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Standard Approach to Distribution

v Step | Design 3 language v G, G+, ML
w Chaan intarfaces, modules
v Step 2: Add library for distribution v RMI
» Ramole procadure calle » CORBA
# Bhul fst s=nd calls remobely v DCOM

» Distribuied objects
# Proodes: polnber 1o emaobe odoject
b Creabe prodles on demand

¢ End Resulk + Cons?
» Cl2an, alegant, comoganal » Pafumance

¢ |5 it the case for Persistence too?
«» Exampie In later shdes

Example: Music Jukebox in the Cloud

¢ Remote service which interface Music {

can play music on your Album[] getAlblums{);
home speakers

¢ Fine-grained interface 1
p OO0 design
interface Alblum {
String getTitle();
void play();
int rating( )
h

Remote Procedure Calls [RPC|
int mEnimurmRating = 4;
Music musicService = ... ;
for {(Album album - musicService.gerAlbums()) {
if (album.radng() » minimumBadng) {
System.out prntin Played: ™ +
album.ratingl) + " " +

album.getTeke());
album.play);
relse
System.out prntin Skipped: ” +
album.getTek));
'

RPC behind the scenes
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Result: Too many RPC calls
int mEnirmumiRating = 4;
Music musicSenice = ... ;
for {Album album - musicsenvice getAlbums()) {
if (album radng() » mimimumfRadng) {
System.out prntinf Played: ™ +
album.ratingl) + " " +

album.getTek);
album.play);
relse |
System.out pantin” Skipped: ” +
album.getTek));
t

] n: number of albums
......... =l enmn= ki reemete-ealie——




Current approaches

¢ Data Transfer Objects and Server Fagade
v Mowve data in buli
v Specialize to parbicular sequence of chent calis
¢ Document-oriented Web Services
v Siateless sarvers
¥ TCP-basad command line interfaces
v FOF, IMAP, FTF, HTTF ete...
¢ End result
v Messy, non-compositional, rigid ... fasf
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Data Transfer Object
class TitleAndRatingAndCond implements
Serializable {
public String geiTitle() { ... }
public int getRating(} { ... }
public boolean getCond{) { ... }
H

Remote Facade

inferface MusicFacade

{
TitleAndRatingAndCond]]
playHighRatedAlbums{int minRating);

Femote Fagade and Data Transfer Objects
int mEnimurmRating = 4;
MusicFacade musicSenice = ... ;
TileAndRatingAndCond(] resulis =
musicSenace playHighRatedAlbums] minimurmBating);
for (TideAndRagng result - reswlts) |
if {resulc.gerCond(]) {

System.out prntin Played- ™ +
result.getRatng} + ™" +
result.getTite));

lelse

System.out prntinSkippad: ” + album.getTrle]));
i

What are the problem with DTO and FEemote
Fagade?
¢ Tight coupling with obpecis/code
v Mot service-oriented
v Can result in

v under-approximation

» Multiple calls to s2rvar
o Clienk needs b print ibe of bao diT=rent skuoms

v OVEr ApDroximation
v Singla call to sarver

Remote Batch Invocation [RBEI) - Insight

¢ We have an incormect azsumpiion:
» Distributicn can be solved in existing languages without
any changes

b Zoals
v Fine-grained interfaces
» Execute many rermote opsrations in bulk
v Create Facades and Transfer objects automatically
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Remote Batch Invocation [REI)
int ranirmumPlating = 4;
Sennce sBnice =
barch (Music musicSanvice - sanvice) [
for (Album album : musicSenidce getdlbums(])
final Argsr = musicSenvice. addAroszy" John");
if {albumn_ radngy() > minimumRanng)
System.out printin{ Played: ™ +
album.ratingl) + " " +
album.getTele(});
album.play};
telse{

System.out printin(" Skipped: © + album.getTrled)):

Generated Facade by Partitoning
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Remote Batch Invocation

¢ Clean server interface, decoupled clients
» Fine-grainad Intarfaces
v AUiomEtc Dulk dats transier and facades

¢ Only primitive values can b= transferred between chents

a saner
« No smbs, No proxies!

+ One round-trp per lexical bateh block

v Twm kinds of exceptions:

» Remole axcapllans
¢ Oo=s e papes hasidk= them?
O Mot grecehly
¢ Proposed sobkeiicn: frasssctiional mEmary on Semcer
O Do this vioiabe sarvice-ori=nied (siabedee ) principie?

» Metwark exceptions {reduced”)

What can be executed remotely?

v Sequences and Composition
v bavch (1) { r.foof); rioof).barj.geName; }
v Loops and Conditions
v Davch (music)
for (Album a : music.getAlbums() )
if {a.raging{] = 5)
print{ a.getMams={) + " " + a.rating{} ); }

What cannot be executed remotely?

¢ Constructor calls
b Casis

 While loops
b Assignments

¢ Exceptons
b Ara these Java compiler specific?

¢ Whatis the main drawbacks?

v Think of SCIL
v Aggregate over collections cannot be done remiotely




