


Prenled

 Remote Method Invocation
e pouzivani vzdalenych objektu

— objekty v jiné VM (na stejném pocitacCi i pres sit)
* jako by to byly lokalni objekty (temer)

— pouze volani trvaji dele

e Java.rmi modul



Vzdalene volanl obezcns

Klient vzdaleny objekt
vo.ritoda(); . f, metoda() { ...}
tub skeleto
metoda() { ... } metoda() {...}

7 WWWWWWW

\\
\

RMI /
W////////////////////////////
transportni vrstva (TCP/IP)

////////////////////////////////////////////////////////////////

N\
A\



o

Priklad: intertace

1. interface pro vzdaleny objekt
- musi dedit od java.rmi.Remote
- java.rmi.RemoteException u kazdé metody

import java.rml.Remote;
import java.rml.RemoteException;

public interface Hello extends Remote {
String sayHello () throws RemoteException;

}



Priclacd: Implementiace
2. implementace interfacu

public class HelloImpl extends UnicastRemoteObject
implements Hello ({

public HelloImpl () throws RemoteException {}

public String sayHello () throws RemoteException/{
return "Hello, world!";

}
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Priglac: vytvorenl onjexil

3. vytvorit objekt
4. zaregistrovat objekt

public class HelloImpl implements Hello
extends UnicastRemoteObject {

public static volid main(String args|[]) {
try {
HelloImpl obj] = new HelloImpl ()
Naming.rebind ("Hello", obj);
} catch (Exception e) {

}
}



Priglacl: klisnt

public class HelloClient {

public static volid main(String[] args) {
try {
Hello robj = (Hello) Naming.lookup("Hello");

String mesg = robj.sayHello();
System.out.println (mesqg) ;
} catch (Exception e) {

}
}
}

5. ziskani reference na vzdaleny objekt
6. pouzivani objektu



Priklac: xompllace 21 spusianl

/. kompilace
- zcela normalné
8. spusteni
a) rmireqistry
b) java -Djava.rmi.server.codebase=file:/..../ Hellolmpl
* codebase ~ cesta ke class souborim
c) java HelloClient



Priclacd: Implementiace onjaKill

e jiny zpusob implementace objektu
- kdyz nelze dédit od UnicastRemoteObject

public class HelloImpl implements Hello

public static void main(String args[]) {

try
HelloImpl obj = new HelloImpl (),
Hello robj = (Hello)

UnicastRemoteObject.exportObject (obj, 0);
Naming.rebind ("Hello", robj);
} catch (Exception e) {

}
}
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SIULY 2 sKeletony

e generuji se automaticky
« JDK1.4

— automaticky jen skeletony
- stuby nutno vygenerovat rucne
- rmic prekladac
* pusti se po javac na implementace Remote objektu
— pfi spusteni servru se musi nastavit codebase
* -Djava.rmi.server.codebase=......
* codebase odkazuje, kde jsou stuby
* klient si je sam podle codebase stahne
» codebase je typicky file:, ftp://, http://
* musi koncCit /
— musi se nastavit security policy
* -Djava.security.policy=....
— musi byt nastaveny security manager
» System.setSecurityManager(new SecurityManager());
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SIULY 2 sKeletony

 JDK 1.4 (pokrac.)
- rmiregistry nesmi mit nastavenou CLASSPATH, ve
ktere jsou tridy, které se maji stahovat
« JDK 1.5
— pokud jsou stuby k dispozici => negeneruji se
- vzdy generovat stuby

 property java.rmi.server.ignoreStubClasses nastavit na
true

« JDK 1.1
— negeneruji se ani skeletony
— rmic vygeneruje oboje



~—2 |

STUDY @ sxkeletony 2 codeoase

« POZOR
- od JDK 7 Update 21 zmena chovani
— property java.rmi. server.useCodebaseOnly
implicitne nastavena na true
* drive byla na false
— pri nastaveni na true je automaticke stahovani kodu

povoleno pouze z lokalné nastavené codebase
* tj. codebase se musi nastavit | pro rmiregistry
nebo ji nastavit useCodebaseOnly na false
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tahovani kodu

