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Obj ect nmet hod2 — 5
obj ect
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000000000000 active unification 00000000 (2200000 245000) 0
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000000000000 00O (DOoooOo0ooOooooooD)O

struct global_variables {
q *heappO; / 000000 =/
q * Volatile heaplimitO; /* heaplimit OO0 (DOODO) =/
struct goalrec *current_queue(O; /+* 000000000 OOOOO %/
struct goalrec *resumed_goals(O; /* 000000 OOOOOOODOOODO =/
unsigned long current_prioO; /x OO0OO0OO0O =%/

unsigned long top_prio0; / 00000000000000 oog) =/
struct prioqrec prioqO; /* 00000000000 00oooooo =/
q *heaptop0; /* 000000000 =/

q *heapbottomO; /* 0000000000000 00Dooog */
q *real_heaplimitO; /* heaplimit 00000 (DOODO) =/

unsigned long heapsizeO, maxheapsizeO, incrementsizeO;

/* 00000000000 000DO0O0OCO000000000000  (in word) =/
unsigned long real_heapbytesizeO; /* 0O OO0O0 (byte) */

double maxactiveratioO; /x 00000 D0OOO0DOOOOO =/
unsigned long this_more_spaceO; /* OJOO00O00O =/

q *new_space_top0, *old_space_top0O; /* O0O0ODOOOOO0OOODOO =/
unsigned long new_space_size0O, old_space_sizeO;

/ O0000000000000 =/

q **gcstackO; /x GCOUOOOOODOOOO =/

q **gcsp0; /* GCOOODOOOOOOOO =/

q **gcmax0; /* GCODOOOODOOOOO =/

unsigned long gcstack_size0O; /* GCOOOOODOODOOODOO =*/
Volatile long interrupt_off0; /+ 0 OOODOOO */

struct goalrec *interrupt_qpO; /* OO0 %/

struct { /* OOOOOOO0O =/
/* parallel comm Imp. */
long my_numO;
long num_pesO;
union {
/* shared-memory Imp. */
struct {
long queuedO;
struct ex_goalrec* ex_qgp0;
long curridO;
long 01didO;
long shm_htopO;
long shm_hbyteO;
long dummy[10];
} shm;
/* dist-memory Imp. */
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} aux;
} par;

char *program_name0O; /x OO0O0O0OO %/

int command_argcO; /* OO0O000000 x/

char **command_argvO; /x O0OO0O0O0O =%/

g* (x*gc_hook_table0)(); /+* GCOOODDOOO */

int gc_hooktab_sizeO;

int num_gc_hooksO;

g* (xxafter_gc_hook_table0)(); /x GCOODODOODO =/

int after_gc_hooktab_sizeO;

int num_after_gc_hooksO;

unsigned long /* DO OOOOO0O =/

suspensions0O, resumesO, copied_suspO, cum_suspsO, cum_resumpsO;

struct suspended_goal_rec *suspended_goal_listO; /* DO0OOOO00O0OODO
Ooooooog =/

Const struct predicate *postmortem_pred0O; /* post mortem OO OO */

q postmortem_argsO;

long generic_argcO; /* 00 000000000000 0O0O0OO00O0O0O0O0O0OOO0O =/

q generic_argO[MAXGENERICARGS]; /+ 00 0OUOOU00OO0ODODOOOOOOOOOOODOO

oooog =/
q reasonsO[MAXSUSPENSION] ; /* 0000000000000 =/

ooopobobobobobbDbDbOO0OglobalsUUOOOOOOODOOOOOOOOO0OOOO
0000000000000000000 dnclude/klic/struct. h 0O O0D0000000O0O

e 0D globals O UOUODOOOOOOO glbl O OUO0OO0OOODOOOOOOODOOO
000000000 declare_globals OO OO0OO0OO0OO0O0OOO0DOOO0DOOODOOOO
OO0000Odeclare_globals U0 OUOOOOOOOOOOOOO

oJJ000O0O0O0OODOODOOOLODOODOOODDOOOOglobals.heapp0 U Oheapp
OO00000D0OCO0O0O0O0ODDOOOglbl->heappo OO OOOOODOOOOOOO

242 0O0O0O

KLiO0OO0OOODOOOOUOO0OoooooooooKLICOOO “stop and copy” OO0 GCO
O0000C0C00O0O0ODOD KLloooooooooooooooooo KLigooooodod
gobOo0oboobOo0oOoOoboOoDbDOoOoOoUObOoOoboOb0b0 KLlopooooobooooooo
ooooobooobooboboobboobooobo0ooboobbooobooobooboo
00000000 GCOODOOOOOO0O0000000DDOoOoDO0o0oO0ooooooooooo
oo GCOOUOU0DOO0OOUOOooDUODoOO KLICOODDODoDooooooooooooooo
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heaptop

Y

| %
z 1%
W H Dheap g L

&t

heapp —

heaplimit [ - _ . . _ _ %’} <
heapeggttom > S Z
N
stem h ar b
System heap = =

029 O0O0O0OO0O0OO

gooboobboooboobobooboboobboobg
CopyingGCOOUOODODODOOODDOODOOOODOOOODOOOODDODO 2000000000
gboobooobogoboobboobooobooboboon

000000000o0oooo 29000000
O000000000000000000000000000Oheaplimit 0000000000
gboooobogoboog
ooooooboooo0oobooobOo00oDbDoOobOo00UDoOOOoOooUoDOoOooD KLIOoooOoo
000000000 0DO000O0DO000o00oo0DOo0U0odD KLiooooooooooodod
O00000000000D0heap limit 0000000000000 O0ODODOOOOOOOOOO
gbooboobogoboobboobbooboooobuooobbooboooboooboooboo
gbboobogoobogn
goboobooooobobboooobobboooobbboooooboboooobDbbobooo
gbooboobogoboobboobbooboooobooobboobboooboooboooboo
OO000O0O00DOO00DOO00CO00bOO00DObO00ODOOOOO0OObO0OODOO0DnD Onaive
oooboobooobooboboobobo0oboooboooboobboooboooboooo
O00000000000000D00000000000oDoOoCO00000oooOoOoDOoOoOoo
gboobooboboo looboooooobooboooooobOobobOoboboobooboobooo
gobbobooooobbbooobbboooobobboooobobobbooobboboooon
ooooobooobooboboobbooboooboooboobbooobooobooboo
gooooboooboobboobboobooobooboboobboooboooboobo
O heap limit 000 0000000000000 0ODODOOOOOO00OOOODOOOOOOO0OO
googo

GCOU0OO0O00D0O0O0O0O00D0O0D0OO0O (ODO0OD0DDO0O0D0O0O0DD0OD)DO0DDDOOODOO
0000000000000 0ooooooooooooGCoooooooooooooooo
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gbooooobogooboog
O00KLICOOOOOODOOOODO0o0oo0o0o000000ooooooooooooGcCoon
goooobooobooboboobboobooobooobboobbooobooobooboo
0000000000000 00000 (00D0O0D00D0000O00O0U00O0D0O0DOUOOoOO
O0o00oO0ooooooo)o
OO0 heapOJODOOOOODODODOO globalvariables 00000000000 DOODOOOO
goobogn

heapp: 000000000000 (DOOUOODOODOODOOOOD)

heaptop: O0OO0OODOOOO

heaplimit: COOOO0OOOOO

heapbottom: 0OO0O0O0O0OOCOOO0O

real_heaplimit:  heaplimit 0 000

heapsize: 0000000 OOOO (DDOODO)

maxheapsizez 000000000000 (DOOD)00D0O0O0O0O0OO0OOOOOODDOOOO
gooooooono

incrementsizez 0000000000000 (COOO)

new_space_top, old_spacetop: GC OO0 /00000 (D0OO00O0OODUnew.space_top ==
heaptop 0O OO 0OO)O

new_space_size, old_spacesizez GCOUOO /0000 (D0 +0000000)0000O (OO
0o)

243 DOOOO

KL1OOODOOOOKLICODOO CO0D0000ooooooooooocooooood
goo00ob00obobo0obob0obUobUobOobOoboobooboOoooooo

0000000 module 00000000 OOODD module U MImodule UOOOOMO
000000000000 include/klic/struct h 0000000000000 000O0OOtypedef
module *(module) ) 000000000 OODOODOOOOODODOOOOODOOOOOODO
COO0O00O0D0O0Otypedef char *(module) () 000D OUOOOOOOOKLIOOOOO
goboooobobooobbooooboboooobboooobooooobboooDboooDbOoOoo
ooo

000000000000Doo0o00 KLICOOOODoDooooooooooooooooo
O00000Olong int 000 alignment 000 0000000000000 OOO0O 2bitd0O
obooboooooooooooooo
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244 OO

KL1O0O0O0OOKLIC OO0 include/klic/struct. h OO0 DO D0 000000 predicate 0000
oooo0o0o0ooooooooooooooooKLIogooooooooooooooooooo
000000000 genericobject 00O OO OO0OOOO

gbooboomooboobooboobooboobooooooooboooooooooooooon

struct predicate {

module (xfunc)(); module 00 O
unsigned short int pred; gg 1D
unsigned short int arity; gogod

s

00000 IDDODODDO0O0O0O0O0O0O0O0O0O00O00D0D0D0D0D00D00O0000000ODO00OO0
000000000 fune, pred 00 0000000000000 DO0OOOOODO (DDODOO GC)
gooboobogoboobbuoobboobooooboobbooboooboooboooboo
goog

