unlocks it

It is very important to unlock the Virtual Architee after you've finished you work. | would recommdeto use
the locking mechanism this way:

va.lock(Q);
try {
// do something
} finally {
) va.unlock();

You can check, if a Virtual Architecture meetsdtmstraints (or a set of constraints you specify):

boolean ok = va.constrHold() // true if all nodes 1in the virtual
Architecture meet their constraints
(if specified)
boolean ok = va.constrHold(constr); // true if all nodes in the
Vvirtual Architecture meet the
given constraints

It's also possible to get the values for a cougleystem parameters of a VA. If the VA is a node actual
value is returned, otherwise the average valudlafagles in the VA is returned (the possible paremseare
specified as constants in the JSConstraints class.



public String getSysParamAsString(int param) // can only be

/ used for nodes
public int getSysParamAsInt(int param)
public float getSysParamAsFloat(int param)

To free a VA, use the following methods:

va.free(); // frees this VA and all children
va.free(2); // frees child with index 2
va.free(new int {1,3,2}); // short for
// va.getVA(1l) .getVA(3) .getVvA(2).free()

Loading the codebase

Before you can create objects on you nodes ank@wtethods, you have to transfer the class you.rided is
done using the JSCodebase class.

JSCodebase cb = new JSCodebase();

cb.add("./classes/TestClass.class”); // add a class

cb.add("c:\\temp\\js\\examples.jar"); // add a package

cb.Toad(va); // transfer to all nodes of the virtual Architecture va

JscCodebase.free(va); // deletes ALL codebases from the Vvirtual
Architecture va

cb.destroy(); // deletes locally created temporary files

Create JSObjects

Now you can start creating your objects on the sade/our virtual architecture.

There are two kinds of objects in JavaSymphonyglsithreaded and multi-threaded obejcts. Singleattied
objects have their own thread on their node, nmhittaded objects get a thread from a pool whertiesrhave
to invoke a method. By using single-threaded objegbu prevent them from concurrent access, becallise
method invocations are processed sequentially.ifhuitaded objects can be used concurrently, becawsry
method invocation just gets a thread from the pBel.careful when you use single-threaded objectsalise
some operating systems limit the number of threddscreate an object on a node, you can use orbeof
following constructors.

// create a new object; the JRS will search all virtual
// Architectures for the best node available (the JRS 1is not very
// smart, it just takes the node with the maximum idle time
public Jsobject([boolean singleThreaded],

String className,

[Object[] conArgs])

// create a new object in the given VA if it meets the given
// constraints (if this is no node, the JRS looks for the best node
// in the VA that meets the given constraints)
public Jsobject([boolean singleThreaded],
String className,
[Object[] conArgs],
VA va,
[JsConstraints constr])

// create an object; the JRS will search all virtual Architectures
// for a node that meets the given constraints
public Jsobject([booTlean singleThreaded],

String className,

[Object[] conArgs],

jJsConstraints constr)

The parameters mean:
boolean singleThreaded — true for single-, fatsenfulti-threaded objects
String classsName — class of the object you waotdate



VA node — VA where the object should be created
JSConstraints constr — create the object on a wiitléhe given constraints
Obiject[] conArgs — the parameters for the construaf the object

[boolean singleThreaded] means that this paraneigptional; if not specified, a multi-threaded eddj will be
created. [Object[] conArgs] is also optional; iftrepecified, the no-arg constructor will be usek&Qonstraints
constr] is optional, if not specified, no consttaiare used.

If you let the JRS search a suitable node, be attatethe JRS won't return nodes that are locke@uyther
thread.

Once you've created an object, you can changgpts (single- or multi-threaded) with the followistatements:

JSobject obj = new JSObject(.);
obj.singleThreaded(); // make object single-threaded
obj.multiThreaded(); // make object multi-threaded

There is one more possibility to create a JSObject.

JSObject obj = JSObject.convertTolSObject(Object o,
[boolean singleThreaded)

This creates a JSObject that points to the givéecbb

Invoking methods

After you've created your objects, you can invoketimods on them. There are three possibilities fethiod
invocation in JavaSymphony, synchron, asynchrod,ae-sided.

// synchron

public Object sinvoke(String methodName,
Object[] params,
[Class[] paramTypes]);

// asynchron

public ResultHandle ainvoke(String methodName,
Object[] params,
[Cclass[] paramTypes]);

// one-sided

public void sinvoke(String methodName,
Ob%ect[] params,
[class[] paramTypes]);

The parameters mean:
String methodName — the name of the method thatldibe invoked
Object[] params — the parameters for the method
Class[] paramTypes — the types of the parametteissgrgument is optional)

The methods are invoked using the reflection meshamf Java. Because of this it's possible thae Java
Virtual Machine will find more than one method the given parameters. The JRS will invoke a methg if
it finds exactly one method (by using reflectiohatt matches the desired method signature (you ebnthe
JRS by specifying the types of the parametersarCiass array paramTypes), otherwise an exceggitwown.