-«

1. registrace remote objektu

RM] 2. lookup _ RMI
klient registry
3. reference
na remote objekt
. pozadavek
a stub
5. stub http
server

host

RMI
server

java.rmi.server.codebase
=http://host/path/



Distributed Object Model

e v cem se nelisi od normalniho Java Object Modelu
- reference na remote objekty |ze predavat jako
parametry metod
— remote objekty Ize pretypovat na remote interface
- |ze pouzivat instanceof na testovani remote interfacu
* v.cem se lisi
- klient vzdy pracuje s remote objektem pres remote
interface
* {j. nelze pfimo pfistupovat k atributum
- ne remote parametry se predavaji hodnotou
- nékteré metody z java.lang.Object jsou predefinovany
* hashCode, equals
- metody vyhazuji RemoteException



Hierarchie tricl




ViaKna

* neni zadna garance, jak se jednotliva volani na

remote objektu asociuji s vlakny
* vzdalena volani na stejném remote objektu se mohou

vykonavat paralelne



MNarning

e ziskani inicialni reference na vzdaleny objekt
* jednoducha adresarova sluzba
- reference na objekty registrovany s retezci
* implementace — rmiregistry
- reference v registry je bud’
* do jeji explicitni odstranéni nebo
* do ukonceni rmiregistry
- reference na objekt muze byt registry i kdyz uz objekt
nebezi
dostupna také pres RMI
* jak ziskat referenci na rmiregistry?
- (problém vejce-slepice)
- reference na rmiregistry se vytvori z adresy pocitace
a Cisla portu, kde rmiregistry bezi



MNarning

* |ze pouzivat najednou nekolik rmiregistry
- na ruznych poditacich
— na ruznych portech
* do rmiregistry mohou registrovat pouze procesy,
které bezi na stejnem pocitaci
— Cist z registry I1ze odkudkoliv
- jak obejit?

* vytvorit remote objekt, ktery pobezi na stejném pocitacCi
jako rmiregistry a bude registrovat objekty bezici jinde



reniregistry

* program rmiregistry
— jeden parametr — port
* implicitne 1099
- typicke pouziti
* unix
- rmiregistry &
* Win
— start rmireqistry



MNarning: oristup

* java.rmi.Naming

* pouze staticke metody
- bind, rebind, unbind
- lookup
- list

e prvni parametr je typu String — urCuje jméno objektu,
pripadne i registry
- //host:port/jmeno

* host a port nejsou povinné
* implicitneé localhost a 1099



Narning: oristuo

* balik java.rmi.registry
- trida LocateRegistry
 ziskani reference na registry
 vytvoreni registry
- interface Registry
» stejné metody jako na tridé Naming
— prvni parametr urCuje pouze jmeno objektu

* JNDI — Java Naming and Directory Interface
- jednotny pristup k rGznym adresarovym sluzbam
— podporuje i trading (zluté stranky)
— java.namig module
* javax.naming package



* |ze urcCit, jake sokety se budou pouzivat pro RMI

 vytvorit vlastni socket factory
— client socket factory
* implementuje RMIClientSocketFactory a Serializable
— server socket factory
* implementuje RMIServerSocketFactory
e pri vytvareni remote objektu urCit socket factory
 typicke pouziti — sifrovani
— javax.rmi.SSL

 SSLRMIServerSocketFactory
* SSLRMIClientSocketFactory



D N
Aktivace

* aktivace objektu, az kdyz jsou potreba
* rmid

— activation daemon

- "databaze" aktivacnich zaznamu

* objekty
- dedit od tridy java.rmi.activation.Activatable
* nebo pomoci ni exportovat objekt
— navic — zaregistrovat aktivacni zaznam do rmid
* priregistraci aktivacniho zaznamu nutno explicitne
specifikovat opravneni (permissions)
— AllPermissions nestaci



/7 T\ 7 rar
Aktivace

public interface MyRemoteInterface extends Remote {

}

public class MyRemoteImpl extends Activatable
implements MyRemoteInterface ({
public MyRemoteImpl (ActivationID id, MarshaledObject m)
throws RemoteException {
super (1d, O);

}

nebo

public class MyRemoteImpl implements MyRemoteInterface {
public MyRemoteImpl (ActivationID 1d, MarshaledObject m)
throws RemoteException {
Activatable.exportObject (this, 1id, 0);

}



/7 T\ 7 rar
Aktivace

* registrace
- vytvorit registracni zaznam

e public ActivationDesc (ActivationGroupID grouplD,
String className, String location,
MarshalledObject data)

- registrovat
e static Remote Activatable.register (ActivationDesc
desc)

— vrati stub
- registrovat stub v rmiregistry
* béznym zpusobem



Distriouovany garozage collecior

garbage collector v distribuovanem prostredi
pocitani referenci

"leases"

objekt muze byt odstranén, pokud na n€j neni zadna
reference nebo vyprsel "lease" a nebyl prodlouzen
 VMID - identifikator VM

