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Jubogyno

0000000000000 000000000o0
@ (make-connector)

» 0O0O00000
@ (multiplier cl c2 c3)

» OO0 c1,c2, c3 0000 c1-c2=c3000
@ (adder c1 c2 c3)

» OO0 c1,c2,c30000 c14c2=c3 000
@ (constant n c)

» D000 cOO0000 n 00000000000
@ (probe s c)

» U000 cOb0dddbcuonngog
goooobib sbobbooooon
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Juoboguooguod

(define (celsius-fahrenheit-converter c f)
(let ((u (make-connector))
(v ...) (w...) &x...0 (y ...)N
(multiplier c w u)
(multiplier v x u)
(adder v y f)
(constant 9 w)
(constant 5 x)
(constant 32 y)
’ok))
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(define C (make-connector))
(define F (make-connector))

(celsius-fahrenheit-converter C F)

(probe "Celsius temp" C)
(probe "Fahrenheit temp" F)
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Jubogubogun

(set-value! C 25 ’user)

(set-value! F 212 ’user)

(forget-value! C ’user)

(set-value! F 212 ’user)
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Juooguod

(has-value? c)

» 0000 cOO00O00O00O00O0O000O000

(get-value c)

» 0O000 cOOO0OO

(set-value! ¢ n i)

» D000 cO00 nO0O00O0004i00000
00O

(forget-value! c 1)

» D000 cO000000000rO000000O
O0(OOoOD00000Doo0oooooDooono)

(connect c¢ constr)

» U000 cUO00 constr O OO
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ooty

Oo0o00d0oooooogooooooogo@ooo
0000000000000 o0on)
e IODDDOONO (probe00DDOODODODOO)
» O0: 00000000000
» JOO0O0O00OO00O0O: I-have-a-value,
I-lost-my-value

o JOUOOODODDODO
» 000

* value: [

* informant: 0000000000000 #000000OO
ooooon)

* constraints: 0 0O0O0O0O0OOO0OOOOOOOOOOO

» JOO0O0O00OO00NO: has-value?, value,
set-value!, forget, connect
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Juobogubgdbootdbootdgbod

e UUUOUMN I-have-a-value UUOUOO0O =
» 00 0000000000000 ooon
>» 0000000000000 000000000
O00000 set-value! OO0 OOO0OOOO
>» 00 0000000000000 0

o JUUDOD I-lost-my-value UOUUOI =

> 0000000 ooooonoonog
U0 forget U DODOOOMO

» I-have-a-value UL UOOUOOOOOOOOOO
RN
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bbb guod

e UUUUMN set-value! DUOLOUOLH =
» 000000000000 ooooooonon
O0o0000oo00o0ooooo
» 00000000 0oo0ooao
» 0000000000000 00@oOoooo
O0000000)0 I-have-a-value 00O OO0

o JUUUD forget UUUUU =

» Dodboobobooboboobaooan
00000 (Coooooooo)

» informant [0 0 0 [

» 000000000000 000(D0DbODoOo0O
O0000000)0 I-lost-my-value O DO0ODO
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o UUUUDN connect UUIDOUOLO =

»O0O00o0oooboood
» Dodboobobooboboobaooan
0000000000000 (I-have-a-value)
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probe O OO0OOOOMO

o UUUOUO I-have-a-value UUOUOIHLO =
» JO0O000o0ooooooon

o JUUDOD I-lost-my-value U UOI =
» JO0000o0ooo0ooooooon
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adder 0 OO (1/3)

(define (adder al a2 sum) ;; DO OOOOO

(define (process-new-value) ...)

(define (process-forget-value) ...)

(define (me request) ;; DO UODOOOOOOOOOOOO

(cond ((eq? request ’I-have-a-value)

(process-new-value))
((eq? request ’I-lost-my-value)
(process-forget-value))
(else
(error ...))))