Synchronous method invocation behaves like normehod invocation in Java. The thread is blockedl thme
method has finished. You have to cast the returabjgct to the Class you expect.

Asynchronous method invocation doesn’t block theent thread, but returns a handle. You can ask#melle
if the result it has already received the res@ilyolu want to get the result from the handle, theent thread is
blocked until the result has received.



JSobject obj = new JSObject(.);

ResultHandle handle = obj.ainvoke(.);

boolean finished = handle.isReady(); // true if the handle has
already received the result

Object result = handle.getResult(); // returns the result of the
methods; blocks the current
thread until the handle has
received the result

One-sided method invocation behaves like the aspnolus one but doesn't return a result.

If you invoke a method on an object that is on@lamode, i.e. on the same computer than the npgdhcation,
for reasons of performance the method will be irebln the same JVM as the application.

If you want a local node, you get get it with atistanethod of the class VA. The JRS will search\&ftual
Architectures for a local node, if it doesn’t finde, null will be returned (there will not be credita new node).

VA Tocal = VA.getLocalNode();

You can pass JSObjects and VAs as parameters tmchetvocations (and also when creating JSObje¥ts).
can do the same with Virtual Architectures and J8€ib in your methods of the remote objects aur ynain
application

Migrating objects
It's possible to transfer an object from one nawlanother by using the migrate-methods of the J&iojass.

// migrate the object to a node determined by the JRS (if specified,
// depending on the given constraints
// if transfercodebase is not specified or specified and true, the
// codebase of the source node will be transferred to the
// target node
public boolean migrate([JSConstraints constr],

[boolean transfercCodebase)

// same as_above, but loads the given codebase to the target node
public boolean migrate([JSConstraints constr], JSCodebase cb)

// migrates the object to the given VA. If this is not a node,
// the IRS will Took for the best node in the VA. It will also
// Tload the codebase of the source node to the target node
public boolean migrate(VvA va)

// same as above ; if constraints are specified, the JRS will look
// for a VA that meets the given constraints; if a JSCodebase is
// specified, it will be Toaded to the target node
public boolean migrate(VvA va,

[JsConstraints constr], [JSCodebase cb])

// migrate the object to a node in the VA determined by the JRS

// (if specified, depending on the given constraints

// if transfercodebase is not specified or specified and true, the
// codebase of the source node will be transferred to the

// target node

public boolean migrate(VvA va,

[JsConstraints constr],
boolean transfercCodebase)

The default for transferCodebase is always trupdife JSCodebase is specified).

If you let the JRS search a suitable node, be attatethe JRS won't return nodes that are lockeauyther
thread.



Persistent objects

JavaSymphony provides facilities to make objectssiptent by saving and loading them from/to externa
storage, An object can only be stored when norits ahethods are currently executed (which is chedkethe
JRS). The class js.0a.JSObject provides the fotigwmethods:

// store the object under a unique filename created by the JIRS
// the filename is returned from the method
public String store()

// store the object under the specified filename
public void store(String fname);

// load the object and transfer it to the local node
public static JSobject load(String filename, boolean singleThreaded)

// load the object and transfer it to the specified node
public static JSsobject load(String filename, VA va,
boolean singleThreaded)

JavaSymphony events

JavaSymphony provides a mechansim to send everdssaa virttual architecture and physical architectof
JavaSymphony applications.

To use the event mechanism, you always need twe: @ar event consumer and an event producer.

An event consumer can register for specific evants can specifiy teh sources of the events. It spezifies a
JavaSymphony object and a method that will be dabienotify about events.

An event producer can produce specific events andestrict the receivers of the event.

Creating an event producer is quite easy, youhjage to create an instance of the class JSEvent€end

public JSEventProducer(Object source, int eventType)
public JSEventProducer(Object source, int eventType, int destType)

public JSEventProducer(Object source, int eventType, int destType,
Object[] destEntity)

public JSEventProducer(Object source, int eventType, int destType,
Object destEntity)

The parameters have the following meanings:
Object source — this is the source of event. Yanuwse an instance of JSObject or of VA.
If you pamsinstance of another object it will be convetted JSObject using
JSObjeatheertToJSObject.
IMPORTAN@on't use any other object of the JavaSymphonyl&BIISRegistry,
AppOA, elthis can lead to unexpected and unpredictableviairaof the JRS and
your applion.
int eventType — the type of the event (explairsdr)
int destType — type of the objects that may rexéie event (explained later)
Obiject[] destEntitiy — list of objects that mayeéve the event, corresponding to destType
explained later)
Object destEntitiy — object that may receive theng, corresponding to destType
explained later)

