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Application and Software

|;: HTML renderer

Modern applications
are built on top of
existing libraries

but often not as they l,: web browser l;: HTML viewer
are
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Mechanisms for modular customization I 3

Ruby’s openclass |, HTML renderer
, class Webpage{
Aspectl)’s aspect void popup (HTML text){
\ . // show a popup window
['01 Kiczales et al.) «
void onClick(Mouse m){
URL url = m.getURL();
G I UOI”IJ poplllp(url); > 0
'10 Chiba et al.] y )
Classboxes Redefine
['10 Bergel et al.]

etc... s l,: web browser
Example in revise Webpage{
Gluon] void popup(HTML text){

warning(‘“‘disabled”);

) }




Destructive Class Extensions

|;: HTML renderer

A mechanism for writing
only differences in a
separate source file
without rewriting existing

original file

original
definitions
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Problem Caused by Conflicts of
Modifications void popup (HTMIL text)

‘ // show a popup window }

|;: HTML rendeger

void popup(HTML text){
warning(‘“‘disabled”); }

Which a
l,: web bNwser definition is l3: HTML viewer

applied? AN

/

void check(File f) {
A‘

new Webpage().popup(...);
)

Application




Solution

void popup(HTML text){
warning(“disabled”); }

|,: web browser

l;: HTML renderer

Application

void popup(HTML text){
// show a popup window } 6

l5: HTML viewer

void check(File f) {

new Webpage().popup(...);
e}

Switch the applied destructive class extensions

depending on the program’s context

How to define the context?
by using two types of import
one context = a set of boxes connected by arrows



' id HTML
S O | U t 10N void popup( text){ .

// show a popup window }
)

l;: HTML renderer

void popup(HTML text){
warning(“disabled”); }

|,: web browser l5: HTML viewer

" void check(File f) {

_ _ new Webpage().popup(...);
Application L2

Switch the applied destructive class extensions
depending on the program’s context

How to define the context?
by using two types of import
one context = a set of boxes connected by arrows



Proposal: Method Shells

a module system for avoiding conflicts
by switching a set of revisers to fit
execution contexts during runtime.

The context is defined by two

declarations

Link: for switching the contexts

Include: for sharing the

module: methodshell

contains two
declarations, class
declarations and
destructive class
extensions

|,: webBrowser

methodshell browser;
//include and link declarations

include renderer;

//declarations
revise Webpage{

void popup(HTML text){
warning(“disabled”);

}



Include declarations :
Used when to revise other methodshells
Share the same context

l,: HTML renderer

methodshell renderer;

class Webpage{ —Jp include
void popup(HTML text){ -=—@ link
// show a po indo
show a popup window } contextl
void onClick(Mouse m){
context2

... popup(url); ...} )

//\

I;: HTML viewer

methodshell viewer;

l,: webBrowser
include renderer;

methodshell browser; class Viewer{

include renderer; void check(File f) {

revise Webpage{ . new Webpage().popup(...); ...} }
void popup(HTML text){ revise Webpage{

warning(“disabled”); } } Border getBorder() {

// return a deco%ed window border }
\ -
”
o




Link declarations

d

l,: webBrowser

methodshell browser;
include renderer;
revise Webpage({
void popup(HTML text){
warning(“disabled”); } }

\ 10

I5: HTML viewer

methodshell viewer;
include renderer;
class Viewer{
void check(File f) {
. new Webpage(
revise Webpage{
Border getBorder() {
// return a decoia&d wil low border} }

up(...); ...} }

-
-
-

-
-
-

Application

- include
___‘ link

contextl

context2

methodshell application;
include browser;
link viewer;

main(){
new Viewer().check(...);

new Webpage().popup();

call

When the method in the linked methodshell is called, the current
context switches to the context containing the called method.



An Entire Picture e S——r—— i

// show a popup window }

renderer
methodshell
void popup(HTML text){
warning(“disabled”); }
browser viewer
methodshell methodshell
a”‘.
&”’
_-=""void check(File f) {
-
’¢’
new Webpage().popup(...);
application L)
methodshell
- include
---@ Ik main(){
contexti new Webpage().popup();

context2 } new Viewer.check(...);



Semantics

Tc=linked- shells(s)
E ) 5 CRT(S,C)=(revise C{¥))l(class C--{--H))
B m(B X)(return e;jcX
VTcyeTc(i#j) € mis nor defined in Tey

mbody(m,C.S.Sc)=xe in T;Tct

Tc=linked-shelis(s)
VT4€T;  Cmis nor defined in Ty
mbodyshellmCS.)=Xe in T

mbody(m,C.S,5.)=X.e in T:S,

Tey =linked-shells(S)
VTaeTc  mbodyshelln.CTcy)=null
mbodyshelln,C.S.)=null

mbody(m.C.S,Sc)=mbodyglobal(n.C,5.5¢)

mbodyn.Cnull null)=mbodyglobalin.C null null)

CRT(S,C)=(revise c(M})ll(class C--[--N])
B nfB X){return e;lc¥

mbodyshell(mC,S)=X.e in S

RT(S,C)=(revise C(M))ll(class C--[--¥])
m is not defined in ¥
S=includings(s)

Is,€5 mbodyshellimC,Sy)=%e in T

Vsyes(izj)  mbodyshellimC,Sq)=null

mbodyshellmC.S)=x.e in T

CRT(S.C)=(revise C|¥))ll(class C--[--N])
m is not defined in ¥
including s(S)=null

mbodyshell(m,C.S)=null

CRT(Global.C)=class C extends D{C £K ¥)
B 0B T){return e:lcX

mbodyglobalm.C,5.Sc)=X.e in nullnull

CRT(Global.C)=class C extends D|C £K ¥|
m is not defined in ¥

mbodyglobal(m.C.S,S. )=mbod»m.D.S.5)



Method Lookup

Search the linked
methodshell

Search the
current context

Search the global
context
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A Technique for Implementation

To reduce runtime penalty

by transforming unigue method names and
method bodies to fit them at compile time

method call

application methodshell browser methodshell

;'lil.ain(){

... new Webpage().popup(...); ... } void popup(HTML text){

warning(“disabled”); } }

. S
Modified at compile time

14

;t.{ain(){

... new Webpage().popup_browser(...); void popup:b.]rowser(’I,-ITML text){
) warning(“disabled”); }




Related Work

Context-oriented Programming['0O8 Robert
H, et al.]

Applied method declarations are changes by the
current context

Classboxes['05 Alexandre B, et al.]

Ruby’s refinements

controlling the scope of destructive class
extensions.

NewSpeak['10 Bracha G, et al.]

All class names are virtual

Provide a mechanism corresponding to include
declarations
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Conclusion

Demand to modify the existing code

There are some mechanisms that make it easy
to add and redefine methods

Proposal: Method Shells

a module system for switching applied
definitions by context switches

Link and include declarations
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Related Work

NewSpeak['10 Bracha G, et al.]
All class names are virtual

Provide a mechanism corresponding to
include declarations

Method Shelter
Our previous study
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