Mid-Term?2 Results

Average: 83

Median: 87
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® Functional languages (Scheme, ML)
~ ADT is a type and a collection of functions

make-fish : num-> fish
grow-fish : fish num-> fish
fish-size : fish -> num

® Object-oriented languages (Java, C++, Smalltalk)

“ ADT is a class

f1sh cl ass
nmethod initialize : num->
nmet hod grow : num ->
nmet hod size : -> num



® \We can implement objects with functions

(define (nk-fish size)

(letrec ([get-size (lanbda () size)]
[ grow (| anbda (S)
(set! size (+ s size)))]
[ eat (|l anmbda (fish)

(grow ((fish 'get-size))))])

(|l anbda (nsQ)

(cond
[ (eqg? nsg 'get-size) get-size]
[ (eqg? nsg 'grow) grow
 (eq? nsg "eat) eat]))))




Elements of an OO Language
® (Expressed) values = objects
® Classes

~ superclass
~ fields
~ methods

® Expression forms

Y new
“ method call
~ super call

® Program = class declaration + expression



<pr ogr anp <cl ass-decl >* <expr>

cl ass <id> extends <id>
<f1 el d-decl >*
<met hod- decl >*
<field-decl> :=field <id>
<nmet hod-decl > : = nethod <id> (<id>*,) <expr>

<cl ass-decl >

<expr> := new <i d> (<expr>*,)
<expr> := send <expr> <id> (<expr>*,)
<expr> := super <id> (<expr>*,)



class fish extends object
field size
nethod initialize (s) set size = s
net hod get size() size
met hod gr ow f ood)
set size = +(size, food)
nmet hod eat (ot her fish)
let s = send other _fish get _size()
I n send self grow(s)

let f = new fish(10)

| N begin
send f grow 2);
send f get _size()
end



class fish extends object

cl

field size
nethod initialize (s) set size = s
net hod get size() size
met hod gr ow f ood)
set size = +(size, food)
nmet hod eat (ot her fish)
let s = send other _fish get _size()
I n send self grow(s)
ass colorfish extends fish
field col or
nmet hod set _color(c) set color =c
nmet hod get col or() col or



class fish extends object
field size
nethod initialize (s) set size = s
net hod get size() size
met hod gr ow f ood)
set size = +(size, food)
nmet hod eat (ot her fish)
let s = send other _fish get _size()
I n send self grow(s)

cl ass pickyfish extends fish
nmet hod grow f ood)
super grow -(food, 1))



Class Tree

fish
Si ze
class fish ... initialize
get _size
cl ass col orfi sh gr ow
extends fish eat
) //////\\\\\\\
cl ass pickyfish col orfish pi ckyfi sh
extends fish col or gr ow
set col or
get col or




Evaluation

fish new colorfish(1)

Si ze
Initialilze
get _si ze
gr ow

eat

N

col orfish pi ckyfi sh

col or gr ow

set col or
get col or




fish

S|l ze

Initialize
get _si ze

gr ow
eat

N

col orfish

col or

set col or
get col or

pi ckyfi sh

gr ow

Evaluation

obj =

new col orfi sh(1)

col orfish
S| ze = 1
color = O




fish

S| z

e

eat

Initialize
get _si ze
gr ow

N

col orfish

Evaluation

| et
ol = new col orfish(3)
| N begin

send ol grow 4);
send 0l get _size()
end

col or

pi ckyfi sh

set col or
get col or

gr ow




Evaluation

fish | et
S 70 91 = ngm1co|orf|sh(3)
1. I n begin
Initiallze

send ol grow 4);

get _si ze send 0l get_size()
Qrf“/ end
ea

///////\\\\\\\ ol = | colorfish

colorfish pi ckyfi sh

size = 3

col or gr ow color = 0
set col or
get _col or
grow(f)

set size=+(size,f)




Evaluation

fish | et
si ze ol = ngm1co|orf|sh(3)
.. | N begin
initialize

send ol grow(4);

get _si ze send ol get size()
grfml end
ea

,//////\\\\\\\ ol = | colorfish

col orfish pi ckyfi sh size = 7
col or gr ow color = 0O
set col or
get _col or

get _size() size




fish

S| z

e

eat

Initialize
get _si ze
gr ow

N

col orfish

Evaluation

| et

ol = new col orfish(3)
02 = new pi ckyfish(6)
| N begin

send 02 eat(o0l);

send 02 get _size()
end

col or

pi ckyfi sh

set col or
get col or

gr ow




Evaluation

fish | et

si ze o; f neM/CQIEr;!sE(g)
initialize ?n;egie‘é"p'cy's()
get_size send 02 eat(o0l);
grow send 02 get _size()
eat end

col orfish pi ckyfi sh ol = | colorfish

col or gr ow size = 3

set col or color = O

get col or

eat (0) | et 02 = |pi ckyfish

S = send o get _size() size = 6

In send self grows)




Evaluation

fish | et
si ze o; f neM/CQIErI!sE(g)
initialize ?ngegie‘r’]"p'cy's()
get_size send 02 eat(o0l);
grow send 02 get size()
eat end
col orfish pi ckyfi sh ol = | colorfish
col or gr ow size = 3
set col or color = O
get col or
gr ow( ) 02 = |pi ckyfish
super grow-(f, 1)) size = 6




Evaluation

fish | et
si ze o; f neM/CQIErI!sE(g)
initialize ?n;egie‘é"p'cy's()
get_size send 02 eat(o0l);
grow send 02 get_size()
eat end
col orfish pi ckyfi sh ol = | colorfish
col or gr ow size = 3
set col or color = O
get col or
gr ow( ) 02 = |pi ckyfish
set size=+(size,f) size = 6




Evaluation

fish | et
si ze o; f neM/CQIEr:!sE(g)
initialize ?ngegie‘r’]"p'cy's()
get_size send 02 eat(o0l);
grow send 02 get size()
eat end
col orfish pi ckyfi sh ol = | colorfish
col or gr ow size = 3
set col or color = O
get col or
get _size() size 02 = |pickyfish
size = 8




Interpreter

® Build class tree

(defi ne eval - program
(I'anbda (pgm
(cases program pgm
(a-program (c-decl s exp)
(el abor at e-cl ass-decl s! c-decl s)
(eval -expression exp (init-env))))))



Interpreter

® Expression form: object creation

(new obj ect-exp (class-nane rands)
(let ((args (eval -rands rands env))
(obj (new obj ect class-nane)))
(fi nd- met hod- and- apply
Initialize class-nane obj args)
obj ) )



Interpreter

® Expression form: method call

( met hod- app-exp (obj-exp net hod-nanme rands)
(let ((args (eval -rands rands env))
(obj (eval -expressi on obj-exp env)))
(f1 nd- met hod- and- apply
met hod- name (obj ect ->cl ass- nane obj)
obj args)))



Interpreter

® Expression form: super call

(super-cal |l -exp (nethod-nane rands)
(let ((args (eval -rands rands env))
(obj (apply-env env 'self)))
(f1 nd- met hod- and- apply
met hod- nane (apply-env env ' %super)
obj args)))



Interpreter: To Do

® Build tree given class declarations
® Implement object representation

® Implement method finding and invocation



