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e (bcbody-equal? a b) 200000000 0OO0OOOOOOODOODOODOO
OO00D000O0#x0 0000000000 0# 0000 (bcbody-eq? a b)

gboboboboobuodbotobobbobil lambdaJ0O0onoog
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gbbooobobbootobtoobb#dboooboooobbodgboo
OxO00000O0 lambdaD O OOO0O0OO0OO0OO0OydODOOO (bcbody-eq?

x y) O#f 00000 (becbody-equal? x y) O#t 0000

e (structure-type-set! s t) DUUODUOOOOOOOOODOOODOOOO
oboooboobbuoobboobboobboobOoon sO typeld

gbobobtobugaoon

5.1.7 OO ooon
O0O000o0oOooooog

OoooboboboObobbbo0ooooooooooobobobbobobboboooggo
O00TUTScheme D000 O0OOODODODODOOOODODOOOOO (SIGINT)ODOO
gogooobobbobobobobbootdddddoooooooboboboboobooboobobobo
goooo

O0000000000000000D000 SchemeODOOOOOOoOOoOOoO
gooooobobbbobobbboodddddoooooobobobobobooboobobobo
gboooboboooboobboobuoobbooobobooboobboon
gooobobbbbtbdddoodooooubobobbbywboooooooo
*dsu-modex U U0 100000000

gooboboboobbbbobodoodooooooooboboboobbbbooougo
000000000000 00D0DOO0O0O000 TUTSchemeOOOOOGOOOO
O0000O0oooTUTScheme 0O O0ODOOO0OOOOOODDODOODOOOO
xdsu-modex] 0 10000000 xcallOUODODDODOOOOODODOOODOO
goooobobbobbbobotooooooooooboboboboobobbbboooogg

goobooogn
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head Blockll 24

type student-1
name
age
grade
rest

0 o5.11: 00000 student DU OUOOOOOOOO

gobbooggboobuoogobobod

4530000000000000b00000OobbbuooOoOobobbooOd
gbobogbobodgboobboobuoobboobuoobbboobooboob
O0D0o00ooooooodgTuUTScheme DO OO ODO0OO0OOOOOOODOOODO
goboboooobbboooobbboooon

TUTSchemeO OO OOOOOSchemeDOOOO0O 2000000000000
gboogobdg2budbooobuoobbooobooboboboobooon

gbobboooobbbuoooobn

gboboboooobboooobbbooogn

4300000000000 OO0DOODOODLDOODOODbOODOODO
gbogbobodgbooboboobbolboobuoboobbooboabn
gbobbobooboobooboobobbobooboobon

goodbogbbooogbodgbogbbobobooboobbuooboon
gobbobboooggoobbobbbodddxversionx 0000000 OOOO
goggoobbobbbbobbouodouduggooooobbbbobbooodaagao
gboooobuoobobodgobddxversionx U0 nO00000O0OOOODO
U00b0boobobobobOobOb<teype>000<type>-n oo

goo



5200000000 DbOO0O0OOobO 58

OO0DO00O00000000D00TUTSchemeO OOOOOOOOODODOO
OD000D0D0O0O00D0DO0O0O0D defstruct 00 0O00O00OO0DOODODO
defstruct UO U O Ox*versionxJ U0 U00O0OOO0O0OOO0O0OOOO0OOOUO
0000000 (defstruct student name age grade) U 0 *versionx[] 100
O000000000b0000O0stwdent-1 000000000 0oOooooOnO
O0D00O0OO0rest0000D000DO0ODOOODOODOODOODOODODODODOODO
ooooboooboboboboobouoooobooboooboboobOooDoobooo
O000000 defstruct 000000000 student O OO0O0O0OOOOO

05110000

b2 Uubububooboodboodbn

gouodgboobbogbuogbogbobooobooboboobboobon
gboogbgbouogboobboobuoggboobbobboobooboon
OO000o0oboobooosmooboon Scheme0 OO ODDOOO0OOOOOOOODOO
gbooobogobbooobboobboobbooobobooobboobobo

goboboooooobood

5.21 O0OUOOOLOOOOO

4700000000 0O0DOOODOOODOO0ObOO0bO0Dn
e JUUUOOLODLDODODOO

e D UOOOODLODOOOO

e HUUOOODLODOOOODLODODO

e JUUOOOOOOOU
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e JUUOOOOOOLODODODO