O000000ooooooKLICOOODOOOoooooooooo

245 00O000OOOO

0000000000000 (D0D)00000000D0O00OD0O0O0O0OOOKLICOODOO
0000000(@UD0 KL1OODO0D0OO0DODO000)00o0ooooooooooGgCcooooo
0000 GCOUOoOOoOooooo)o

00000 include/klic/struct.h 0 0 O goalrec 00000000 D0DOOOO?

struct goalrec {

struct goalrec *next; obobobobooooobooooon
Const struct predicate *pred; DU DOODOUODOOOOO
q args[6]; ooogo

s

oo DDDDDDODO
ooooobooobooboboobobo0oboooboooboobboooboooboooo
OO000000oOoO00ooOoO00ooo0oo00oOoO00oDoooooOoKLIOoooooooo

*200000 (6] 00000000000 DOOOOOGDBOOD COODO0DOOOOODOOOODODOOOO
goalrec 0000000 UDO0OODOD 6000000000000 DOODODOODODOOODOOOOOOOOOOODOO
oooooooo
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0000000000000 0O00OUoUoOO (LIFOODO)O00ODOUOUOOUOOOOODOOO
gbbggbogobuoobbuobboobooobuooobuoobbooboooboon
000000000000 0args 00000pred0 00000000 OODOODOOOOOOOO
goobogn
oo DL
000000000000 000000000000O00000000O0ODO0O0D (DOoDoOoDo
KLICOOODODODOOO0OODO0OO0O0OO0)Doooooooooooooooooooooooooo
gooboobogoboobboobbooboooobooobbooboooboooboooboo
gbooboobogoboobbgoobbooboooobuoobbooboooboooboobn
good
godoooboboooobobooboobooooooooobobboboboboboboboboboDbbbobon
gobooobogboboobboobooboboobboobooobooobobooboo
OooooobooOooooo 200000000

e 0O ODODO
e 100D

oo0oooboobobooboboooboooboon

gobogo

next O 0O0O0O0ODOO0O0O0O000000000000O0O0O00O0OOODLDODODDOOOO0OOO
00000b000b0o0obOb00o0b00ob0bo0ob0oOo0obOoboboOoOn current_queue 00O 0O
0000000000000 00ooooo0oD LIFO0OD0O0O00000000o0ooogo
gboooobogbooboobooobooonbog

good

0000000000000000 2100 (23000)00000000000O0ODO0OOOOO
0000000000000 00U00oooDoooo0oddsusphO0OOOOOOOO

U00b00b00b00b00ob00o00o00o00od0dsusprec00000000O0O0O0OOOODOO
Osusprec 000000000 0O0OOOO0ODOO0ODOOODOOOO0ODOOOO0ODOO0ONOOsusprec
O0O0000DbO0O0b00b0o00obOnbOd susprecd 200000000nhock000O00OODOODO
0000 hookOOOOOOO goalrec0 0O ODOOOODODODODODODODOOOODOOOOOOOOO

0000000000 D0000 (goalrec) 00D (next 00 000)0D0DODOODOOOO
O0INTOODODOODDODOODODOOOO00O0000000000000000 field00O0O00O000O
goooobogooooobooo

struct hook {

struct hook *next;
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— i / 0 \

e b7 K \* :
2eopr BT O—R
REREK (susprec) \\\ .
797
I—)LLa—R
I LEHLT—

0210 DO0OOOOOOOOOO

union goal_or_consumer {
long 1;
struct goalrec *g;
struct consumer_object *o;
} u;
s

struct susprec {
q backpt;
union {
struct hook first_hook;
long 1;
}ou;
};

0000000000000 00000000000000000000 hook T next 000
000 hookOOOODOOOODODOOOOsusprec000000O00O0 hookOOOOOOO hook O
0000000000000 00000 hookOODODODOODOODOODOODOODOO
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0211 OOOOODOODOOD

hook 0000 next 0 Osusprec 0000000 hookOOOO hookOODODOODOODODODO1
o0Oo0o0obOoOoOoooobobogb 21100oo0oooooooo
O0000000000000000000000000cunsumer object 0000000000
O consumer object 00O O Odataobject 000000000 MMOOO KLIOOODOOOOO
gbboo™obooboooboobboobbooboooboo
00000000000 D0O00O0Oconsumer 000000000 Ohook O0O0OO
goal/consumer 0 00000000 20000 (D00ODOhookwl)D0OO00DOODOOOO
O000100000000000000 OROOODOOOO0O00O0OODOOOOOOO00
0000000000000 000000000000 hookODODODODOODOODOODOOOOO
2100000000000 O00DOObDO00ODOODbOOODOOOD
gooboobooobooboboobboobbooboooboobboobboooboon
0000000000000 00000000000 hookOODODODODOODOODOOODOOOO
gooooooooooooooodboooobooboodobogoDl1oboUbooboUoDboo
O00000000000000000000 goalrecD next 100000 OOOOO0OOODODOO
0000000000000000 INTOODOODODOODOD000O00D0000000 (goalrec
000)00D0000O0UOINTODOODOODOOOO
0000000000000000 dnclude/klic/susph D0 000000000000 O0OO
goboooo

is_consumer_hook(hook):  hook O consumer 0000 Ogoal 00000
tag_consumer_hook(hook):  hook O consumer D0 00000
untag_consumer_hook(hook):  hook O consumer 00000000
suspp(x):  x O (struct susprec *) 0 cast 00O
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allocnewsusp(var, srec): 100000 100000 susprec0000000000000Ovar
000000000 susprecd srecU 00 O0OOO0OOO

makenewsusp(var,srec,aIIocp): 100000 100000 susprec00000O0O0OOOOOOO
O0Ovar 000000000 susprecd srec000000000Callocp000O00000O
ggd

allochook(oldhook,newhook): newhook 000000 hook 00000000 O oldhook O 0O
googgo

addhook(olddhook,newhook,allocp:  newhook 0O O 0000 hook 0000 OO OO O oldhook
ygoooooon
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0 30

KLICOOODOOOO

O0O0DO0DOKLICOOOKLIODODOOOOOOooDoDooooooooooo

31 00000
KLICOO KL1000O0O00000000000000000

1.0000000000000000001000000000000000000 (try
00o)o
2. 0000000000000000000000000000000
Da0000000000000000000000000000000000000000
0000000000000000000000000000 (0000)0
ObO0DOO0000000D000000000000000000000000000000
ooooooo
e 000 (00000)00000O0O0DOD0000O00OOOODNO0D0O000000
0000000000000000000000000000000000000
000
e 000000O0D0DOO00O (D0000O00)D
e 00DOO (DOODO)O
000000000000000MO0000 (00000000000000)00
0000 (0000000)0
3.00000000000000000000000000000000 (top-level succeed
00o)o

0000000000000 KLICODOODOO0OOO000 KLl ooooooooooooooo
00000 (D000 module000) 00KLICODODOODOODOODOODODODODODOODOODO
gboooobogoboobboobooon
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32 0J000O0O0O0OOdnd

0oodoooooboboooobooddddddddd=0000 ==0000ogoa
...000000000000000000D00 KLICOODoODOOoOooooooooooooo
00 runtime/kmain.c00 toploop0 000000000000

000000000000 0000000000 module0 00000000 ODOODOOOO
0000000000000 00do00o0ooUo KLICOoOoooooooooooooooo
ddodoooooobobobobobobobobboboobbodddoooooooooo oo

e J0000OCDUDUODUODUODUDUDUDODODODODOUDODOUOUOOUbDUbOOO
UO0Oreturn 0000

e J0000ODUODODODODODODODODODLODODODOOODOODOODOOO
O00000KL1OOOOODODO00OOO0DODOo0O0DOo0o0o0o0o0oo0oooooooood return
obooboooobobooboooo

goopoooobODbboO0O00000n0 current.queneJ000O0O0O0DO0O queued 0000
gbobobobobob gpUbObObObOODbDObDOoDOoDOon
O00 module 00000000 toploopO 0000 OOO0O

static void toploop()
{
declare_globals;
struct goalrec *gp = current_queue;
Const struct predicate *toppred = gp->pred;
module func = (module)toppred->func;
while (1) {
func = ((module (%) ())func) (glbl, gp, heapp, toppred);
gp = current_queue;
toppred = qp->pred;
X
}

current_queue 00000 (00000000 0O0)0000000000O00O0O0OOSstruct
goalrec 0000000000 DOOO0OO qpUOOODODOOODOOO (struct predicate) OO
0000000000000000 (fune) D00D0O0O0O0000O000O00OOO0OO0OOOODO
00000000 whileODOOOOOOOODO

O0O0O0Omodule00000O0000O000O00O0OOOO

ghl: 0000000000000 (02410 (18000)00)
gqp: 0000D0000000O0D0000
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heapp: OOOOOO
toppred: (00000000 0O0OOO)00DO0O0DOODOODOODO