- jednoznacny (unique)

— obsahuje ho "lease”



PM-I1OP

e transportni protokol — JRMP
- Java Remote Message Protocol

* |ze pouzit IIOP
— interoperabilita s CORBou
« CORBA client — RMI server
* pouziti
- balik javax.rmi (modul java.corba)
- implementaci objektu dedit od PortableRemoteObject
* ne od UnicastRemoteObject
— pouzivat rmic s parametrem -iiop
- pouzivat CORBA naming
* javax.naming.... (JNDI)
* misto rmiregistry pouzivat orbd







gRPC

e https://grpc.io/
* multiplatformni

- Java, Python, C#, C++,...
* interfacy ~ protocol buffers

service Greeter {
rpc SayHello (HelloRequest) returns (HelloReply) {}
}

message HelloRequest {
string name = 1;

}
message HelloReply {

string message = 1;

}
e protokol — HTTP + WebSockets









Prenled

e puvodné v Javé — ,sandbox” model
* postupne pridavany dalsi sluzby

- dale — omezeni/povoleni pfistupu ke ,,zdrojum®
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Securlty Manager

* java.lang.SecurityManager
- pred pristupem ke ,zdroji* se zkontroluje, zda je
dostateCné opravneni
— Implicitné neni nainstalovan
 pro aplikace spoustéené ,normalné®
- pro spoustene pres JNLP je implicitné nainstalovan
* opravneni — java.security.Permission
- behem nacitani tridy, classloader priradi tridam
opravneni
* java.security.Policy
— sada opravneni
- ve VM jen jedna
- typicky se nastavuje pres textovy soubor
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Securlty Manager

* nastaveni SM
- bud’ v kodu
* System.setSecurityManager(sm)
- nebo z prikazove radky
* -Djava.security.manager
- nastavi implicitni sm
 -Djava.security.manager=org.foo.SM
* implicitni SM
- implementovan pres java.security.AccessControler
— pri pristupu ke ,.zdroji” testuje vSechny ,elementy” v
posloupnosti volani
* |ze si naimplementovat vilastni



Policy

* nastaveni Policy
-Djava.security.policy=file.policy

e format

grant [SignedBy "signer_names"] [, CodeBase "URL"]
[, Principal [principal_class _name] "principal _name"]

[, Principal [principal_class name] "principal _name"] ...

permission permission_class_name [ "target_name" ]
[, "action"] [, SignedBy "signer_names"];
permission ...

%
- piiklad

grant codeBase "file:’lhome/sysadmin/" {
permission java.io.FilePermission "/tmp/abc”, "read";
#






Prenled

 soucast JDKod 5
— dfive externi sada jar archivu
* MBean = Managed Java Bean
— beans urcene pro spravu néceho (zarizeni, aplikace,
cokoliv)
— poskytuji rozhrani jako std. beans
* vlastnosti (get a set metody)

* normalni metody
* notifikace pomoci udalosti
- nékolik druhu

 standard
* dynamic
* open
* model

* (nejen) univerzalni klient — JConsole



\rchitektura

JMX-compliant Proprietary Management Additional
Management Application Web Browser Application Management

Prot | API

Services Level C
N
== JMX \
E Manager %\

SNMP
Connectors and Protocol Adaptors Manager API
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| [c] [a] [c] | = N
Agent Level | MBean | &
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Agent
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Level | Resource 2 | host2)
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| (MBean) | Manager API
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_ Javavinual machine (hostt) 4
. Current JMX specification \\ Separate JSRs

Future phases of the JMX specification

obrazek prevzat z JMX Specification, version 1.4



Druny M2eans

Standard
- nejjednodussi druh
- interface jsou vsechny metody
Dynamic
- museji implementovat urcity interface
- mnohem flexibilngjSi
— za runtime Ize menit
Open
- dynamic
— ale pouzivaji pouze zakladni typy
* nemuseji mit zadny specialni deskriptor
Model
— dynamic
- plné konfigurovatelné za behu



Standard MBean

* definovane explicitné interfacem a implementaci

(tridou)

- interface se musi jmenovat stejné jako trfida plus
pripona MBean

- vSe co je v MBean interfacu je poskytovano

* metody, kterée trida implementuje, ale nejsou v interfacu,
nejsou pres JMX viditelnée