OoboooobooooboobobooooooboooboboooobooobDoDo
Oobooboboooboobobobooooooobobobobooboobobooo
OoOoO00ooooobobbooooooboobobooobobbooooooooo
ooooboobOoOo0o0ooooooobooboobbboboooooobbooooooo
goooooooooooooooGcgecooobobooboobbobobobobbDDD
*dsu-object-checklistxU U U0 OO
xdsu-object-checklistxJ 0 0000000 ODOODOODOODOOOOODOODO
oobooooooooobooobbooboooobooboobooboboooboooo
oobobooobooooobooobooobooooobooooooobobooooboooo
oobboobooboooobooooobobooobooboboobboobooboooon
OobooboOoooooboooooboboobooboooboobooboboooDo
00 0O *dsu-object-checklistx 0D OO DOODOOODOOODOODOO Schemed O
oobogos1i20000ooboobobooooogoooooboboboooboo
OO0D00O00Omep00 10000000DO0O0OO0OODOODOODOxO0000O0DO
O000 (closure x) 0 O0x0O000OO00ODO (structure <x000000OO0OO
> 00x0000000 (Aist-car xU00O00OO0OOODOODOOOOOO> OO
OlmepO0 00000000000 ODOOODOOOODOOODLOOOODOOOS.1.50
0 000D0=*dsu-object-checklistxU U D U UODOOODOOOOO0DOO0
OO00000000000000 dsu:update-definitionsOOODOOOOMO
OO0000o0oooooobooobobb eevalO0ODOOOOoOoooooonOOg
ooobooboobooboooooooboboooobobobooobobooboOooDo
oO000O0O0o0oobOooboo0oooO0oobO0oO0obOooboobboooUooboooo
OOo0oobOobobo0oooooobooboboooooogooo
oooooooooboboboooobboooooooobboboooooooDooD

dsu:object-updater U U LD UOUOUODOOUOOODOOODOOODODOOOOOONO
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(define *dsu-object-checklistx*
(map
(lambda (x)
(cond ((function? x) ‘(closure ,x))
((structure? x) ‘(struct ,(structure-type x)))
((1ist? x) ‘(list-car ,(car x)))))
(list
(make-foo-sample)
(make-bar-sample)

2)))

0 5.12: *dsu-object-checklistx DU U UUDDUOOUOOOODDODOOOOO

(define (update-foo old-foo) ...)

(define (update-bar old-bar) ...)

(define (dsu:object-updater x)
(cond ((old-foo? x) (update-foo x))
((old-bar? x) (update-bar x))

(else x)))

0 5.13: TUTScheme OO O OOOOO0OOODOOOODOO

update<U0O0O0OO>0000000000000O000000O0OO 5130000
OO000000000D00O dsu:remove-accessbarrierJ 0000 OOODOO
Oooooooooooogoooooooooooooooooooogoo

goboboooobbbuoooobbboooobbbooobobobooao
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522 UOUUOOLOOUOUOOO

O0o00dboooboobooobboooboboobooboboobooo
gdbooboobtoooooboobooboobuoobbooboooobuooo
goboboooobbboooobbboooobbbuoooobbboouoboobo
Ooo0ooooooobObbbOo0o0ddddooooooooooooboobo
gooooobobobobobObbbbodddoooooooooooooobooboo
goo

ootdoobooodooboddouidolddefine, macro, U O U defstruct
0000000000 ooooooobobobobobobobbbo
gooboooobobboooobobboooon

UObbboodddefine 00000000000 0ONOML *dsu-functions* [
o0DO0o0bboo0buoubbobobboubdefine00ggnobooonoO
J0o0o0obbo0obooobooobboouobooboboobooboooo
gooooobobobbbboboobdddddoooooobooboobobooobobobo
goboboooobobobuoooooboo

gboodboooboobboooboboboobooboobboobobooobon
Jo0o0dobooboobooooboobo0obooboobooboobooo
O00D0000D0000D00Odefstruct 000 O00O0ODOOOOOODOOODOODOO
goooobobbbbotbodooooooooobobobobobobbbboooogog
goboboboboooobbboooobobboooobbboooobbobooon