33 00O0ooooobo

331 ODO0O0OO0OO0O000
0000000000000000000000000000000

o lO0ODOODOIDODO
e 0D IDOOIOODUOUOUIDOOOODCOO (OO atom.h, funct.h)O (0DOODO) OO
0000000000000 000oooKLICODODOOOOooooooooooooo
000000000000 includeO OO
e 0UI0IDOOODODOODDOODLDOO
1. 0000 includeO O 000 O O Oruntime/klic/klichdr.h, runtime/atom.h,runtime/funct.h
O include 0000
2. 0000000000000 00 fooward OODOOOOOOOOODODOODOOOOO
00000o00DO0o00o0oU0oo0o00ooooo0ooo0 coopooooooooo
000000000000 000000000 3420 36000)0000O0ODOO
. 0000ooboobooooboobooboobooooooooooooooooooooo
00000 CO00ooU0ooooDoooooooooO0oooooooooooo
3420 (36000)0000000
4. 000000000 O00OO0O0DOoOOO
alO0O0O0OOO0OD0OOOO0ODOOODDOOOn
ObO00O0O0MMOO0O0D0O0O00O0D0O000O000O0O0ODODO0O0O0OO 3420 3600
0)oooooo
OcO00000OU0KLIOODOODOOODOOODO cCOD0ooooooooooo
goooobobooboooobooobuoonoboon
— 0000000 00DbO0O0Ob0a0,al00000O0COO0OO0O0ODOOOOOO
000 (000000000000 D0O0ODO0O0ODO0O0DOD)DO0O0DOO0ODOO
— switch.on pred 0000000000000 dispatchODOO0O0O0O0OO0OO0O0O
goo
—goboobbooboooboobboob
— 00 (D00 interrupt. N 00)0000000000O0O0DOODOOOO
goo@mooobobobboooooooboboooooobobboooooon
0000000000000 00000D0 (DoDoOooo Gecooo)ooo
goo
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<gOooooooo>

<OO0Ooooooooooooogs>

<OO0oobooooo>

module module_XXXX(glbl, gp, allocp, topred) /x DOOOOOO =/

{
<0oooooooopooos>
module_top:
switch_on_pred() {
case_pred(0, main_O_top);
case_pred(l, nrev_2_top);
last_case_pred(2, append_3_top);

main_O_top: {
<main/00 000>
}

nrev_2_top: {
<nrev/20000>

append_3_top: {
<append/30 000>
}

031 0O0OoOooooooo

o000000bO00oOb00o0o0o0bO0o0o0obDDbD 300000000 DODOOODDO 310
goo

332 0OO0OO0OO0OOOO00O0O0
D0000000000000000 2000000000

O0oo0o0oO00: KLICOODODOOOOOOODOoOOoOoOoooOoOo
1. O000obOOoboobOobOobOobuoboboobooboooooooooooooobooo
gboboobbogoboobboonobad
2 00000000000 DOODOODOODODOODOODOODOODOODOODOODOODOODO
gobooboboooooon
googooboogoog
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goooob: ooobboboooobobboooobbooobbobooobbbooooobooo
gboboobogbobuoobboobooobuoobbooboooboobbooboo
goobooboooboobboobboooboooboobbooobooobooboboo
gbobooboboooboooboobboobobooboooboon
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Optimization) 0000
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0000000000 CDO goto 00000000000 ODODOOOODOOOCOOOOO
gooboboooobboboooobobbooooobobobooooobDboooobobo
0000 rFGOOODODOODOOOO0OOODDOOO

00000000OU00OU00OU0OU0O00O0O00O0O0O0O0D (3200000 34000)0000O
00o0o0obO0oo0ob0o0obOboobboo0oboobobD retuern0D0O0Q0onOO

0000000000000 000O0OOpreceed()0000000D000O0OOOOOOOOO
U000 execute DO ODODDO0ODOOO0ODOOO

333 0O0OO0O0OO

0000000000000 00000000000O0000000O0O0D 3.10 (29000)0
O<nrev/20000>00000000000000000 350 nrev/200000000000
84 -125000000000O0O0O0ODO 3.20000

03200000000000000D00D00DO0DO0obOOoDbDO

ooooodooOo: OoooOoooO0oO0ooDOoooO0oOooOO0ooDOooDOoOooOOoOoooOooDO
switchoonpred 000000000000 OOCOOO0O0OOOOOOOOOOOOO
00000000000 a0,al ...an000DDO0O0OOOOOO

OooooooboooooOo: ODoOobooOoobDOoOobOO0oDbOoOobOOoboOoOdOgotoDODODOOOD
000000000000 0000000O0O0000 (a0...n) 000000000000
oooooooooooooboobooooooooo
ddddddlUlUreasonp = reasons; JUODOOOOOOOreasonp UU U U UU
Oo0oo0oO0OoooOooooooooOoOoOoooooooooooKLIODOoOoOOoOogo
O0000000o0oOoO0o00oo0ooooooOoKLICOODODOoOoooooooooooO
oooooooOooooooOoooobooooooooDOoOooO0oO0oOboOoDODO0ODOn
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0000000000000000000000000O000000D (Do0DoOOooOoo
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nrev_2_top: { gooooooogs>

q x0, x1, x2;

a0 = gp—>args[0]; <toboobooooobooooboogoo»>
al = gp->args([1];

gqp = gp->next;

nrev_2_clear_reason: gooooooooood»>
reasonp = reasons;
nrev_2_0: <dooooooooood»>
nrev_2_1:
switch (ptagof(a0)) {

<nrev/2000000>

nrev_2_ext_interrupt: <{booboopobogoboog»>
reasonp = 01;

nrev_2_interrupt: bgogoobood»>
goto interrupt_2;
3

032 O00O0OODO

interrupt-2 0 goto 000D 000O00)0000000D0OO0DO0OOO0OOO0OOOOOO
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0000000000000 0D0O000000000O0D0OD (DO0DDODOODOODOOD)
goooooooooooooooooobbbbbbbbbboodooU0UUUUUUUUg o
goobboooooooboomobooooobboooooooboboooooobooooooonoo
gobogoo

0000000000000 00O0allocp T heaplimit 000000 allocpO0 0000000
O0O0heaplimit 000 00000000000 O0O00O0O0ODOOOOOOOOO0O0OOODOOOGC
000000000000 000000000000 (D00)000 heaplimit0 000000
gboboobogoboobbuodbboobooobuoobboobboooboooboobn
0MobooboboobOboooboooobo

00000000000 0DO00DO000O00D0OD0O000000000dO0O interrupt_goal 00O
gboooobodbDreassonp 0000000000 O0O0O0DOO0OOOOODOOOOODOODOO
00000000000000000000000000000 320 (31000)000D00OOO

000000000 DOO00: DODO0O0O0OOOreasonp 00 0OOODOOODODOODOOODODOOO
resumed _goals 0 goal 00D O0OD0OO00OOODOO returnd 00

ggooooooboob: ODobobobobobobobUoboouoobobuoboboboo
0000000 (00 dofail())0000000O0

0000000000000 : 0O000000000000000KLICOOO3000 REFO
O00000000000000D000D000D00000OOinterrupt_goal 000000
0000000000000 0000D0 REFOODODODOODOODODODODOOOOoOOooDd
000000000000000000000000000O0O00000
000000 oboboboooooooooboooooooooooooooooooon
0000000000 (D00D000)00000000000000DO0OUO0O0OoOO0O
00000000000 Oresumesame prio() 0000000000000 00OO0OO (O
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allocp — -
0: | NI LATOM
1| ZHA

it 2: next

e .
3| pred \

E% \a ) append/33—J)V
4 | argd0]: 25X (struct goalrec)
S | argd1]: [A]
6: | args(2): 23z

allocpP5D A 7w h

033 00000000

0000000000oooo)d

341 0OO00OOOOO
KLICOOOOOOO0O0O0O0O00OO0000000000

e OU0ODOOODOODDOODLDOO
e KL1OOOODODOOODOOOOO

000000000 Oallocp00000O0OO0ODODOOOCOOO0O0O0ODODODODOOODOOOOOO
0000000000000 allecp00000D00D0OD0OOOOODOODODOODOOODOODOO
0000000000000000000000 allocplz] (x>0) 000000000000
goobogo

O00000O0O0Onrev/20 10000000000000D000DOOODOOODOO

nrev([A|X], Y) :- nrev(X, X1), append(X1, [A], Y).

