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C oOMMOon In-‘?r‘o‘s)’ruc)’ure

Java pe.
e application application  class
apg!;s::éon class files class loader classes library

% Tools, techniques:
* No modification Yo host JVM
% Cloa reiariting: Jovossiah and ASM
% User-level class loaders

Xk _Tooin c\ass \'\iero‘rc\'\ies




Tro\nsFaren)’ c‘is;’ri)au)'ion

Node

Java EE rewritine
e application application  class
apg!;s::éon class files class loader classes library

Xk Ex)’ensions:

JVM

kK O):Jec)' qu‘\'i)’ioninﬁz
remo;'e o‘:jec)' creo\)’iOn, remo)'e re{?S- “e‘rwork

Xk O):'Jec)- mo\naﬁemen)':
WI, mi\cjro\)'ion, re)o\ico\)’ion, {Jo\un'-)'o\ero\nce

Xk Ne)’ooor\? con{)l\cjuro}ion: )'0)90\053, \is)"eners




Tro\nsFo\ren)' clisx’ri)au)'ion

% Rewrites:
% Class hierarchy
% Member {delds and methods
%* DBylrecode substitution

XK Su):')oor)' cocle




C\ass rewri)’es

class Foo {
int f;
int m() {return £f;}
static int sf;
static int sm() {return sf;}




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

interface Foo interface Foo$ $static

m(): int




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

interface Foo interface Foo$ $static

class Foo$ S$Slocal class Foo$ S$static local

f: int sf: int

m(): int sm(): int




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

interface Foo interface Foo$ $static

1
1
class Foo$ Slocal class Foo$ S$static local
i




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

interface Foo interface Foo$ $static

class Foo$ S$static local
sf: int

sm(): int

A A

class Foo$ S$static stub

sm(): int




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

interface Foo interface Foo$ $static

‘Iv

class Foo$ Slocal

class Foo$ S$static local
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H

: int

sm(): int
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class Foo$_ S$stub class Foo$ $static_stub

m(): int sm(): int




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

interface Foo interface Foo$ $static

‘Iv

class Foo$ Slocal class Foo$ S$static local
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sm(): int
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class Foo$_ S$stub C laS S FOO S_S proxy class Foo$ $static_stub
A I o

m(): int sm(): int




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

interface Foo

class FoO$ S$proxy
ERRERRRRRRRRRERRRERERRNEE]

focusing on instance parts




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

interface Foo

class Foo$ S$local

f: int

m(): int m(): int
sm(): int
m(): int




C\ass rewri)’es

class Foo {
int f;
int m() {return f;}
static int sf;
static int sm() {return sf;}

}
e S B S B e s s e e

get$s$f(): int
setS$f(int): void

class Foo$ S$local get_uld(): Een class Foo$ S$proxy

f: indirect: Foo
m(): int _ m(): int
getsSE(): int Hec D
set$$f(int): void m(): int get$S$f: int
get uid(): UID get$$f: int set$S$Sf(int): void
set$$f(1int): void get uid(): UID
get uid(): UID redirect (Foo) :void




S)’o\)’ics

Xk S)'o\;‘ics \we\cl N o sinﬁ\e)'on ins)'omce

*Im)o\emen)'s Sin\cﬁ\e;’on clesisn )oo\H'ern
XK Creo\)’ecl oo\‘\en c\ass {)n‘s)’ \oaclecl




Origina\: return f;

Foo$ $Slocal:
return getSSf();
Foo$ S$stub:
int node = Remote.find(uid);
Msg msg = new Msg(uid, “m”, ...);
return msg.invoke(node) ;
Foo$ Sproxy:

return indirect.m();




g“oco\;"ion \Oﬁic

* new FoOO reooriH'en )’o new Foo$_$proxy

3 Foo$_$proxy cons)’ruc)’or clbno‘mico\“g)
cle)—ermines new Foo$ S$local or new
Foo$ $stub

* Foo$ S$stub constructor sends remote

creo‘)’ion messo\ﬁe )’o o)o)’o\in UID




Tu)’ure clirec:)’icns

*?e):o\ico}ion For {jo‘u“’—)’o\eromce

b Miﬁro\)’ion Por ’oer{)ormomce
b Chec\?)ooin)'inﬁ/)rromso\chons -For

concurr‘enc&j COh)"r‘O\ omcl Y‘QCOVQY‘S




Xj : Tro‘nso\c}‘iono\\ java

extended extended rewriting

Java mEm
amey application
application (E)Igss floe

source

b 3 :x)'ensions: JVM

k Lo\nﬁuo‘ﬁe su\)o,oor)'s oFen/c\osecl nes)’ecl )’ro‘nso‘c)'ions

application class

class loader classes library

X C\ass \oacler reoori)’es )’Jgﬁ'ecocles: e, reqcl/wri¥e )’ro‘c\?ing

Xk Ca“s on XIJ rumhme in\jec)‘ecl )93 com)oi\er omcl rewri)’er




XJ re{jerence

imp\emen)’o}ion

Xk No c\\o\nges ‘o JVM

% ronsaction su)o,oor)' in XJ runtime:

k \03-)Do\secl im)o\emen)'o‘)'ion
XK \03 reacls, oori)'es, komc“ers For O)Qen nes)'ecj

com)oenso\)'ions

kK ”o\)os;'rac)'” \oc\? manager




OXJO\VO‘

kK OrH‘so&ono\“S Ex)‘ensib\e jo\vo\
*Dec\o\ro\hve ex)oression PPQ,A_QnSiOhS \i\?e

’oersis)’ence, ancl H\ose or clis;’ri):'u)'ion

XK lyPro)‘oc\o\sses”

XK clescri)oe \'\ooo )’o ex)’encl re)aresen)'o\)'ion omcl
)De\\o\vior O-P a“ O‘D\)ec)’s (”)orimorclio\\”)

XK are abs%*ac*: comno)' )De ins)’o\n)'io\)’ecl, sim)o\b

ex)oress ex)’ensions




Oxjo\vo\ rewri)’es

*?ewri)'es llﬁenero\)recl” rom )oro)'oc\o\ss

sreci-PlcoA’ion, o\)o)o\iecl o O\FF\ico\;’ion

asSses

Xk Use same umcler\ NG ™M c\\iner = 0
ying ma Yy o r
clis)’ri):'u)’ion oncl xXJ P




F ervasive i1ssues

L Some c\asses co\nno)' )’Je rewriH‘en:

K c\asses \oaclec‘ )95 sss)’em c\ass \oacler‘

XK no}ive meH\ocls

k Solve using Twoin C\ass Hiero\rchb
o‘)o)aroo\c\\ CTo\c)'or e} a\, ooFs\o\’O4>

b \Jro\’a non—rewri¥a)3\e c\asses, reworite
other closses ‘o reFer O”\:’) ‘o wrapper

C\QSSQS




Summo‘rﬁ

k g{fa’mi\«j o{) )’r‘o\ns-FormoA‘ion

N ro\s)'ruc)‘ures )oermiH'ing extension o{)

jo\vo\ semo\n)’ics
K /Dis)’ri)juhon
Xk Xj \o\nguo\ge ex)’ensions

% OxJava: meta-level extensions