0000000000000 bo0oboobo0ob0oobooboobo
OO00o00oooooooooooooooecCooooooooooonoag
xdsu-object-checklistxU U U U OO DOUOUO0O0OODOOOOOODODOOODOOO
gboooboobobooboobbobooboboobuoobuooboob
dsu:object-updater U U U UUUODOOODODOOOODOOOOOOOOOU

gbobbooogbobbuooogboboooobobuooooboboboo
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gboodbuoobuodgbogboobbobbuooboobooboboobbon
gobobbobbooooooobbobbibidddd dsu:update-definitions [
gbogbboodboobobogboobbbooboobbooboabn

gobbobooogogn

523 UUUOLOUOOOOO

gobobobbobobbooooooooooooobobbbooodggoogao
oo ifdbuugifbgdoogobugbobobuoobooboboobabn
gbbooobbbuooobboodgbifbuoobbooobbboooobn
gbogobuodgbobogbooobuoobbboobobboobooboon
gbooboboboooboooboobobbudbibd cased O OU cond
gbobb0if0u0ddidblbDecondd000OOO0O0OOO i£000O0UOO0O0ODODO
oo 5140000

gboogboboobooboboobbbooboobobooboobobooon
gbobboooobbboooboboboooobbobuooobbboooobon
gbudbogboobooboobbobbobboboboobooboob
gobbbbbbbodoooobbbbodooooboboobbooooobbbb if
gbobboggbbgifgubbogobbooobbooobboooobn
gbouodboobodbudgboobbodbibdifdd thenOOOOOelse
gbobobooodbobdbO0 then00ooDOoODOO0OOobOODLOOODOD
gooooooogbifbobobobobobobobooooooooooog
bbogbbddbbelseb0ddbnuoobooobbooobbuoanon
gbobbobifggoobbobooooobbboooooboboooonbon
goo

obhbooobbooobboobbooboobbooboooboboooboo

oopoobSubOobooobOooooobooboobooboooooDitooogon
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(cond (<conditionl>

<expr essi ons1>) (if <conditionl>

(<condi tion2> —) (begin <expressionsl>)
<expr essi ons2>) (if <condition2>

(el se (begi n <expressi ons2>)

<expr essi ons3>)) (begi n <expressions3>)))

U 5.14: cond00D00O0O0O0DOOif0000O0

gboogbboobodgbogoboobbbobbodboboobbooon
gboogbboobuodgboobobbogboobboooboobbboon
gogbobbbbbbbbbouoduooooooobobbbobbboodaaaao

goboboooobbboooobobod

b3 UUU:0buobouooonod

s2iiuboboboouboboboobobobooboboboon
gogouboobdooboobboobobooobbooobboobooboann
update-<datatype>U U U U UOUOUOO0O0OOOOOOOOOOOOOOOOO00O
gboogbobobbogbuobbogboobobooboboobooboobo
goooboooon

gbudgbbobodgbuogbboobobuodoboooobboobuoobboh
gogobobbbbbbbdodoooooooooooobbbbbbooodaada

goboboooooboboooobobboo

5.3.1 OUuooobod

000000 515)000000000000000000O0O0ODO0O0O 5.15(b)
gooobobobbobobobobbbbbtboddddoooooboobobobooooboo
000000 5.15() 000000000000 (make-account 100) 0O OO0

gbobboooobbbuoooobbsilebodn
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(define (make-account balance)
(define (withdraw amount)

(set! balance (- balance amount))

balance)
(define (dispatch m)
(cond ((eq? m ’withdraw) withdraw)

(else (error "Unknown message : MAKE-ACCOUNT"))))
dispatch)

(a)

(define (make-account balance)
(define (withdraw amount)
(if (>= balance amount)
(begin
(set! balance (- balance amount))
balance)
"Insufficient funds"))
(define (dispatch m)
(cond ((eq? m ’withdraw) withdraw)

(else (error "Unknown message : MAKE-ACCOUNT"))))
dispatch)