OO0obOO0oo0bO00O0obOo 40000 109000D00O0O0O0ODOOOOOODObODbOODO
0000000000 (0D 3300) 0000000000000 0LO00DO00DOOODOOOD
000000000000 (D0OD0D0O0000 350 (37000)0DOO0O)O

e 00 [AlO0DODODOODODOD allocplo-11000000 (95-9700)0

95 allocp[0] = NILATOM;
96 x1 = car_of(a0);
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031 0000

KLioooo |oooo0o0ooooo

foo foo
foo_bar foo__bar
’foo<>bar’ foo_3C_3Ebar

97 allocp[1] = x1;

e 00 0allocpl2 - 6] 000 00append/3000000000000000000000
0 (99 -10300)0

99 allocp[2]
100 allocp[3]
101 allocp[4]
102 allocp[5]
103 allocp[6]

(@) ap;

(q) (&predicate_main_xappend_3);
x2 = makeref(&allocp([4]);

x0;

al;

e 00000000000 00000000000000O0ODallocpd 70000000
(10700)0

107 allocp += 7;

342 DOO0OOODOOOO

000000000000 000Oo0oOo0ooO0oo00o0 KLlooooooooooooooo
0000 CO00D000DooO00oo00ooo00ooo0Dooooooooooooooogo
gboogobogobog

good
O0000KLIOOOODOOODO0OO0DOD0O00O0oO0o (oo KLlooooooo)ooooo
oboooooobooobooon

e KL1OODOODOOO[A20-9 0000000000

e KL1OODOD’ OO’ 0000000

e I0IIUDNDDODODOUONDO’HA’OD 3000000000AHAHDO 200000000
0000000000 200 160000000-9A-FO 160000000000 2000

031000000000D00
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dooooboooboooog
goboobooobooboboobbooboboon

module_ + KL10OOOOOODOOOOOOOOOOOODOOODO

O000Ofoo 000000 module_foo” OO0 Ofoo_bar 00 00O O Fmodule_foo__bar”
D000 foo<>bar’ 00000 “module_foo_3C_3Ebar” OO 0O0O

goooobogoo
gobooobogboboobbooboonooboo
predicate.+ KL1O0ODOOOOOOOOOODOOOOOOODOODOO

+x4+ KL10O00ODOOOOODODOODODoOOoOoooooooo
+-+00a0o

gbooooboogooog
goboobogooboobobuoobboobooobuoooboobbooboooboon
gbbogobogooboooo

[1, a, 10, [2, x]1]
foo([1,2], bar, 3)

0000000000000 00000000000D0000000000 000 dNaiveO
00000000000000000 (0000000000000 0O0D0O0O0D)0D0000OO0
gooboobogoboobbuoobbooboooobuooobboobbobooboooboooboo
gboooobogoo

e OU0UDLDOODODOODDOODLOLOODODDOODDOODLO

e 100000 DOUIOODOUOODOUOODDO (DODOfoo(X) :- X=[1,2,310
00000foo(X) 000000 0DOODODOD)00OD 1000000O0DOODOOOOOO
00000000000000 (0oo0DoO00oO0oUooooOoGCoOUOOOoUOOOoOoO
0000000000000 0OU0O0O00O00O000O00oDOoDoOOooOooooO)O

e J0I0DO0ODL/OODOUOL/OUDOD (KL1ODODOODOOODODODODOODOODOO
0000000000000000000000000)00000000DO0O0O0D00O0
000000000000 000O00000O0000000O0 (CO0O0DDOO0O0UoOOoOO
0 KLICOOO)ODODODOooOOoOooOooooooo

O000Ofoo([1,2,3]) 0000000000000 O0OOOOOOOO

static Const q cons_const_O[] = { /% (1) */
NILATOM,
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makeint (3),

s

static Const q cons_const_1[] = { /* (2) %/
makecons (cons_const_0),
makeint (2),

3

static Const q cons_const_2[] = { /* (3) %/

makecons (cons_const_1),
makeint (1),
+;
static Const q funct_const_3[] = { /*x (4) %/
makesym(functor_foo_1),
makecons (cons_const_2),

};

CO000000O0O0O0D0000O0O0ODO000000O0ODOD0O000000OODO0D0OODODOOOO
gooo

00 (1)00[RB 0 qO0000 consconst 0 DO0O0D00O0000Omakeint 0000000
000000000 CbROODOOOOOOODOO

00 (2) 0000 (310000000 consO0D0000O (makecons)DCDROD OO OO
makeint(2) 0 CAROODD[2,3] 00000000000 (3)00([1,2,31 0000000

000 (4)000foo0000D0O0ODOOOIDOOIN,2,3]0000000000000000
foo([1,2,3) 0000000000 OC0OO0OOOOODOODNOODOmakefunc(funct_const_3)
oboooooooboooooan

O0o0000o0o0oOo00o0ooooU0U0O0oOoooo00oooOoo0oUOooooOUOoKLICOH
GCOOUOOUOoOUoUOoUOoO (REF, CONS, FUNCOOOOOOO)ODOOOooOoooooo
gboboobooboboboboboboboboboboboboobooboobooboobooon
GCOOOOOOOOO0OOO0OUU0UOOCOOOODOO0ODOO0O0OO0ODODUOODOOOOoOoGCOO
boboboboobooboobobobobobobobo

35 O

000000 KL1OOOOO “naivereverse” OO00OO0OOOO0OODOOO

:— module main.
main :-

nrev([1,2,3], X),
klicio:klicio([stdout(normal([putt(X),nl1]))]1).
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nrev([], Y) :- Y=[].
nrev([A|X], Y) :- nrev(X, X1), append(X1, [A]l, Y).

append([1, Y, Z) :- Y=Z.
append([A|X], Y, Z) :- Z=[A|Z1], append(X, Y, Z1).

000000 KLICOODOOOOooooooooooooooo coooogoo

1 /* Compiled by KLIC compiler version 3.002 (Wed Sep 17 15:37:13 JST 1997) */
2 #include <klic/klichdr.h>

3 #include "atom.h"

4 #include "funct.h"

5

6 module module_main();

7 Const struct predicate predicate_main_xmain_ 0 =
8 { module_main, 0, O };

9 Const struct predicate predicate_main_xnrev_2 =
10 { module_main, 1, 2 };

11 Const struct predicate predicate_main_xappend_3 =
12 { module_main, 2, 3 };

13 extern Const struct predicate predicate_klicio_xklicio_1;
14

15 module module_main(glbl, qp, allocp, toppred)
16 struct global_variables *glbl;

17 struct goalrec *qp;

18 register q *allocp;

19 Const struct predicate *toppred;
20 {
21 static Const q cons_const_O[] = {
22 NILATOM,
23 makeint(3),
24 };
25 static Const q cons_const_1[] = {
26 makecons (cons_const_0),
27 makeint (2),

28 };

29 static Const q cons_const_2[] = {
30 makecons (cons_const_1),
31 makeint (1),
32 };
33 static Const q cons_const_3[] = {
34 NILATOM,
35 makesym(atom_nl),
36 };
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37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
44
78
79
80
81

q a0, al, a2;

q *reasonp;
module_top:
switch_on_pred() {
case_pred(0, main_O_top);
case_pred(l, nrev_2_top);

last_case_pred(2, append_3_top);

}

main_O_top: {
q x0, x1, x2, x3, x4, x5;
qp = gqp->next;
main_O_clear_reason:
reasonp = reasons;
main_0_0:
allocp[0] = (q)qp;

allocp[l] = (q) (¥predicate_main_xnrev_2);
allocp[2] = makecons(cons_const_2);
allocp[3] = x0 = makeref(&allocp[3]);
allocp[4] = makesym(functor_putt_1);

allocp[5] = x0;

x1 = makefunctor(&allocpl[4]);
allocp[6]
allocp[7] = x1;

x2 = makecons(&allocp[6]);

allocp[8] = makesym(functor_normal_1);

allocp[9] x2;
x3 = makefunctor (&allocp[8]);

allocp[10] = makesym(functor_stdout_1);

allocp[11] = x3;

x4 = makefunctor(&allocp[10]);
allocp[12] = NILATOM;
allocp[13] = x4;

x5 = makecons(&allocp[12]);

allocp[14] = (q) (struct goalrec*)&allocpl[0];

allocp[15]
allocpl[16] = x5;

gp = (struct goalrec*)&allocpl[14];

allocp += 17;
proceed () ;
main_O_ext_interrupt:
reasonp = 01;
main_O_interrupt:
goto interrupt_O;

makecons (cons_const_3) ;

(q) (&predicate_klicio_xklicio_1);
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82 }

83

84 nrev_2_top: {
85 q x0, x1, x2;

86 a0 = qp->args[0];
87 al = gp->args[1];
88 gp = gqp->next;

89 nrev_2_clear_reason:

90 reasonp = reasons;

91 nrev_2_0:

92 nrev_2_1:

93 switch (ptagof(a0)) {

94 case CONS:

95 allocp[0] = NILATOM;

96 x1 = car_of(a0);

97 allocpl1] = x1;

98 x0 = makecons(&allocp[0]);

99 allocpl[2] (q)qp;

100 allocp[3] = (q) (&predicate_main_xappend_3);
101 allocp[4] = x2 = makeref(&allocp[4]);
102 allocp[5] = x0;

103 allocp[6] = al;

104 a0 = cdr_of(a0);

105 al = x2;

106 gp = (struct goalrec*)&allocp[2];

107 allocp += 7;

108 execute(nrev_2_0);

109 goto nrev_2_ext_interrupt;

110 case ATOMIC:

111 if (a0 != NILATOM) goto nrev_2_interrupt;
112 x0 = NILATOM;

113 unify_value(al, x0);

114 proceed() ;

115  case VARREF:

116 deref_and_jump(al,nrev_2_1);

117 *reasonp++ = a0;
118 goto nrev_2_interrupt;
119 +;

120 goto nrev_2_interrupt;
121  nrev_2_ext_interrupt:
122 reasonp = 01;

123  nrev_2_interrupt:

124 goto interrupt_2;
126}

126
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127  append_3_top: {
128 q x0, x1, x2;
129 a0 = gp->args[0];

130 al = gp->args[1];
131 a2 = gp->args[2];
132 qp = gp->next;

133  append_3_clear_reason:

134 reasonp = reasons;

135  append_3_0:

136  append_3_1:

