Prvni zapoctova uloha Java RMI

Ulohu je treba odevzdat E-mailem cvi¢icimu. Terminy pro odevzdani ulohy jsou uvedené na
webové strance pfedmétu http://d3s.mff.cuni.cz/teaching/middleware/.

Cilem zadani je ziskat zakladni zkuSenost s distribuovanymi objekty a piestavu o tom, jak
zpusob préace s nimi muze ovlivnit vykon aplikace.

Pozadované znalosti

Jako priklad ulohy pouziva zadani jednoduché zméreni vzdalenosti mezi dvéma uzly grafu objektu,
¢imz napodobuje praci s dynamickymi datovymi strukturami. Pro pochopeni tlohy neni potfeba
zéddnd zvlastni znalost.

Jako technologii vzdaleného volani pouziva zadani implementaci Java RMI. Pro implementaci
ulohy je potfeba znalost nasledujicich véci:

e Zpusob definice vzdédlené pristupného interface
(interface java.rmi.Remote, vyjimka java.rmi.RemoteException)

e Zpusob implementace vzdalené piistupného objektu
(tfida java.rmi.server.UnicastRemoteObject,
dedeni z této tiidy a metoda exportObject())

e Zpusob spojeni klienta a serveru pomoci registry
(tfida java.rmi.Naming, aplikace rmiregistry)

e Pieklad implementace (aplikace rmic)

Jednoduchy piiklad vzdaleného volani pro Java RMI je k dispoizici.

Zadani ulohy
http://d3s.mff.cuni.cz/teaching/middleware/files/asl.zip

Zékladem zadani je jednoduché zméfeni vzdalenosti mezi dvéma uzly grafu objektu. Objekty
implementuji rozhrani Node:

public interface Node
{

Set<Node> getNeighbors ();

void addNeighbor (Node oNeighbor) ;
}

Metoda addNeighbor () piidd objekt do mnoziny soused volaného objektu a pouziva se pii ge-
nerovani grafu. Metoda getNeighbors () vrati mnozinu vsech sousedii volaného objektu a pouziva
se pfi méfeni vzdalenosti. Samotné méfeni vzdalenosti nabizi rozhrani Searcher:

public interface Searcher

{
public static final int DISTANCE_INFINITE = -1;
public int getDistance (Node oFrom, Node oTo);


http://d3s.mff.cuni.cz/teaching/middleware/
http://d3s.mff.cuni.cz/teaching/middleware/files/as1.zip

Vase tukoly jsou nasledujici:

1. Seznamte se s poskytnutou implementaci tlohy, kterd pracuje lokalné. Zméite rychlost provadéni
na nékolika typech ndhodné generovanych fidkych a hustych grafi.

2. Vytvoite server, ktery bude poskytovat vzdédlené pristupny objekt s rozhranim Searcher.
Upravte poskytnutou implementaci ulohy tak, aby vedle dosavadnich funkci umoznila také
nalézt vzdalenost pomoci serverového rozhrani Searcher, kterému se jako graf predaji lokalni
objekty s rozhranim Node.

Zmeéite a porovnejte rychlost implementovanych variant. Jak pfistupuje Searcher na serveru
k lokalnim objektum Node?

3. Upravte server tak, aby poskytoval vzdalené ptistupné objekty s rozhranim Node, které bu-
dou vytvareny na zadost klienta. Upravte poskytnutou implementaci ulohy tak, aby vedle
dosavadnich funkci umoznila také nalézt vzdalenost pomoci lokdlniho rozhrani Searcher,
kterému se jako graf predaji serverové objekty s rozhranim Node.

Zméite a porovnejte rychlost implementovanych variant. Nezapomerite, ze je tfeba provadét
méfeni na stejnych grafech (at uz vzdalenych nebo lokalnich) aby bylo mozné vysledky po-
rovnat. Jak pfistupuje lokdlni Searcher k objektim Node na serveru?

4. Dopliite jesté nalezeni vzdélenosti pomoci serverového rozhrani Searcher, kterému se (z kli-
enta) jako graf piedaji serverové objekty s rozhranim Node.

Zméite a porovnejte rychlost implementovanych variant. Jak pfistupuje Searcher na serveru
k objektum Node na serveru?

5. Porovnejte rychlosti vSech variant v piipadé, kdy klient a server bézi na stejném pocitaci,
s pripadem, kdy klient a server bézi na ruznych pocitacich spojenych siti.

6. Vysledky ptredchozich méfeni poméahaji rozpoznat situace, kdy je rychlejsi predavat dyna-
mické struktury hodnotou a kdy naopak odkazem. Zakladni tloha vSak tyto situace de-
monstruce na extrémech, kdy se vie preddva bud hodnotou nebo odkazem, piitom ¢asto je
uzitena také kombinace obou piistupu.