- pravidla pro pojmenovavani ,vlastnosti a metod jsou

stejna jako u normalnich bean

— interface je za béhu programu ziskan introspekci



Prikiad std. MBean

package example.mbeans; package example.mbeans;

public interface MyClassMBean { public class MyClass

public int getState() ; implements MyClassMBean {

public void setState (int s); private int state = 0;

public void reset() ; private String hidden = null;
} public int getState() {

return (state) ;

}

public void setState(int s) {
state = s;

}

public String getHidden () {
return (hidden) ;

}

public void setHidden (String h)
hidden = h;

}

public void reset() ({
state = 0;
hidden = null;




r _J-I.II I—)r p ;
Pouzlitl V=2ean
package example.mbeans;

import java.lang.management.*;
import javax.management.*;

public class Main ({

public static void main(String[] args) throws Exception {

MBeanServer mbs = ManagementFactory.getPlatformMBeanServer () ;

ObjectName name = new
ObjectName ("example.mbeans: type=MyClass") ;

MyClass mbean = new MyClass () ;
mbs . registerMBean (mbean, name) ;

System.out.println("Waiting forever...");
Thread.sleep (Long.MAX VALUE) ;



Dynzrnic Msean

e urcené pro menici se interface
e implementuji DynamicMBean interface
- interface je za béhu ziskan pres volani metod tohoto
interfacu

interface DynamicMBean ({

MBeanInfo getMBeanInfo() ;

Object getAttribute (String attribute);

Attributelist getAttributes (String[] attributes) ;

void setAttribute (Attribute attribute) ;

Attributelist setAttributes (Attributelist

attributes) ;

Object invoke (String actionName, Object[] params,

String[] signature);



Dynzrnic Msean

 MBeaninfo
- popisuje MBean interface
- pfi kazdé zavolani getMBeanInfo se vysledek muze
liSit
* pak ale (vetSinou) nelze pouzit univerzalni JMX klienty



Idlentifikace

e {rida ObjectName

- reprezentuje jméno mbean nebo vzor pri vyhledavani
- sklada se z domeény a vilastnosti
- domeéna
* string
* nesmi obsahovat dvojteCku a //
— viastnosti
* jméno-hodnota pary
- type — typ mbean
— Nname — jmeno



JMIX notitikac

 MBean muze generovat udalosti
— napr. pri zmene stavu
— podobne jako obycCejne bean
* trida Notification
- reprezentuje udalost
- potomek od java.util.EventObject
- |lze pouzivat primo
* vetsinou ale pres potomky (opet podobné jako u
obycCejnych bean)
* interface NotificationListener
- |ze zaregistrovat pro poslouchani na udalosti
* interface NotificationBroadcaster
- MBean generujici udalosti musi implementovat tento
interface

- lépe implementovat NotificationEmitter
» potomek od NotificationBroadcaster



e

JVA notlfixac

* interface NotificationFilter
— filtr na notifikace
- listener si ho zaregistruje

* typy udalosti

- neplést s tridami

- vlastnost udalosti (String)

— hierarchicke

 JMX.<neco> rezervovaneé pro JMX

 vlastnosti udalosti (tridy Notification)

- typ

- poradove Cislo

— Casova znacCka (kdy byla udalost vygenerovana)

— zZprava

- uzivatelska data



e

JVA notlfixac

* NotificationEmitter
- void addNotificationListener(NotificationListener

listener, NotificationFilter filter, Object handback)
* handback
— pomocny objekt
— emitter ho nepouziva ani nemeni
— je predavan pri dorucovani udalosti
- void removeNotificationListener(NotificationListener
listener)
- void removeNotificationListener(NotificationListener
listener, NotificationFilter filter, Object handback)

- MBeanNotificationInfo[] getNotificationInfo()



e

JVA notlfixac

 NotificationListener

— void handleNotification(Notification notification, Object
handback)

* NotificationFilter
- boolean isNotificationEnabled(Notification notification)

e podpora pro oznamovani zmeén atributu
— AttributeChangeNotification
— AttributeChangeNotificationFilter

 trida NotificationBroadcasterSupport
— predpripravena implementace pro
NotificationBroadcaster



Prikiad notitikace

public class Hello extends
NotificationBroadcasterSupport implements HelloMBean {

public synchronized void setCacheSize (int size) {

int oldSize = this.cacheSize;

this.cacheSize = size;

Notification n = new AttributeChangeNotification (this,
sequenceNumber++, System.currentTimeMillis (), "CacheSize
changed", "CacheSize", "int", oldSize, this.cacheSize);

sendNotification(n) ;