137 switch (ptagof(a0)) {

138  case CONS:

139 allocp[0] = x1 = makeref(&allocp[0]);
140 x2 = car_of(a0);

141 allocp[1] = x2;

142 x0 = makecons(&allocp([0]);

143 allocp += 2;

144 unify_value(a2, x0);

145 a0 = cdr_of(a0);

146 a2 = x1;

147 execute (append_3_0);

148 goto append_3_ext_interrupt;
149  case ATOMIC:

150 if (a0 !'= NILATOM) goto append_3_interrupt;
151 unify(al, a2);

152 proceed () ;

153 case VARREF:

154 deref_and_jump(al,append_3_1);
155 *reasonp++ = a0;

156 goto append_3_interrupt;

157 };

158 goto append_3_interrupt;

159  append_3_ext_interrupt:

160 reasonp = 01;

161 append_3_interrupt:

162 goto interrupt_3;

163 }

164 interrupt_3:

165 allocpl4] = a2;

166  interrupt_2:

167 allocp[3] = ai;

168  interrupt_1:

169 allocp[2] = a0;

170  interrupt_O:

171 allocp = interrupt_goal(allocp, toppred, reasonp);
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172  proceed_label:
173 loop_within_module(module_main);
174 %}

351 DOO0OO
oooooboobobooobooooo

e240000000D000DO00ODOOOODOODODO include J0OODDOODO M-
clude/klic/atom.h, include/klic/funct. h 0000000000000 D000O0O0DOOOODO
O000000ooooooo0oo0o0oooooooooooooooooooog coo
gobooboooboobboobobooobg

2 #include <klic/klichdr.h>
3 #include "atom.h"

4 #include "funct.h"
e 600000 O0OODDOOODDN moduleODOO0OO modulemain 00 OO
6 module module_main();

e 7-12000000000000D0D0DDUD0DDUmMain/0, nrev/2, append/3 0000
oo (Structpredicate)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
ooad

7 Const struct predicate predicate_main_xmain_0O

8 { module_main, 0, 0 };

9 Const struct predicate predicate_main_xnrev_2
10 { module_main, 1, 2 };
11 Const struct predicate predicate_main_xappend_3 =

12 { module_main, 2, 3 };

e 300000000000 DDODOODDDUOOKlcioklicio/1000D000O00OOO
O0klicoODODOOOODODODODD COOO0OOD0OO0ODODOODOOOOOOOOODOODO

13 extern Const struct predicate predicate_klicio_xklicio_1;
e 150000 modulemain 0000000000000 OOOOOOOOOO

15 module module_main(glbl, qp, allocp, toppred)
16 struct global_variables *glbl;
17 struct goalrec *qp;
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18 register q *allocp;
19 Const struct predicate *toppred;
20 {

e21-360000 [1,2,3 0000000000000000000000000000
0000000000000 00000000D00000000 (3600000 3.4.20
00o)o

21 static Const q cons_const_O[] = {
22 NILATOM,

23 makeint (3),

24 s

25 static Const q cons_const_1[] = {
26 makecons (cons_const_0),

27 makeint (2),

28 };

29 static Const q cons_const_2[] = {
30 makecons (cons_const_1),

31 makeint (1),

32 s

33 static Const q cons_const_3[] = {
34 NILATOM,

35 makesym(atom_nl),

36 s

e 37000000000 D0O0 (D0OUDOUODOD)00O0DO0OLDOOOODOOODOOOO
goboogoo

37 q a0, al, a2;
e 3000000000000U0ODO (ULDO0L)UDUDOODODOOODO
39 q *reasonp;

e 400000Omoduletop0000000000ODOOOOOOODO “O0O00O0OO” 4+ “_top”
gooooooobobobooobboooood

e 4145 000000000 O0Oswitch D0D0DODO0DODOOOKLIC OODODOOOOin
clude/klic/controlh 00D 00000000000 switch O 0toppred->pred 00 000
O0000o0,1,20000000000000000 main_0_top, nrev_2_top, append_3_top
OO0 Opredicate 00 pred field 000000 switchOOODODOOOOOODOO unique
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gobooboogobooboboobboon

40 module_top:
41 switch_on_pred() {

42 case_pred(0, main_O_top);

43 case_pred(l, nrev_2_top);

44 last_case_pred(2, append_3_top);
45 }

470000000 mainOtop 000000000 OO0ODOOOOOOODO”0OOO 4+
0000 + “top” J0000D0DOCODOOOOOswicthonpredDO0OOO0O0ODODOO

47  main_O_top: {

48 000000000000 D0DUOD0OD (DLObUDUDLUODOO)O
48 q x0, x1, x2, x3, x4, x5;

qp U000 490000000
49 qp = gqp->next;

s000b00pooosliobooboboobobob0bOoboboDoboDooDooooobLoon
OO000Omain00000O0ODOreasonp DO0OO0OOO0ODOOODOOODOODOOO
Oo00o0oO0ooos2000000

50 main_O_clear_reason:

51 reasonp = reasons;

52000000000000000000000053-560, nrev([1,2,3],Y) 000
0000000000000 O0O00allocp000000000000000000000O
KLICOOOODOOOOOOOOOO0O000000000000000 next000000
000 qpO0 00000000

0000000 KLICOOOOOOOO0O0O0000000000000000000000
00000560000000000000000000000

52 main_0_0:
53 allocp[0]
54 allocp[1]
55 allocp[2]
56 allocp[3]

(@) ap;
(q) (&predicate_main_xnrev_2);

makecons (cons_const_2);

x0 = makeref (&allocp[3]);

57 — 71 0 00 [stdout (normal ([putt(X),nl))| 0000000000000 O0OOOO
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goboobooooooooobooooo

57 allocp[4] = makesym(functor_putt_1);
58 allocp[5] = xO0;

59 x1 = makefunctor(&allocpl[4]);

60 allocp[6]
61 allocp[7]
62 x2 = makecons(&allocp[6]);

63 allocp[8] = makesym(functor_normal_1);
64 allocp[9] = x2;

65 x3 = makefunctor(&allocp[8]);

66 allocp[10] = makesym(functor_stdout_1);
67 allocpl[11] x3;

68 x4 = makefunctor(&allocp[10]);

69 allocp[12] = NILATOM;

70 allocp[13] x4;

71 x5 = makecons(&allocp[12]);

makecons (cons_const_3);

x1;

72 -74 00 klic:klicio(...) J0O0DO0O0OO0OD0OO0OO0ODOOOOO0O0OOOnext field 00

O000O0OOnnrev(...)DO0O0OO0OOOOOOOOOOOOOOOO

72 allocp[14]
73 allocp[15]
74 allocpl[16]

(q) (struct goalrecx)&allocp[0];

(q) (&predicate_klicio_xklicio_1);
x5;

700000000000 klic:klicio(...) OOOODO qpUOOOOODOODODODOODO

ooboobboobboooboobobuoobobooboooboo
75 gp = (struct goalrec*)&allocpl[14];
7600000000000 0O0O0DODOO

76 allocp += 17;

77000 proceed() O include/klic/control.h0 00000 000 macro O Omodule OO

000000000000 proceedlabel DOOOOOOOO

77 proceed() ;

gjggooooooooooooooooob oo UUgo

proceed() 00000000 (3000000 3.32000)0

800 0000000000000 U0L00DOUDOD0ON (=00000ODOO
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O)main/0 000000000

78 main_O_ext_interrupt:
79 reasonp = 01;

80 main_O_interrupt:

e 84000 nrev/20000000000000000 maincnrev/20000000000
0000000000000000O0 nrev/20000000000000000000O
goo

84 nrev_2_top: {
e 00O OOODOOODODO
85 q x0, x1, x2;
e 36 -87000D00D0OO00OOOOOOOODOODOONO

86 a0
87 al

qp->args[0];

gp->args[1];
e 800 ODDODOOODOOODDOOODOO
88 gqp = gqp->next;
e 39 -9200000DO0O0ODLOOOODOOODOO

89 nrev_2_clear_reason:
90 reasonp = reasons;
91 nrev_2_0:
92 nrev_2_1:

e 300 ODODOOO switchOODa0OOODOOOOOOODO
93 switch (ptagof(al)) {
e 94 -109000 CONSODODOOODO

94 case CONS:
95 allocp[0] = NILATOM;
96 x1 = car_of(a0);

*1 KLICOODODOODO00OO000000000000000000000000000CO0000000000000
0000000000000 0ooo0O0000oooOoO000UoooOO0ooooDooDoOoGCCOoooooo
oooooo
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97

98

99
100
101
102
103
104
105
106
107
108
109

allocp[1] = x1;

x0 = makecons(&allocp[0]);

allocpl[2] = (9)qp;

allocp[3] = (q) (&¥predicate_main_xappend_3) ;
allocp[4] = x2 = makeref(&allocp[4]);
allocp[5] = x0;

allocpl[6] = al;

a0 = cdr_of(a0);

al = x2;

gp = (struct goalrec*)&allocpl[2];

allocp += 7;

execute(nrev_2_0);

goto nrev_2_ext_interrupt;

-9 -980 [A] D00000Ox0O0O0DDOOCODO

—99-10300append/3 0000000000000 0O00OOOODO

—104-108 00nrev/2 00000000O0O0OODO
O0O0O0Onrev/2000000000000000
00000O00o00o0ooDO0oO (a0,al,...)00000000O0O0OOOOOO (DODOO
0000000000)000000O0Oexecute 000000000000 0OOOO
gobooobooooobooooa