Vyuzijte poskytnutou implementaci metody getTransitiveNeighbors () rozhrani Node, ktera
misto bezprostiednich sousedu uzlu vraci vSechny uzly do vzdalenosti dané parametrem me-
tody. Vyuzijte také rozsifenou implementaci rozhrani Searcher, kterd v kazdém kroku me-
tody getDistance () nezjisfuje pouze bezprostiedni sousedy uzlu, ale mnoZinu sousedt uzlu
do vzdalenosti dané parametrem metody.

Pomoci méteni zjistéte, pti jaké hodnoté zminéného parametru metody getNeighbors() se

pro ndhodné generované tidké a husté grafy priblizi rychlost nalezeni vzdalenosti situacim
v bodech 2 a 3. Testujte v prostiedi s vétsi latenci sité (napiiklad kolej-lab).
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First assignment Java RMI

Send the finished task by e-mail to your teaching assistant. Deadlines for the submission are at
the subject web page http://d3s.mff.cuni.cz/teaching/middleware/.

The purpose of the task is to get basic understanding of distributed objects and an idea how
accessing them and working with them can affect performance of the application.

Prerequisities

The task is based on computing distance between two nodes in a graph, simulating work with
dynamic data structures. No other special knowledge is required.

Java RMI is the technology used for the remote procedure invocation. For implementing the
assignment, understanding of the following is required:

e Definition of a remotely accessible interface
(interface java.rmi.Remote, exception java.rmi.RemoteException)

e Implementation of remotely accessible object
(class java.rmi.server.UnicastRemoteObject,
inheriting from this class, method exportObject())

e Connecting client and server using RMI registry
(class java.rmi.Naming, rmiregistry application)

e Compilation
(rmic application)

A simple example of a remote function call for Java RMI is available.

Assignment details

http://d3s.mff.cuni.cz/teaching/middleware/files/asl.zip

The core of the assignment is a simple distance measuring between two node objects in a graph.
Objects implement the interface Node:

public interface Node
{

Set<Node> getNeighbors ();

void addNeighbor (Node oNeighbor) ;
}

The addNeighbor () method adds the object to a set of neighbors of the called object and is
used when generating a graph. The getNeighbors() method return a set of all neighbors of an
object and is used for distance computation. The actual distance computation is done through a
Searcher interface:

public interface Searcher

{
public static final int DISTANCE_INFINITE = -1;
public int getDistance (Node oFrom, Node oTo);


http://d3s.mff.cuni.cz/teaching/middleware/
http://d3s.mff.cuni.cz/teaching/middleware/files/as1.zip

Your tasks are:

1.

Explore the provided implementation of the task that works locally only.

Measure the speed of execution on several types of randomly generated graphs, both sparse
and dense ones.

Create a server that would provide a remotely accessible object with Searcher interface.
Update the provided implementation to allow search through the remote interface along the
local one. The server Searcher interface would accept local objects with the Node interface.

Measure and compare the speed of the implemented variants. How does the server Searcher
accesses the local Node objects?

Update the server to provide remotely accessible objects with the Node interface that would
be created upon client request. Update the provided implementation to allow computation of
the graph distance using local Searcher working with the server Node objects along existing
functionality.

Measure and compare the speed again. Do not forget that it is necessary to measure the same
graphs (local and remote ones) to get a relevant comparison. How does the local Searcher
access the server Node objects?

Add another variant: compute the distance using the server Searcher interface to which you
pass (from the client) the graph as a server Node objects.

Measure and compare the speed again. How does the server Searcher access the server Node
objects?

Compare the speed of all variants when both client and server are running on the same
machine vs. situation when client and server and on different physical computers connected
by a network.

Results of the previous measurements help to distinguish when it is faster to pass dynamic
data structures by value and when it is faster to pass them by reference. The assignment
demonstrates this on extreme all-or-nothing cases when either everything is passed by value
or everything is passed by reference. But often a combination of both is the right choice.

Use the provided implementation of the getTransitiveNeighbors() method of the Node
interface that returns all neighbours that are close enough — i.e. that are accessible by at
most n edges where n is an argument to that method. Also use the extended implementation
of the Searcher interface that in each step of getDistance() does not retrieve only direct
neighbors but a whole set of neighbors that are at most as far from the node as specified by
the argument.

Find out for which values of the argument to the getNeighbors() method are the measured
times comparable to those obtained from settings described in 2 and 3. Use randomly gene-
rated sparse and dense graphs. Test in a higher latency environment, e.g. between networks
in the campus and in the local lab.
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