Default values for parameters that must not beipeare (the meaning of the constants is expthiager):
destType: C_ALL _EVENTS
destEntity: null (must not be specified for C_AIEVENTS)

To produce an event, you just invoke one of thesghads of JSEventProducer:



public void produceEvent()
public void produceEvent(Object[] args)
public void produceEvent(Object args)

Object[] args - arguments for the method that will be called to
handle the event
Object arg - argument for the method that will be called to handle

the event

Example:

JSobject obj = new JSObject(“TestClass”); _
JSEventProducer prod = new JSEventProducer(obj, C_USER_TYPE);

pod.produceEvent();

Creating an event consumer is very similar to tfeation of an event producer. Just create an iostah the
class JSEventConsumer:

public JSEventConsumer(Object destination, int_eventType,
int sourceType, Object[] sourceEntity,
String methodName)

public JSEventConsumer(Object destination, int eventType,
int sourceType, Object sourceEntity,
String methodName)

public JSEventConsumer(Object destination, int eventType,
int sourceType, String methodName)

public JSEventConsumer(Object destination, int eventType,
String methodName)

Object destination — destination of the event,the object that will be notified when an everstth
iwiaés the conditions occured. You can use an instahdSObject. If you pass
iastance of another object it will be converte@tdSObject using
Jgé€xt.convertToJSObject.

IMRTANT: don’t use any other object of the JavaSyomhAPI like
Jafstry, AppOA, etc. This can lead to unexpected ampredictable behaviour
tbe JRS and your application.

int eventType — the type of the event (explaingerjaA consumer will only be notified if an hdeet

same evemd as the consumer

int sourceType — type of the objects that carhesburce of an event for the consumer

(explainader).

Object[] sourceEntitiy — list of objects that miag the source of anevent, corresponding to soup=eTy
(explained later)

Object sourceEntitiy — object that may be the sewf an event, corresponding to sourceType

explained later)

String methodName — name of the method that wiltalled if a matching event occurs. Be sure
that the destination object provides this methaith Wie expected signature

Default values for parameters that must not beipeare (the meaning of the constants is expthiager):
sourceType: C_ALL_EVENTS
sourceEntity: null (must not be specified for C LAIEVENTS)

To register a consumer, just call teh following neet of JSEventConsumer:
public void register()

If you are not more interested in an event, youwaegister your consumer:

public void unregister()



Example:

JSobject obj = new JSObject(“TestClass”);

JSEventConsumer cons = new JSEventConsumer(obj, C_ALL_EVENTS,
“handleEvent”);

cons.register(Q);

In this example, the class TestClass must spegifiyethod “handleEvent”, because this will be callden an
event occurs.

There is a number of constants defined in JSCctssthat can be used for eventType. You can onlythesdirst
one for your event producer, events with the ofvent types are produced by the JRS.

e C_USER_TYPE - your producers and the correspondiogsumers should use C_USER_TYPE+1,
C_USER_TYPE+2, C_USER_TYPE+3, etc.

The following eventTypes you can only use for yoonsumers. They are produced by the JRS and can be
enabled/disabled with the JavaSymphony Shell. Theeealso specific parameters that will be paseethe
specified method of the consumer’s destinationabje

« C_SYSTEM_EVENT - system event (explained laterjapeeter: VA source, Integer constrCondition

» C_APP_REGISTERED - produced when an applicatioredgstered; parameter: String appld (id of the
application)

e C_APP_UNREGISTERED - produced when an exceptiamiggistered; parameter: String appld (id of
the application)

e C_NEW_VA_AVAILABLE - produced when a new level-1-Vi& available for the application; parameter:
VA (the new VA)

e C_VA UNAVAILABLE - produced when a new VA becomesavailable for the application; parameter:
VA

* C_VA LOCKED - produced when a VA becomes lockedapeeter: VA

* C_VA _UNLOCKED - produced when a VA becomes unlockmtameter: VA

* C_OBJECT_LOCKED - produced when a JSObject bectoeked; parameter: JSObject

* C_OBJECT_UNLOCKED - produced when a JSObject besdowked; parameter: JSObject

e C_OBJECT_MIGRATED - produced when a JSObject haen bmigrated; parameters: JSObject, VA
source, VA destination

e C_EVENT _REGISTERED - produced when an EventConsunmsr registered: parameter:
JSEventConsumer

e C_EVENT_UNREGISTERED - produced when an EventComsuns unregistered: parameter:
JSEventConsumer