(b)

gsls: dggpoobuogoobobooodon

05.15() 000000000000 515b)0000000O0O0O0O0O0O0ODOO
gooobbbbioooodgooobb vedyUodbgoooooobboo
make-account U OO D0 OO0O0O0O00O0OOO0O0DOOO0ODOOOO0O0OO0OOO
gboobbodgbbobboogbboogbobbobuodobboboboooboon

gboudbouodgboouobogbooobbobuooboouobioobiboibl body



5.3 000:0000Db0O0000 65

withdraw balance
( | ( |
head | Block1] 24 B
100
source
env > "‘\
bod (=
ody ),
start_addr 29
J
~ \
( Block2
head | Blocki| 24
source —
env 1 J
body _1
start_addr 50

g sl16: 00000oogog

obobobobooboobooboobuoobobobobbooboobon
000000000000 00000000000000000000000n
O0o0oboboboobooobooobooboobobobooboobooobooDbo
TUTScheme 00 OOOOOODO const.vec, funname, body, arg info,
start addr U O O0OO0O0O0O0O0O0O00OO00ODOOO0O0000O change-bci O
OO0bD000O0bOo0booboOobobooooobboUbreay OOOOODODOOD
O0o0b0ooooboooboooboobooDbo

DSUODOODDOOO TUTSchemeDODOOODOODODOOOODOODODOO source
O0000000000000000000D0 envOO0D0OODOODODODODO
O0000005160000000000 sourced00O0ODOODOO (withdraw

balance) DOenvO 000000 5.15(a) 00000000 withdrawO OO O OO
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gobobhlooboooobbbooobobobod

00000 vvedyU OO OUOUOOLOOOOOOLOOLOOO0LDOOOLOOOn
O00000000000000000000 5.15(a) 0 make-account 00 000
000000000000 withdraw, balance 1 00O OO O 0O O O balance [
goooobobbobbotbodddoooooooooboooobbbobooooga
UU00U0UOwithdraw U0 0 make-account U 0 0D OO OOOOOOOOOO0O
000000 Owithdraw OO OO UOUOOUOOmake-account U OO OOON
000D 0O000000000 make-account U0 OO OOOOOOOODODO
gbobbodobboddbwithdraw OO OO0 ooooboooooon
bbbl lwithdrawd DO OO OOOoog 5160000
UUO00O0OwithdrawUO OO UOOOOOOOmake-account U O OO OOOOOOOO
source UUOUUUOO envUUOUOUOOOOOODOODDOOOOOwithdrawd U
gOb000d0bb0d0OOchange-bci 0 O0OOOOOOOOOOOOOOOODO
U000 make-account U U U0 OUUOOUOOOO0O00O0OOOO withdrawU U
goooobobooboboobuoobbooboobboooboobobon
gobbbboooooob siTooooobobobbbooooooobooboo
godddooooooooobbbobbboooos18bbbooodod 5.180
U 00 new-account-sample U U OO U UOOLOOO make-account U U O OO0

gboboboooobboogd

5.3.2 UOOOOOO

O000000000000D0D0OD (O0511)0 type00O0OODOODODODOTrest
gbooboooobobooooboo

Uboobdbs1llstudent UL OO0ODOOOOOOOOOOOOOOODOO
O000D0000 student0 00O 0OOU*versionx 10000000 (defstruct

student name age grade) D UOODOUOOODOODOUOODOONODOUO *version*
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withdraw balance
—7> ] ( |
head [ Block1] 24 B
source 100
env e l“\
body =
start_addr 29 s )
- \
Block2 Block2
head | Block1 24
[B/A—23> M HA—2aom
source —1/ make-account make-account
env —_—l 3
body — BEE BEEL
start_addr 50

gs17-00buoobogbooboon

(define (update-account x)

(define (update-account-env n v)

(cond ((eq? n ’withdraw)
(car (get-closure-env new-account-sample)))
(else v)))

(let ((ns (get-source x)) (vs (get-closure-env x)))
(change-bci x new-account-sample)
(put-source x (get-source new-account-sample))

(put-closure-env x (map update-account-env ns vs))))