;; 000 @DO)H)oooood

(connect al me) ;; OO0 OOODOOOODODOOOOO

( connect a2 me)

( connect sum me)

me)
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adder 0 O 0O (2/3)

(define (adder al a2 sum)
(define (process-new-value)
(cond ((and (has-value? al) (has-value? a2))
( set-value! sum
(+ (get-value al) (get-value a2)
me) )
((and (has-value? al) (has-value? sum))
( set-value! a2
(- (get-value sum) ( get-value al
me) )
((and (has-value? a2) (has-value? sum))
( set-value! al
(- (get-value sum) (get-value a2
me))))
)
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adder 0 OO (3/3)

(define (adder al a2 sum)
(define (process-new-value) ...)
(define (process-forget-value)
(forget-value! sum me)
(forget-value! al me)
(forget-value! a2 me)
(process-new-value))

»
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multiplier 0 0 O (1/3)

(define (multiplier ml m2 product)
(define (process-new-value) ...)
(define (process-forget-value) ...)
(define (me request)

(cond ((eq? request ’I-have-a-value)
(process-new-value))
((eq? request ’I-lost-my-value)
(process-forget-value))
(else
(error ...)
( connect ml me)
( connect m2 me)
( connect product me)
me)
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multiplier 0 0 O (2/3)

(define (multiplier ml m2 product)
(define (process-new-value)
(cond ((or (and (has-value? ml)
(= (get-value ml) 0))

(and (has-value? m2)
(= (get-value m2) 0)))

('set-value! product O me))

((and (has-value? ml) (has-value? m2))

(‘'set-value! product
(x (get-value ml) (get-value m2)
me))

((and (has-value? product) (has-value? ml))

)
((and (has-value? product) (has-value? m2))
o))
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multiplier 0 0 O (3/3)

(define (multiplier ml m2 product)
(define (process-new-value) ...)
(define (process-forget-value)

(forget-value! product me)
(forget-value! ml me)
(forget-value! m2 me)
(process-new-value))

)
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constant [ [] [

(define (constant value connector)
(define (me request)
(error ...))
( connect connector me)
(set-value! connector value me)
me)
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probe [1 I [J

(define (probe name connector)
(define (print-probe value)
(newline)
(display "Probe: ")
(display name)
(display " = ")
(display value))
(define (process-new-value)
(print-probe ( get-value connector)))
(define (process-forget-value)
(print-probe "?"))
(define (me request) ...) ;; 00O0OOO0O
( connect connector me)
me)
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Juoboguooguod

(define (inform-about-value constraint)
(constraint ’I-have-a-value))

(define (inform-about-no-value constraint)
(constraint ’I-lost-my-value))
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make-connector 0 [0 O (1/4)

(define (make-connector)

(let ((value false) (informant false)
(constraints ’()))
(define (set-my-value newval setter) ...)
(define (forget-my-value retractor) ...)
(define (connect new-constraint) ...)

(define (me request)
(cond ((eq? request ’has-value?)

(if informant true false))
((eq? request ’value) value)
((eq? request ’set-value!) set-my-value)
((eq? request ’forget) forget-my-value)
((eq? request ’connect) connect)
(else (error ...))))

me) )
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make-connector 0 [0 O (2/4)

(define (make-connector)
(let ((value false) ...)
(define (set-my-value newval setter)
(cond ((not (has-value? me))
(set! value newval)
(set! informant setter)
(for-each-except setter
inform-about-value
constraints))
((not (= value newval))
(error ...))
(else ’ignored)))
)
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make-connector 0 [0 O (3/4)

(define (make-connector)
(let ((value false) ...)

(define (forget-my-value retractor)
(if (eq? retractor informant)
(begin (set! informant false)

(for-each-except retractor
inform-about-no-value
constraints))

’ignored))
D))
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make-connector [ [0 O (4/4)

(define (make-connector)
(let ((value false) ...)

(define (connect new-constraint)
(if (not (memq new-constraint constraints))
(set! constraints
(cons new-constraint constraints)))
(if (has-value? me)
(inform-about-value new-constraint))
’done)

co))

0000 (0000 000000000 OO0 SICPO 30 (OO 4) May 19, 2015

30 /34



ooty

(define (for-each-except
exception procedure list)
(define (loop items)
(cond ((null? items) ’done)
((eq? (car items) exception)
(loop (cdr items)))
(else (procedure (car items))
(loop (cdr items)))))
(loop 1list))

@ exception U U list U OUOOOON
procedure U U 00O
N 1), B
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Juoboguooguod

(define (has-value? connector)
(connector ’has-value?))

(define (get-value connector)
(connector ’value))

(define (set-value! connector new-value informant)
((connector ’set-value!) new-value informant))

(define (forget-value! connector retractor)
((connector ’forget) retractor))

(define (connect connector new-constraint)
((connector ’connect) new-constraint))
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