*

*

*

oo0d104000 X0000000O00oOo
10500000000000D000D X1(x2000000)0000000DOOO
106 00 OOappend/3 0 qpO OO0 (DO0OOappend/3000000)
10700 DOOOOOOO0OOO
108 000 execute 100000000000 OUO include/klic/control.h O O O
oooooooooooooooo
#define execute(label)\
0\

if (allocp < heaplimit) goto label;\
}
O0O00Oallop O heaplimit 000000000000 320 (27r000)000
0oooooobobboooooooboooooooobooooooooo
0000000000000 00O0D (D000Onrev20000)00000O0
o000 1090000000000
nrev2 0000000000 0O0OOO0O0O91DO00000O0O00OMDOOOOGOO
dodoooooobobboboboboobbbtoddddooooooooo b
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OOexecute 10000000000 0O0O0OO (2, 0000)0000000O0OO
godoooooobbbooboboobobbtbdddduoooooooooobo
00ooooooooobobobobobbobobooddddoooooooooooo
000000200000 (2900000 332000)0
0o0ooooooooo: “00.0000” 4+ “tep”’00000O0OCOOOOO
googogo
oooooooogooo: “O000gg” 4+ “o0’ooooogogogogogod
ggd
e 0D execute 1 M ODODODOODOODOOODODOODODOOIODOODOODOODO
012100000000000000000DO00 000000 interrupt 2000000
goodobobbooboboooboooobboooboooboobboooooboooono
000D0D0O0DO0DOO0DOOdDO o000 ooooooDooDooooDoooooooooodg
00 (700000 422000)0interrupt2 00 M2000000000000000
000000000 DbO 200000000000 DO0000O0ODODMDODDODOOODODOOO0
0000 interrupt_goal 00O OO OO
e 11000000000 0D0O0DOODOODOODODODOO

111 if (a0 != NILATOM) goto nrev_2_interrupt;
112 x0 = NILATOM;

113 unify_value(al, x0);

114 proceed();

— 111 00O a0 O NILATOM 0O O0OO0OO0OOODOOONILATOM 00O OO0
nrev_2_interrput 0 O O Onrev2.interrupt 0 0 000000 O0OOOOCDOO 0O
0000000000 0o0o0o0o0o (Dbo0oooO0ooo0oUoO)0DoOoOooOO
00000000000 000000 (5700000 422000) 000000000
0000 interrupt_goal 0O OODOOO

—112000x0 O NILATOM 0000 Oal O unifyvalue() 000 Y=[1 00000
OOunifyvalue 000 200000000000000000000O0O0OOOO
0O macro0 000000 domnify() 0000 OOOOODOO 20000000000
include/klic/unify.h 00000000 Ounifyvalue 000000 00000000
ggoobobobobtbdoooooobobobbotodooooobo bbb oog o
0000000 0runtime/unify.c0 0000000 C0ODOOdo_unify, do_unify_value
ooooooon

— 11400 00O proceed DO 0O

e 115-11800 U0 a00 REFODODOOODOOOOOOODOOO

115 case VARREF:
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116 deref_and_jump(al,nrev_2_1);
117 *reasonp++ = a0;

118 goto nrev_2_interrupt;

116 0 0 O deref_and_jump O include/klic/index.h 0 00 0000 0O O Meref_and_jump(O
0000000)00000000000000000000D0O00O0OoOO

#define deref_and_jump(x, loop) \
{\
q tempO = derefone(x); \
if ('isref (temp0)) { \
(x) = tempO; \
goto loop; \
A
}

oooooooooon
- 0000010000 (000 derefone())O
«+ 0000000000000 000000O00000 000 (a0)DO0OOOOO
ggodooooon
«+ 000000000000 oOoon
1170000000000 2000)REFO0O0OD a0 000O00D0O0OOOODO
nrev2_interrpt 0 000 0000000000000 0O000O0OD interrupt_goal() O
oogoooono
e 12700000 append/300000000128-13400 000D00D0O0OODODOOOOO
gooooooobobobooobobo

127  append_3_top: {
128 q x0, x1, x2;
129 a0 = qp->args[0];

130 al = gp—>args[1];
131 a2 = qp->args[2];
132 gp = gp->next;

133 append_3_clear_reason:

134 reasonp = reasons;

e 13700 DDa0D0OODODDDODOOOOCONSOODODOO139-144000 OD0O0O0OOOOO
147000 append/300000000000

137 switch (ptagof(a0)) {

49



138 case CONS:

139 allocp[0] = x1 = makeref(&allocp[0]);
140 x2 = car_of (a0);

141 allocp[1] = x2;

142 x0 = makecons(&allocp[0]);

143 allocp += 2;

144 unify_value(a2, x0);

145 a0 = cdr_of (a0);

146 a2 = x1;

147 execute (append_3_0) ;
148 goto append_3_ext_interrupt;

e ATOMICODODODO150000 NILATOMOOOODOOOOONILATOMODOODO?2
0000000000 proceed() OO0 0ONILATOM 00 00 0O O append_3_interrupt O O
00000000000 Iinterrupt_goals 00O OO0O0O0O

149 case ATOMIC:

150 if (a0 != NILATOM) goto append_3_interrupt;
151 unify(al, a2);

152 proceed();

e 153 -156000 REFODOUOODOOOUOODOnrevOOOOODOOOOODOODOOOO
13700000000 O0iInterrupt_goal 000 O0O0O0O0OOOO

153 case VARREF:
154 deref_and_jump(a0,append_3_1);
155 *reasonp++ = a0;

156 goto append_3_interrupt;
e 164-16900 ODODOOOOOOODODODOOOOOOOOOOODO

164 interrupt_3:
165 allocp[4] = a2;
166  interrupt_2:
167 allocpl[3] = al;
168  interrupt_1:
169 allocp[2] = a0;

e 171000 interrupt_goal 0000000000000 ODOOOOOOOOOOOOOOO
0000000000000 0000D0000D interrupt_goal 0000000 DOOOOOO
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O Ointerupt_goal 00000000 0D0O 340 (33000)0000000

170  interrupt_O:
171 allocp = interrupt_goal(allocp, toppred, reasonp);

0 O O interupt_goals(allocp, toppred, reasonp) 0 00 spec 0000000
allocp: OOOOOODO
toppred: 00/000000000000O0OCOOOOOOOODOODOOOOCOODO
interrupt X O OO OOOOOOOOODOtoppred 00000000000 OOOOO0O
goooooooboboboobboooood
— J0000000Oexecute0 00000 O0O0DOO0ODOOMONO toppred O module
go0oooboooboooboooboobooooboooboboooboooon
UdUdU0OOexecute DO OO OOUO0O0UOUoOoooogg
— UD0000OOexecute DO OOOOOnrev, append 00 000000000000
0000000000000 D00O0Oexecute000 toppred D0 0000000
gooooooooobobobobbobbbobootboodgoouooa
reasonp: UUOUOUOUOUOUOOO4Qd
0oooooooooooooboboboooooooog
0000000000 interrupt_goal 000000000000 O0ODOOOOOOOODOO O
00000000000 goalrecord D0 OOO0O0ODO0O
00000 include/klic/control.h 0 0 0 0 0 0O O O O loop-within.module 0000000
oogooono

172  proceed_label:

173 loop_within_module(module_main) ;
Ooooooooooooooooon

#define loop_within_module(f) \
{\
module (*func)(); \
if (allocp >= heaplimit) { \
allocp = klic_interrupt(allocp, qp); \
gp = current_queue; \
A
if ((func = (toppred = gp->pred)->func) == (£f)) \
goto module_top; \
heapp = allocp; \

current_queue = qgp; \

o1



return (module) func; \

goodad

1. allocp O heaplimit 00 0000000000000 (GCOOOOD)DODOO
0000000M 000000000 o00od runtime/intrrpt.c00000000
OO0 klicinterrupt 000000 M OO000O00OO0OOCOO00OOO

2. 00000000000DO00DO00DODOOO0OmMODOODOODOODOODODOODOO0OD
Joooooooooobobobobobbbooboboobbddddooooooooooooo
O00O0OOreturn0 0000000000000 OOOO moduletopO00O0O0OOOO
OO0000O0D0O0O00allocpd heappO0Oqgp O current_queue 000000000
D00 module 0000000000 DOODOODOODOODOO

oooooooooobobobobobobbbobobooooodooooooa

—-jjdddoooooooobobbobobbbbobbtddugoooogua

—Qoooooobooobtoddddddooooooooooobbbbbbobbbooo
Joooooooooobobobobobbbboboboo0o0o0ogoooooao
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40