U518 0ugoooogggoon
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head | Block1] 24
type student-2

name <major 74_)l/|:0)ﬁ§>
age . A

grade |
rest —J /

0 5.19: 000000 student U U000 OOOOOO

020000000 (defstruct student name age grade major) U OO OO
O000D0DO000000D00D0b0000Omajord0oboonm
OO000D0O0D000D0 typeOUOODOODOOODOOODO student 0 OO
O0000+type0O0DOOD0OOO0DODO student-1 0000000000000
O student 00000000 typeODOODOODO student-2000000000O
O Ostructure-type-set! D0 000000000 0O0ODO typeOD OOODODOODO
U student-20 00000
OO00000rest0000000O0DOO0OODOOODOOOOODOOOOODOO
O000 student 00 0000000000000 majorJO0OODOOOOODODO
O000D00O0O0rest000000Omajord00goonoonooonooogon
OO000DoO0bD0ob0obo0oOobod studentO0O0O0OD0ODOOS19000000
oobboooobooooboooboobooooboobobooboboobobooooooo
052000000000 5200000 new-student-sample 000000000
OO0 make-student 000000000000 0OOOODOOODOOOODOOODOO

000D Omajor 000 OO0O#ODODUOOODOO
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(define (update-student x)
(structure-type-set! x ’student-2)

(setf (student-rest x) (list #£f)))

U 520 ggoboboooggooon
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OOoo0oOs000000DSUbD0booooooDbSuoooooooooon
OoooooooooooobsuoooboooooooboooooooDoobooo
gbbboggbboogobbooobbbooobboooobberoonbn
O0bO00b0o0oooboo0oboobooooobooOobOog Schemed OOOO
gbogbboobuogobboobubuooboobboobboobboon
Oo0Ooooooobobe2000000D00O0000DDOOODODOOOOODSUDO
gobobuodoooogbboobboooobbobbuooooobbobboooue.s
gbogobobogboobboobobuooboobboobooobboon
gboboobooboboobobbobdte40bobobbOobOoon
gbooboon

OO000000e100000D0DODOO0OOPCOOOOOODODODOTUTScheme
gddoodtodbrawtus 000000000000 0O0O0O0O0O0O0OOOODO
48 000(KB]DODOODOOOOO=xcallOODODDOODDODODODOOGCOODOOOOO
Oo0O0oooboOoooooDoO G0 100000000000000000O0x%calll
gob 1oo00000bodbboglbouobboobbooobooobbuognon

gooo
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O 6.1: D00dobooooogoon

ooooo Intel Core Duo (2.00GHz)
uod 2GB DDR2 SDRAM
OS Mac OS X 10.6.6
ooooo GCC 4.0.1 (Apple Inc. build 5465)
obobobodbodld | -m32 -g -02 -1m -lcurses -lreadline -ltermcap

61 OOODOO0ODOO0ODSUO0OO

OOo0ooOobOooboooboobsuvdooooboooboooooobooobogon
goboboooobbboooobooboboooobboan
OO00000000DO0DO0ODOODbDSUDOOoO0O0b0OO0OgSchemedngnO

0000000 ¢¥ooo0ooooood

6.1.1 UO00OU0goboooboooooouon

OO0D0oO00OooODbSudbO0obobDe1000D000D00000D00DODOO main
gbooobboboogbbuooobbooobbuooobbuodbibmain0O0
gbbogdbboodbbuobbudbwrmaingdoooooooonboo
gboboboboobooboobd

O00000000000000000000000OGIinseng6]000000 (loop
extraction) 00 0000000000000 00OOOOO0OODOOOOOODO
gbobogbbodboobboobugbbobbuooboobbooboob
gboobooooooboboboboboboboboboobobobobab

O0DO000O000O0bo0obo0ooboobOoOGinsengDgooCcoooogon
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(define (main)
(define (loop-body)
(foo)
(loop-body))
(loop-body))

(define (foo) #t)

gel: 0000000

int foo() {

Li:while (1) {
x = x+1;
if (x == 8) break;
else continue;
if (x == 9) return 42;
}

return 1;

062 CO0000O0ODOODODO

gobobobbooooooobbbobbbodge200006300000 6.20

gbbodgbbugobboobbuagubed3dbbuoobbuooobboobh

gboobobobobbobodb foobObDUOOOOOODLOOODODLDODD

ULiloopUUUODOOUOODOOODOUDDU L1 loopU DO ognon

gbboodoboooobobibfoolbUUODDUOOODOOLI loopOODOO

goobbbboboobobbobod fooUODOOOOLODLDOOOOOOODODODODODODO

gboboboboobooboon
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int L1_loop (int *ret, struct Li_1ls *1s) {
*(1s->x) = *(1ls->x) + 1;
if (x(ls->x) == 8) return (0); // break
else return (1); // continue
if (x(1s -> x) == 9) {
*ret = 42;

return (2); // return

}
return (1); // implicit continue
}
int foo() {
while (1) {
code = L1_loop(&retbal, &ls);
if (code == 0) break;
else if (code == 1) continue;
else return (retval);
}
return (1);
}

