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Abstract Reuse can only succeed with formal methods, and formal methods can only succeed if used to develop reusable
components. For specifying the reusable components sufficiently, we need the descriptions of runtime environments, as well
as these of interface descriptions and contracts with client software. In this paper, we specify a runtime environment for
RMI, Remote Method Invocation Components in Java using Z notation. The behavior of RMI components is influenced by the
deployment of dynamically loaded classes, because the location of each class affects its authority in runtime. So we specify
the original location of each classes as the runtime environment, in addition to the interface and the contract descriptions.
With this specification, We exhaustively infer the runtime behavior of a sample implementation.

Key words reusable component, runtime environment, Java, RMI, Z notation
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1 import java.rmi.*; // 0000000 Myinterface

2 public interface Mylnterface extends Remote{

public String readfile(String file) throws RemoteException;

public boolean writefile(String file, String str) throws RemoteException;

ab~w

1 import java.rmi.*; // O0000o0O0oooooooood: MyRObject

2 import java.rmi.server.*;

3 import java.net.*;

4 public class MyRObject extends UnicastRemoteObject implements Mylnterface{
5 public MyRObiject() throws RemoteException{ super(); }

6 public String readfile(String s) throws RemoteException{

7 return new String(SimplelO.readfile(s));

8
9

public boolean writefile(String f, String s) throws RemoteException{

10 return SimplelO.writefile(f, s);

1}

12 }
.......................................................................... 0.0.0 SimplelO 00000000
1 import java.rmi.*; // 000O0: MyManager

2 import java.io.*;

3 class MyManager extends RMISecurityManager{

4  public synchronized void checkRead(String file){}
5  public synchronized void checkWrite(String file){
6 super.checkWrite(file); // disallow write to file.
7}

8 }

00 2.0000000000004d

1 import java.rmi.*; // oooooooooooo

2 public class MyServer{

3 public static void main(String args[]}{

4 System.setSecurityManager(new MyManager());

5 try{

6 MyRObject h=new MyRObiject();

7 Naming.rebind(args[0], h);

8 System.out.printin(args[0]+" is ready");

9 }catch(Exception e){

10 System.out.printin(e+"");

11 }

12}

13 }

1 import java.rmi.*; // OoO0o0O0o0oOoooogoooo
2 public class MyClient {

3 public static void main(String args[]){

4 System.setSecurityManager(new MyManager());

5 try{

6 Mylnterface h=(Mylnterface) Naming.lookup(args[0]);
7 if(args[1].equals("read") && args.length>2){

8 System.out.printin("("+h.readfile(args[2])+")");

9 lelse if(args[1].equals("write") && args.length>3){
10 h.writefile(args[2], args[3]);

11 telse{

12 System.out.printin("do nothing.");

13 }

14 }catch(Exception e){

15 System.out.printin("Exception in main: "+e);

16

17

18 }

14