00D00/00/00

KLICOOOKLIOODODOOO0o0ooooooooooooooooooooooooooo
0000000 KLICOODOODODODOOOoOOoOooooooooooooooooooooogooo
gboobooooooooooboboboooooooooooooboobooboDmubooooo
0000000000000 00000D0O000000 30 (26000)00000O0O0ODOO0ODO
gboooobogoobooboboobbooboooboooboboobboooboooboooboo
gboooobogooboooo

gboboobogoboobboobobooboobbuoobbooobo

goboobooobooboboobobo

e 00D 0DOUO0DOUODOruntime/interrupt.c0 00000000 Okliciinterrupt0 00 0 O
o0ob0obobO0obOobOobOobOobOobooboobooooo

e 000U OOO runtime/faisus.c 000000000 Ointerrupt-goal 00000000
gooooo

41 0O0OO0O

411 0O0OODOOODOO

O00000000oDoooooooooooKLICODoODOoOoOoDOoooooooooooooo
0000000000000 0D0000000D000D0O0 Klicdinterrupt 00000000
0000000000000 00D000000000D000D000O runtime/signal.c0 000
goobogo

KLICOOOODODOOOOoOOoooooooooo 200000000000

e I0D0DODD (UNIXO SIGXXX)ODOOUNIXODOUODOODDOODDOODDOOOOOOOOO
0000000000000 00D00OO(signalflags) 00000000000 DOOOOODO
ooobooobobooobbooobobob onbO0OoobobOO0O0O0ODbObOOoOOobDDbDOO
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000000000 heaplimit0 0000000000000 OOOOOhandlesignal() O
00000000 runtime/signal.c000000000
e JOI0D0DO0ODDOODDUODDOODDUODOOODUOUODDOUOUODDOUODDOO
gboooobooboboobooboobbooboobooboboobuooboboooboboo
000000 (signalhandlers) 00 0000000000000 ODOOKklic_interrupt()
gooboooo

goooboooobooobooOobo 2000bD0o0obobOO0OoOoOooooOOoOobboOooDoboOobooOooO
goobooboooboobboobbooboooboooboboobbooboooboobo
googn

gbobooobogobooboooboobbooboboobon

handler(allocp, signal)

q*allocp: 0000000000 ODDOOOOOOOODOOOOOOOOOOOOOOOOOOO
OOo0Oo00oKL1OoOooOooOOoooooooooooo
intsignal: 000000 (SIGXXX)

SIGINT, SIGALRMOOO00O00O0OOO00000D00OO0O0000000000ooooog
googn

e SIGINT 00O OO Osigintidnterrupt 00 000000000000 O00O00 (de-
fault_sigint_handler) 0000000

e SIGALRM OO O0OOO0DOD0ODDOOODODUNX OODDODODOODODODDODOODOOOO
timer_expiration_handler 0000000 (00000000000 runtime/timer.c 00
00000)00000000000000000000000000DDO0O0DO0o0OO0
ubotboboobobobobobobobobobobobobobobobooboonoog
uoo

gobogobogooboobbuoobboobobooobuoooboobbooboooboon
gooogo

klicsignal_handler(): 0O0O0O0O0O0O000O0O0O0O0OODO0OODO0O0O0OO0onOO0O0O0DODODOOO
000000000000 0000000D0000D0000A0 klicinterupt 000000
goo

addsignal_handler(): 00000000 O0O0O0OO0OOOO
e J00IO0DDOODDODODODOUODOUOD (addslit_check signal handler())O
e IJDDIDODDODDODOODOD sigaction)00 UNIXOODDODOODOODODDOODOO

goo
init_general_signal_handling(): 000000000000 ODOOOOOOOOO
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412 KL1ODOOODODODODO

KLICOOODODODOOOOOO0OoO0Oooooooooooooooooooooooooooo
OO00KLIOOOOOOoOooOoOOoOooooOoooooooooOooooOooooooogoooo
0000000000000 000D00000000000000000000OoOooDooOCONSO
gooboobooobooboboobbooboboooboobobooboo

KLl 00OOODOODODODO0DO0ODO0OOOO wmix 00000 (gunixkll) DODODOO0OOOO
signal_stream(Signal, Result, Variable) D0 O0O0OO0OOOCOOOOOO

O000000000000000D signal.c000OO0O0OO0OO

streamed_signal_handler(): OOO0OO0O0OOO0OO0O0OO0 CONSOOOOOOODOODOOODOO
ooboobobooobooo

register_streamed_signal(): KL1 O O signalstream 0 0 00 0000000000
streamed_signal handler() 000 0000000000000 OO0OOOOODOOO
gbobgoboogoboobbuoobbooboooobao

413 00000O0O: klic_interrupt

klicinterrupt 000 0000000000000 OO0OOOOOOOOOOOOOOOOOO
goboooobboooobooobboooobmmooobooobooooboobOooo
0000000000000 0DUD (heaplimit 0 0000)0000000D00ODOOOOO

gobooboooboobobooobo

1. 000resume 000000 O0O0O0ODO0OO0ODOODOOOODOODOOOODODODOO
goboboobooooboboobobooboboobobooboboobo
resumed goals 0 000000000000 O0OO0OOODOOOODOODODOOOODOOO
00000000 0000o0o0oooO000OU000o0ooo0ooDD 3200000 33400
0)0ODODO0O0O00O00000000000000 runtime/intrpt.c 00000000
enqueue_resumed_goals() 00 OO
goboobogoboobboobooobuoobbooboooboobbooboo
00000000 enqueueresumed_goals() 000000000

2. 0000000000000 0O00O0OU0UbLDbDDOOOCODODO0O0OUUUODbDDODODDOstep-
ping_flagh trace flag 000 D00 000 O0ON OO OOO step-after()0 trace_after O O
(00 runtime/trace.c 000000000)000000000 830 (85000)000
good

. 000oooooooooon

e OU0DLODOOO0ODOODDUOODLDOODOUODDOODLDOODLOUODDOODLO
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OO0000@M0o00000000000000D0Do0O00Osignaldoned 000000
00000000000 0000000000OdKkKlicsignal handler 000000000
00000 (0000)000D000heapOD0D0OOO0DOOO0DOOODOOODOO
0000000000 KLl oooooooooooooooooooooooooo
ool boboooooooobo b bbb booboooo
enqueue_resumed goals 1 0 000000000000 O00ODODOOODOOOOOOODO
00000 (00 heap00D0O0DDO0O0ODOODOODOODOODOOOOOODOOO
0000000000000 00O0000000O00oOO0)o

e J0IUIODDO SIGINTOUOODODOOUODODODOO sigint_interrupt 0 on 00 O
O000000Do0o0ooouUoo KLICOoDOOooooooooo

e 100000000 OOOOOOOODODONODONONOODODOODODODO higher_priority_goal
Uondddooooooobobobbbbbbotbbddoooooooooboooooo
0000 off100D00OCOCO0UUO00O0ODOOOO0OUUOOUOOOOODOOOO
0000000000000 000000O000000DO00DO0DUOD (DOOoDO
dodoooooobobobobobobbboobobobtbddddooooooooo oo
000000)0000000000 enquenegoal()JDO0OO0DOO0OOOOOO
00o0odooooooooobooboboooooooddooooooooooooo
Jdoodoooooooboboboboboboobobbododdoooooooooooon
godoooooobobobobobbbbbbbudoduuoouooa

e JUIUUOOOODLDDOOOOOODDODDOOUUUUUUUUUUUUULULLER

if (allocp + this_more_space >= real_heaplimit)

OO0 real_heaplimit 000000000000 ODOO0OOO OOO0O0OOODODOOOOO
OO0 heaplimit 0000000 O thismorespace 1000000000000 OOO
godoooooobbbobobobbbboddddoooooooooo bbb
00000 true00000000 GCOODOO (klicgeOODODO)DGCOOO
0000 GCON(), GCOFFOOODOUOoUoooooGCoUoooooooon
dddooooooooon

42 0O0O0000O0O: interrupt_goal

000000000000000000000000D00000000 interrupt-goal() 00O
gooooboogooboooooa

421 0O0O0O0OO

interrupt_goal 0 000000 OCOOO0O0O0O0O0OOO
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q *interrupt_goal(allocp, pred, reasonp)
q *allocp;
struct predicate *pred;

q *reasonp;

gooboobooobooboboobboobbooobuoooboobboobboooboon
gobooboooboobboobbooboboon

422 00O

0000000000000000000000000000000000 340 (33000)
gbobooboooboobboobboobboon

O00000000000: OO0OO0ODOOOOreasonp 00 00DODDOOOOOOOOOOO0O0OO
resumed_goals 0 goal 0000000000000 returnd00

Uboboobobobd: 0bobO0OO0reasonp0O000O000O0O0DOOOOOCOODODOOO
(00 dofail()) 00DODODO

000000oooo00o00: OO00000OO0oOO0O000O0oOoOoKLICOOO3O000 REFO
0000000000 OO00000D00OCO000000D00ODQO interrupt_goal 000000
goooao
tbhoobuomoooboobooboobbooboobooboobobooboobooba
vbobobobobobdbdbdobdoboboobobobobobabaooaboaonod
000 DOresumesame prio() 0000000000000 0000 (DO00O00O0OOO
0oooo)o

OO00000000O0OOinterrupt.goal 000000000 O0ODOOOOOOODOOODOOO

1. 0000000000000 reasonp 0 0000000000 ODOOODOODOODO(@OO
O0)heap0OO0DO0OO0OOODGCOUOOOOODDOOUODOOOODDOOOOOOOOODOO
00000000 Oresumed.goals 000000