* C_VA_USED - produced when a level-1-VA is attacteedn application; parameters: VA, String appld

* C_VA_RELEASED - produced when a level-1-VA is raled from an application; parameters: VA, String
appld

» C_NEW_OBJECT - produced when a new JSObject igerteparamater: JSObject, VA location

C_OBJECT_RELEASED - produced when a new JSObjextmted; paramater: JSObject, VA location

The possible values for sourceType and destTypealae defined in JSConstants (it's also explaindiickv
values have to be used for destEntitiy and sourti@gn

for JSEventConsumer:

» C_JSOBJECT_EVENT - accepted events will be prodocgy by the specific JSObject (sourceEntitiy has
to be an instance of JSObject)

» C_VA_EVENT - accepted events will be produced doyythe specific VA (sourceEntitiy has to be an
instance of VA)

e C_LIST_JSOBJECT_EVENT — accepted events will balpced only by a list of JSObjects (sourceEntitiy
has to be an array of JSObjects)

e C_LIST_VA EVENT - accepted events will be producedly by a list of Vas (sourceEntitiy has to be an
array of Vas)

e C_ONLY_APP — accepted events will be produced dmyythe objects within the same application

(sourceEntitiy can be null or omitted)

C_ALL_EVENTS - accepted events will be producedahy party (sourceEntitiy can be null or omitted)



for JSEventProducer:

e C_JSOBJECT_EVENT - produced events will be sent tinthe specific JSObject (destEntity das to be an
instance of JSObject)

e C_VA EVENT - produced events will be sent only lte specific VA (destEntity das to be an instance of
VA)

e C_LIST_JSOBJECT_EVENT — produced events will bet ggty to a list of JISObjects (destEntitiy has to
be an array of JSObjects)

» C_LIST_VA EVENT - produced events will be sent otdya list of VAs (destEntitiy has to be an arrdy o
VAS)

* C_ONLY_APP — produced events will only be sentt® objects within the same application

C_ALL_EVENTS - produced events will be sent to payty

System events are a special type of events. Tregemerated in a specific interval by the Networswtgand
can be consumed using the JSSystemEventConsunssr tlas very similar to JSEventConsumer, bu thsre
only one constructor.

public JSSystemEventConsumer(Object destination,
int sourceType,
String methodName,
JsConstraints constr,
int constrcondition)

The parameters have the same meaning as for JEreutmer. You have to specifiy a condition that b
evaluated by comparing the specified constraintthéocurrent (and previous) system properties. @fniis
condition evaluates to true, the event will bvesieed.
These are the two additional parameters:
JSConstraints constr — constraints that will b@gared to the system properties when the event is
Produced
int constrCondition — condition that has to be toateceive the system event

In JSConstants are three defined values for coostiifion:

e JS_CONSTRAINTS_CHANGE - event will be received omifien the boolen value of constrHold is
changed

e JS_CONSTRAINTS_HOLD - event will be received onlyam the boolean value of constrHold is changed
to true

» JS_CONSTRAINTS_NOT_HOLD - event will be receivedyowhen the boolean value of constrHold is
changed to false

ini-files
Configuration of the application: resources/jsapielative to the directory where the applicatisistarted)

# host where the registry will look after a PubOA
host = localhost

# port on which this PubOA is registered
rmi_port = 5678

# number of local JobHandler (Threads that protlessnethod
invocation for multireaded objects)
number_of _job_handler = 3

# debug = 0: no debug messages
debug =1



\nm»?

< TarjomeFa.Com

)3 PDF b b oS wilos b amp el OKY) odd aary clie (o 51 cdlin o)
3 sleafs gy 5 SEL dlge JlE s 5l 4B S )15 Oy e | e
s dglé oslatul 5 Ve lu

A% dos i U lEo Cauyl ¥

oSl 03 dax i S lleo Cu] &

ISI sulSil S ¥lo p yivuss )

@)l:-)v\;‘.xc C)‘:*JC&))‘ ol %j&ym q’j.\g,\:-ta-f ¢ b%jc_‘,‘g’b


http://tarjomefa.com/
http://tarjomefa.com/%D8%AF%D8%A7%D9%86%D9%84%D9%88%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87+isi+%D8%A8%D8%A7+%D8%AA%D8%B1%D8%AC%D9%85%D9%87+%D8%B1%D8%A7%DB%8C%DA%AF%D8%A7%D9%86
http://tarjomefa.com/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88-%D8%A8%D9%87-%D8%B1%D9%88%D8%B4-%D8%AA%D8%B1%D8%AC%D9%85%D9%87-%D9%81%D8%A7
http://isidl.com/