06300000

6.1.2 000000

O0000000000000000(SICP)[9]0 410000Scheme 0000
00000 SchemeDJ O OO0 (0DOO0OO0OD0D0)0ODOOOOODOOOO

SICPO 4100000000000000DO0O0DOOODODOO20000000
oooooboilioogsiceod 41400000000 ooobobobooooo
ooboobooooooooooooobooobo1ooosIceo 41.7obogon

gogoobbbbbbbbbototbodudgoooooooooobbooboobbobo
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gbbboooobbbuoodobbboooobbbuoooobn
SiICPO0 41400000000000000DO0ODODOOODOODODOOOO
gbo2000000000b0bb0000b0bbbuoooobobbboooobod
gogoobbbbbobbbbbbbboddooooooooobboboobobbobo
gbobobobooboobooboobobboboobod
gobobobboobbbboddooooooooobobboobbooooagag
gooobobbboooobobbbbobooddooooooobbbbooobbo
gbbuogboboobboobbboooobboolobbooobbooobo
gboobogbobobobooboboboobobobobboobobobob
goooog
gbooboogobs22000000bbbo00gboboboooobbobon
gbbboooobbbuooogbbbuoooobbobuoooobbboao
UO00dob0Osxdsu-functionsx U O OO0 0OO200000000004
gbboodbbbdUdmy-eval O DUOOO0OO0ODOO0OO0DOOO0OOOOO0ODO
my-eval U0 U UOUOUOOUOOOOOO0OO0O0O0O0O0DOOOOOOODbOODODOD
UU0my-evalUUUOU0O0O0O00O0O0O0OO0OO0O0ODODODDODDOOOOOOODODOO
goooobobobobbbbobobodddddoooooooooobboboobobobn
goo
gbbobuoooobbbuoooobbbooooboobbboooooboo
gbogobgooboobooboobobbobbobbobbobbOob 451
OO00000bO0o000obO0o0obOoobO0obObOobOUoOobDUoobOooooGCed
gogooobobbbbbboboobbbbbbobbogooooooooboboon
gooobbbbobobobbbbobboddogooooooobboobobbo
ddddidmake-frame DU OO0 OOO0O0OOOO0OOOOOOODOONO
U0 frame-228 0 000000000 O0OO0O0O0OOOO0O0UOODO make-frame

gobbobooooobbobibuoodoiobD frame-236 00 0O0OO0OOMOO
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#0#=((frame-228 ((f b a ...) (procedure (x) ((+ x x)) #O0#) "abc" 3 ..

() J0000OD0OC0OOO000O0D0O0ODODOOOOOOOOO

#0#=((frame-236 ((f b a ...) (procedure (x) #<function> #O#) "abc" 3 ..

() D0 ODODO0O0OO0O0O0O0O0O0000D0O0ooooooooo

064 0000000000 O0O0DOODOODO

ooooo2000000000000000DO0000DO0OODOOLO20000
O000000D0O0000D0O00D00D000OSchemed O (define a 3), (define
b "abc"), (define f (lambda (x) (+ x x))) 00000000 DOOOOOODO
oodboed0d0D0DbOD00OO0ODOODOODOODOODOODODOOODO
goobobobooobooobobooooooboboboooobobOooo
oOoob0obOOoOO0oo0bOOob0ooOoobO0oboboobOobOobooobobOooo
ooobooboboobooooobobooboUoobobOobDoooobUobOoDo
O00D0O000D00000D0 make-procedure 1O OO OOOOOODOOOO
OO0b00000O01lambda 000 0O00O00OOO0OOOOOOODOOOOOOODO
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(define update-frame
(lambda (x)
(define (analyze-proc val)
(if (and (list? val) (eq? (car val) ’procedure))
(set-caddr! val (analyze-sequence (caddr val)))))
(set-car! x ’frame-236)
(if (1ist? (cdadr x))