}

public MBeanNotificationInfo[] getNotificationInfo() ({
String[] types = new String[] {
AttributeChangeNotification.ATTRIBUTE CHANGE

};

String name = AttributeChangeNotification.class.getName () ;

String description = "An attribute of this MBean has changed";

MBeanNotificationInfo info = new MBeanNotificationInfo (types,
name, description);

return new MBeanNotificationInfo[] {info};



MBeanlnro

MBeanInfo

getClassName(): String
getNotifications(): MBeanNotificationInfo[]

<> MBeanFeaturelnfo

getAttributes(): MBeanAttributeInfol | <>— -
getConstructors(): MBeanConstructorInfol] getNan‘neF]: IStrmg .
getOperations(): MBeanOperationInfo[] getDescr}ptmn{): Strmg
getDescription(): String | getDescriptor(): Descriptor
getDescriptor(): Descriptor j}. FANANAAN
. 0.*
MBeanOperationInfo MBeanNotificationInfo
UNKNOWN: int {frozen} getNotitTypes(): String|[]
ACTION: int {frozen}
INFO: int {frozen} 0.
ACTION_INFO: int {frozen} MBeanAttributeInfo
getReturnType(): String getType(): String
_<> getSignature(): MBeanParameterInfo[ | isReadable(): boolean
getlmpact(): int isWritable(): boolean
0. isIs(): boolean
MBeanConstructorinfo
|—<> getSignature(): MBeanParameterInfo[]
0.* |0

MBeanParameterlnfo

getType(): String

obrazek prevzat z JMX Specification, version 1.4



Ooern MBean

* dynamické MBean
* pouzivaji ale pouze omezenou mnozinu datovych

typu
— basic data types
e primitivni typy (wrapper typy)
* String
* BigDecimal, Biginteger
* Date
* javax.management.openbean.CompositeData
* javax.management.openbean.Composite Tabular
* pole téchto typu

* |ze mit univerzalni klienty
— neni potreba prekladat klienty pfi zméneé interfacu



Ooern MBean

* javax.management.openbean.CompositeData
- interface
- reprezentace slozenych typu
-, struktury”
— podobné jako hashovaci tabulka
* javax.management.openbean.Composite Tabular
- interface
- reprezentace poli

 OpenMBeanlinfo
- rozSireni MBeanlInfo
- i dalsi ,,Open” deskriptory
 OpenMBeanOperationinfo,...



Moclel MBean

* dynamicke
e generické a plne konfigurovatelné za behu programu
— nevytvari se staticky interface, ale dynamicky se
pridavaji elementy



Moclel MBean prixlacd

MBeanServer mbs =
HashMap map = new HashMap() ;

Method getMethod = HashMap.class.getMethod('"get", new Class][]
{Object.class}) ;
ModelMBeanOperationInfo getInfo =
new ModelMBeanOperationInfo ("Get wvalue for key", getMethod);
ModelMBeanInfo mmbi =
new ModelMBeanInfoSupport (HashMap.class.getName (),

"Map of keys and wvalues'",
null, // no attributes
null, // no constructors
new ModelMBeanOperationInfo[] {getInfo},
null); // no notifications

ModelMBean mmb = new RequiredModelMBean (mmbi) ;
mmb . setManagedResource (map, "ObjectReference");

ObjectName mapName = new ObjectName (":type=Map,name=whatever") ;
mbs .registerMBean (mmb, mapName) ;

mbs .invoke (mapName, "get", new Object[] {"key"}, new String[]
{Object.class.getName () }) ;



MABean

* novy druh MBean
- od JDK 6 (CasteCne uz v 5)
* standardni MBean
* navic dodrzuji pravidla pro Open MBean
- 1j. pouzivaji jen omezenou mnozinu typu
« MXBean je trida implementujici <néco>MXBean
interface
- tfida se ale muze jmenovat jakkoliv
 koncovku MXBean Ize nahradit anotaci @MXBean
- naopak Ize take pomoci @MXBean (false) nastavit,

ze dany interface neni JMX interface i kdyz ma
koncovku MXBean



Arcnltexiura (oozax.)