(for-each analyze-proc (cdadr x)))))
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(define (tak x y 2)
(if (not (< y x))
z
(tak (tak (1- x) y z)
(tak (1- y) z x)
(tak (1- z) x y))))
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(define (make-account balance)
(define version 1)
(define (withdraw amount)
(begin (set! balance (- balance amount))
balance))
(define (dispatch m)
(cond ((eq? m ’version) version)
((eq? m ’balance) balance)
((eq? m ’set-balance) (lambda (x) (set! balance x)))
((eq? m ’withdraw) withdraw)
(else (error "Unknown request -- MAKE-ACCOUNT" m))))

dispatch)

gerndboobooboobon

goobobbbbbotbouduoodubib accooonobbbbbbDh
oogd

OO0O0TUTScheme OO0 OO0ODOODOOOOODO

(set! *dsu-modex 1)

gbogbbbodboobbobodgbuoobbooobbobbooboabb
gogd

gooooggon

(mainloop)

UU0000OmainloopUd U O0UOOON 6.80 00 OmainloopU U U Umake-account
gbooooooooobobobobobobobobobooooboobobob
U000 inquiriesODUUO0OOO0OO0DOUOO0OODOOO0OOOO0OODOOOOOD
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(define (mainloop)
(if (null? prev-time) (set! prev-time (ptime)))
(if (let ((result (proceed (inquiries))))
(take-stats) result)
(mainloop)
>0))
(define (proceed 1)
(if (null? 1)
#t
(let ((account (car 1)) (action (cadr 1)) (amount (caddr 1)))
(case action
((withdraw) (set-account-withdraw (get-accarray-account account) amount))
((balance) (get-account-balance (get-accarray-account account)))
((make) (add-account (make-account amount))))
#£)))
(define inquiries
(let ((source (open-input-file *inquiry-file-name*)))
(lambda (O
(let ((r (read source)))
(if (eof-object? r)
0
r)))))
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(define *dsu-functionsx*

(list my-eval tagged-list? make-frame))

(define (dsu:update-definitions)
(define new-my-eval
(lambda (exp env) ((analyze exp) env)))
(define new-analyze
(lambda (exp)
(cond ((self-evaluating? exp) (analyze-self-evaluating exp))
((variable? exp) (analyze-variable exp))
((quoted? exp) (analyze-quoted exp))
((assignment? exp) (analyze-assignment exp))
((definition? exp) (analyze-definition exp))
((if? exp) (analyze-if exp))
((lambda? exp) (analyze-lambda exp))
((begin? exp) (analyze-sequence (begin-actions exp)))
((cond? exp) (analyze (cond->if exp)))
((application? exp) (analyze-application exp))
(else (my-error "Unknown expression type —-- ANALYZE" exp)))))
(define new-analyze-self-evaluating

(lambda (exp) (lambda (env) exp)))
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(define new-analyze-quoted
(lambda (exp)
(let ((gval (text-of-quotation exp)))
(lambda (env) qval))))
(define new-analyze-variable
(lambda (exp)
(lambda (env)
(lookup-variable-value exp env))))
(define new-analyze-if
(lambda (exp)
(let ((pproc (analyze (if-predicate exp)))
(cproc (analyze (if-consequent exp)))
(aproc (analyze (if-alternative exp))))
(lambda (env)

(if (true? (pproc env)) (cproc env) (aproc env))))))

(define new-analyze-sequence
(lambda (exps)
(define (sequentially procl proc2)
(lambda (env) (procl env) (proc2 env)))
(define (loop first-proc rest-procs)
(if (null? rest-procs)
first-proc
(loop (sequentially first-proc (car rest-procs)) (cdr rest-procs))))
(let ((procs (map analyze exps)))
(if (null? procs)
(my-error "Empty sequence -- ANALYZE"))

(loop (car procs) (cdr procs)))))

(define new-analyze-lambda

(lambda (exp)
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(let ((vars (lambda-parameters exp))
(bproc (analyze-sequence (lambda-body exp))))

(lambda (env) (make-procedure vars bproc env)))))

(define new-analyze-assignment
(lambda (exp)
(let ((var (assignment-variable exp))
(vproc (analyze (assignment-value exp))))
(lambda (env) (set-variable-value! var (vproc env) env) ’0k))))
(define new-analyze-definition
(lambda (exp)
(let ((var (definition-variable exp))
(vproc (analyze (definition-value exp))))
(lambda (env) (define-variable! var (vproc env) env) ’0k))))
(define new-analyze-application
(lambda (exp)
(let ((pproc (analyze (operator exp)))
(aprocs (map analyze (operands exp))))
(lambda (env)
(execute-application
(pproc env)
(map (lambda (aproc) (aproc env)) aprocs))))))
(define new-execute-application
(lambda (proc args)
(cond ((primitive-procedure? proc)
(apply-primitive-procedure proc args))
((compound-procedure? proc)
((procedure-body proc)
(extend-environment
(procedure-parameters proc)

args
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(procedure-environment proc))))
(else (my-error "Unknown procedure type —-- EXECUTE-APPLICATION" proc)))))
(define new-tagged-list?
(lambda (exp tag) (if (pair? exp) (eq? (car exp) tag) false)))
(define new-make-frame
(lambda (variables values) (list ’frame-236 (cons variables values))))

(set! my-eval new-my-eval)
(eval ’(define analyze))
(set! analyze new-analyze)
(eval ’(define analyze-self-evaluating))
(set! analyze-self-evaluating new-analyze-self-evaluating)
(eval ’(define analyze-quoted))
(set! analyze-quoted new-analyze-quoted)
(eval ’(define analyze-variable))
(set! analyze-variable new-analyze-variable)
(eval ’(define analyze-if))
(set! analyze-if new-analyze-if)
(eval ’(define analyze-sequence))
(set! analyze-sequence new-analyze-sequence)
(eval ’(define analyze-lambda))
(set! analyze-lambda new-analyze-lambda)
(eval ’(define analyze-assignment))
(set! analyze-assignment new-analyze-assignment)
(eval ’(define analyze-definition))
(set! analyze-definition new-analyze-definition)
(eval ’(define analyze-application))
(set! analyze-application new-analyze-application)
(eval ’(define execute-application))
(set! execute-application new-execute-application)
(set! tagged-list? new-tagged-1list?)

(set! make-frame new-make-frame)
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;; added : access-barrier
(set! frame-variables
(lambda (frame)
(cond ((eq? (car frame) ’frame-236)
(caadr frame))
((eq? (car frame) ’frame-228)

(update-frame frame) (caadr frame)))))

(set! frame-values
(lambda (frame)
(cond ((eq? (car frame) ’frame-236)
(cdadr frame))
((eq? (car frame) ’frame-228)

(update-frame frame) (cdadr frame)))))

(set! add-binding-to-frame!
(lambda (var val frame)
(cond ((eq? (car frame) ’frame-236)
(set-car! (cadr frame) (cons var (frame-variables frame)))
(set-cdr! (cadr frame) (cons val (frame-values frame))))
((eq? (car frame) ’frame-228)
(update-frame frame)
(set-car! (cadr frame) (cons var (frame-variables frame)))

(set-cdr! (cadr frame) (cons val (frame-values frame)))))))

(eval ’(define new-frame-sample (make-frame-sample))))

(define old-frame-sample (make-frame-sample))

(define (mk-checklist-elem e)
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(cond ((1ist? e) ‘(list-car ,(car e)))
((function? e) ‘(closure ,e))

((structure? e) ‘(struct ,(structure-type e)))))

(define *dsu-object-checklistx*
(map mk-checklist-elem

(list old-frame-sample)))

;3 modified : frame abstruction updating
(define update-frame
(lambda (x)
(define (analyze-proc val)
(if (and (1list? val) (eq? (car val) ’procedure))
(set-caddr! val (analyze-sequence (caddr val)))))
(set-car! x ’frame-236)
(if (1list? (cdadr x))

(for-each analyze-proc (cdadr x)))))

(define dsu:object-updater
(lambda (x)
(define (old-frame? x)
(and (list? x) (eq? (car x) ’frame-228)))
(cond
((old-frame? x) (update-frame x))
(else x))))

(define dsu:remove-accessbarrier
(lambda ()
;; added : access-barrier removal
(set! frame-variables

(lambda (frame)
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(caadr frame)))

(set! frame-values
(lambda (frame)

(cdadr frame)))

(set! add-binding-to-frame!
(lambda (var val frame)
(set-car! (cadr frame) (cons var (frame-variables frame)))

(set-cdr! (cadr frame) (cons val (frame-values frame)))))))