JMX-compliant Proprietary Management Additional
Management Application Web Browser Application Management
Protocol APls
Distributed I—
Services Level C
\\\
JMX \
M h
=i \
SNMP
Connectors and Protocol Adaptors Manager API
. Y T
| [c] [a] [c] = N
Agent Level | MBean | ! ! &
| Server | | | CIM/WBEM
| | API
| Agent | | |
| Services |
| (as MBeans) | | | %
Instrumentation | - | \
Level | Resource 2 | L (host2) | AN
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| (MBean) | Manager API
| | | |
 Javavirtual machine (hostt) - _ _ _ 4
. Current JMX specification \\ Separate JSRs

Future phases of the JMX specification

obrazek prevzat z JMX Specification, version 1.4



JMX Remote

e vzdaleny pristup k JMX
e pomoci konektoru
- sklada se
e connector client
* connector server
* |ze vytvorit konektory nad (v podstate) cCimkoliv

* specifikace definuje 2 konkrétni konektory
- RMI
— generic
* JMX Messaging Protocol (JMXMP)
- pfimo nad TCP
* implementace je volitelna



v 4 - |

Vyivarenl sopojeni

connect “service:;jmx:jmxmp:/ /host1:9876"

y,

y |. connection
, ____ request
connector client | -quest » connector server

: AN service;jmx:;jmxmp://host1:9876
4. create , S/
client end/ o

- 3. connection ', ¥ 2. create server end
- client %H“x‘l response \“x&___ / g server ) x

\._connection / - \_connection /

obrazek prevzat z JMX Specification, version 1.4



JMX Remote

* vytvoreni MBean, registrace,... jsou stejné
* navic vytvoreni connector serveru

MBeanServer mbs = MBeanServerFactory.createMBeanServer() ;

JMXServiceURL url = new
JMXServiceURL ("service:jmx:rmi:///jndi/rmi://localhost:
9999 /server") ;

JMXConnectorServer cs =
JMXConnectorServerFactory.newdJMXConnectorServer (url,
null, mbs);

cs.start () ;

cs.stop() ;



JMX Remote

 JMXServiceURL
— url connector serveru
- Je zavislé na typu konektoru
- typicka struktura
service: jmx:<protocol>:. ..
- pfi vytvareni vlastnich konektort neni potfeba
dodrzovat strukturu
* ale je to vhodné
* JMX specifikace urcCuje
- bufrovani zprav
— pravidla pro paralelni pouzivani
— jak se chovat pri prenosovych chybach
- dynamickeé nahravani trid
— bezpecnost



JMIX Remote — RMI konektor

* povinny konektor

- kazda implementace JMX ho musi obsahovat
e pouziva normalni RMI
* |ze urcit, zda se ma pouzit JRMP nebo IIOP
e pouziti RMI konektoru

- service:jmx:rmi://host:port
* konektor server vytvori RMI server a vrati na nej url ve
forme service:jmx:rmi://host:port/stub/XXXX
- XXXX je serializovany RMI server
— service:jmx:iiop://host:port
* konektor server vytvori CORBA objekt a vrati url ve
formé service:jmx:iiop://host:port/ior/lOR: XXXX
- XXXX je std ior
- service:jmx:rmi://ignoredhost/indi/rmi://myhost/myname

* vytvori server a zaregistruje ho v naming service
— misto rmi Ize napsat iiop



JVIX Remote — Generic konektor

* volitelny konektor
- Implementace ho nemusi obsahovat
* konfigurovatelny
- cil je snadné specifikovani prenosovych protokolu a
wrapper objektu pro komunikaci
* definuje komunikaci pres zasilani zprav
— navazovani spojeni
— zpravy

 JMXMP konektor
— konfigurace generic konektoru pro JMXMP



JIVIX Remote — klient

* navazani spojeni se servrem

JMXServiceURL url = new
JMXServiceURL ("service:jmx:rmi:///jndi/rmi://localho
st:9999/server") ;

JMXConnector jmxc = JMXConnectorFactory.connect (url,
null) ;

MBeanServerConnection mbsc =
jmxc.getMBeanServerConnection () ;

* pouzivani

mbsc.queryMBeans (ObjectName name, QueryExp query)
mbsc.getAttribute (ObjectName name, String attrName)
mbsc.setAttribute (ObjectName, Attribute attr)



JIVIX Remote — klient

* vytvareni proxy objektu pro primy pristup
- nutno znat interface
 funkCni pro standardni mbean

T JMX.newMBeanProxy (MBeanServerConnection connection,
ObjectName objectName, Class<T> interfaceClass)

T JMX.newMBeanProxy (MBeanServerConnection connection,
ObjectName objectName, Class<T> interfaceClass,

boolean notificationBroadcaster)
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