2. 0000000000000000D00D00ODOO0ODOO0O00O00O00O0O0O0O0O0O0O0O0O0O0O0
goobooboooboobboobboooboobbooboooboobobooboo
goboobogoobuoobbooboooboobboobooobooobooboo
0000000 (resumesame prio()) 000000000000 0D00ODOO0OOOOODO
gobooboobobooboboobboooboo

3.000000000000000D00OOdsteppingflag, traceflag 0 ONOOOOODOO
step_susp(), trace_susp() DO 000 (9000000 85.3000)0

4. 000000000 OO0OOOOoon
alO0O0ODOOO0ODOOODODOObOOOODOO
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ObOODO0O0OOOOODOOOD 1000000000000 00ODO (COUDDOOO0DOOO
0)0b00000O00000O000D0O0O00DOU0DO0O0OUDOODO0OUDOOOOn
gooooboog

Oc0000000000000000000000O00 /consumer 000000 generator
000000000000 0000D0O0 isgeneratorsusp() DO0OO0O0O0OOOODO

e 00000 //consumer 000000000 0O0ODOOO0DOODOODODODOOOD
gobooboooboobobooobg
e Generator 00 OO OOobject 0000 Ogenerate 1000000000000
000 generic_generate() OO OO00OO0OODO
— 000 makecons(0)(DOO0Ocons 000 VALUED 0) 00000000
Ogenerate 0000000000 Osuspend 0000 (generic_suspend()) O
0000000000 makeref(0) 0000000000 DO0OOO0OOOOO
00000000000 000000000D0O0O0flag redo_request O on
goog
makeref(0) 0000000000000
— 000 makecons(0) D0D0D0MOODOD0OODO0OOOOOOOOOOO
0000000000 0000000000000000 Oredo_request [0 on
goog

0d000000000000000000ooo00odoOn redorequest 10 000on OO

00 resumesame_prio() 000000000

4.3 Timer

Tmer 0000000 O0ODOOOO
Ob000000Otimer0O000O0O0OO0O0OO0O0OO0OOOOOOODOODOODOODOODOODODODOD
gobbboooooboboboooobboooobobboooobobboooobbboooon
gboboobooooooooboobooboo

¢ UNIXODDOOOODDDOOODDD timer_expiration_handler() D 00000
e 00D00I0DDODOCDOOODD call atspecified_interval(), call_at_specified_time()O
call_at_time_intervals() 000 00O

OO00o0oKL1OOOOOODOoOoooOooooooooooooooooooooogoooo
OO00OO000O00OOo0oO0O0OO0O0o0oDOO0O0obOU0DbDOoO0obOUObDOoO0b0 KL1goooooooo
goog
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431 0OO0O0O0O0OO
0D0000000000000

e KLICOOOOOOOOOOOOOOOOOOOD0D (timer_waitroot) 00000000
0000000000000000000000 (000000)00000000000
000000000000000000000000000000000000

e KLICOODODOOOOOOODODOOOOOO0OOO0O0D000000000000000
00000000000 SIGALRMOOOO0OO0O0D00D000000000 (000000
UNIX O setitimer() 0000 000)0

e SIGALRMOOOO0O0D0000000000000000000000000MO0O0O
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000D00MO00000000000000000000000

KLioooooOoOooOoooooooooooooUooooooooooooobooo UNIX
goooooob0obOOoboOoOoOobDO0bDOobOobOooOooOUobUoOoUoOOoDUOObOOoKLIODOOO
000000000000 00SIGALRMOODOOO0O0O0O0O0O0O0O0OO0O0O0O0O0O0O0O0O0O0OO
OMSIGALRMOOO0OO0ODOO0OODOO0O0O00000OD0O0O0O00O00ooooon

432 0000

Timer 0000000000000 O0OOOOODOCOOODOOOOOOOOKLIODOOOO
goboobogooboooboboonboog

timerc: O0O0O000O00OO

init_virtualized_timer(): 0OOO0OO0OOO0OOO

call_at_specified_interval(), call_at_specified_time(), call_at_time_intervals(): O0OO0O0O0O
oobhoobood™ oboooboboobboobobooobboooboon
00000 func000000000000O0OOO klic-timer_interrupt_handler() O
000000 (ktimer.c)O

schedule_timer_interrupt(): 00 3000000000000000O0DOO0OO0OOODOO
goboobooooboobooboon

process_timer_expired_events(), timer_expiration_handler(): OO0 SIGALRM OO0 OO
00000000 UNIXDDODOOOOOOOOoOooooooooooomoooooo
0000000000000 0000000D00000000D00O0DO Orestart_timer()
goboobooooboobboobobooog

restart_timer(): 00000000000 O0O0OOOOOOOOOO
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insert_timerqueue(): 0OO0O0OO0O0DO0OO0O0O0DOOOODOOOOODOOOOODOOOOO

gbobgoboobobgobooon
ktimer.c:. 0O0O0O0OD0OOOOOOODO

0000000000000000000000 SIGALRMOOO0O0000000000

goboobboooobooboooobobobooooobobbooooooboboooooobooo

000000000 KLlO0oooooooooooooooooooooooooooo

good

goobooboobooboobobooooooooobobOooooooOobL 1oooooog

gboooobogobog

reserve_klic_timer_interrupt(): OO00O000 COODOO0 APIODDODOOOOODOOO
goooooooooooobbbbbbbbbooobbboboboboobbbbobobobn
goodO0ooOobOOo0ooOU0bOO0oOoboUobOU0bOoUoOUOboUOob0Oo KLIODOoOooOoDo
0000000000KL1IOOODOO0o0oooooo0o ApPIoOOO
0000000000000 000000000DO0O0OOprocess_timer_interrupt()
gooogn
oo0oo0obOoOoOoooOoOobboOoOoDoOoOoOoboOoOoNILOOoDOOoOoDbbOooDo
(process_timed_instantiation()) 0000 00O

set_simple_interval_timer_handler(): 0000000000000 O0O0O000OOOOOC
O00o0000ooooo00mooooodooooooooooon cooooooo
gobooobogn
0000000000000000000000DDOO0OOprocess_timer_interrupt()
gooogn
0000000000000 0000000000 (DobooDooooooO0)Uooo
000000000000 (process_simple_timer_handler()) 00000000000
00000000000 0000 getimerdata0O0 00000000000 O0O0O0O
gooogn

process_timer_interrupt(): 00 20000000000000000000OO0OOOO
cooooobooboooooooboogooo
goboobboooboobobooboboobooobuooboboobboooboon
00000000000000000 (000 Oprocess_timed_instantiation() /process-
simple_timer_handler()) D000 000000000 klic_timer_interrupt_handler()
0000000000 call.at_specified time 000000000000 DOOOO
00O klic_timer_interrupt_hander() 0000000000000 O000O0OOOOOO
000000 0OKklicsignal_handler() O O process_timer_interrupt() 0000000

gctimerdata(): 00000000 0ODOO0OODOODOODOOOOOOODOOOOOO
00000000000GChookO0DODODDOODODODDOODODDO (800O0DODO 30
00)O
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OO00O0O0KLICOOOODODOOOoOoooooo

KL1OOOO OO passive unification O active unification 0 20 0000000000000
ygooooooonbon

oooooooooooboooboooo

e (000D DOUODDOUODDUUODDDOUODDUODOOODOUOUODDOUOUODDOUODODOO
00 (0D000)0D0000000O00O0O0O

e OUI0IDODOODOODDUODLDDOODLDUODLOOODOUODDOODLDbDOODLDOO
gboboobogobuoobbooboooboobbooboooboobbooboo
oobooobooooboobobo

O0O00O0Opassive/active 00 0000000000000 DO0O0OO0ODO00OOOOOODOO
ooooo

5.1 Passsive unification

Passive unification O unify2.c 00000000 Oeq-terms_body(x, y) DO0ODO000x, y O
doooooobooooobooooobooooooooon
doooooobooooobooobooooobooooob oo ooooooooooo
0oodoooodoooboooooooob oo oooooooon
0o00dooopoooo 200000

o J1IIIIOOOOODDDODDODDODOOODODODDDODDODDOOUUO0OUO0OUOUODODODODOOOOOOOO
gooooooooon
e 000 dataobject DO O OOOpassiveunify 0000000000000
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5.2 Active unification

Active unification O unify.cO unify2.c 000 0 0 O 0O O O passive unification 000000 O
gooooooono

000000000000 00000do-unify(), dounify value() 0 20000000000
ggoooooobobobboooobobobobbbdddouooooooooobbbbbobooboooo
000 (x,y O0O0OO0O0OD y) 000000000 DO0O0DOO0ODOODOOOOOOODOOOOD
good

O00Odonify 0000 0OOD 100000000000 00000O0DOOOCDOOOOOOO
1000000000000 0DO00DOOO0DLOOO0OODO0ooOoDO0oDODDODOoDODOoDOoDODOoDOOODO
gooooooobooboooboooooooobooobbobob0oooDoooooooa
consumer/generator object 0 wnify 0000000000000 0000O0OO do-unify
0000000000000 0D000 0000000000000 00O0o0oO0OO0Ogg unify
method 00000000000 DO0O0OOODOOOOODOOOOOODOOOOODOOOOOOO
(do_shallow_unify())!

00000000000000000downify() 000000000000 DOODOODOOOOO
ggoogoon

53 000O0O: do_unify()

0000 downify() DOODOODOOOOOOOODOODO
domnify() DOOOOOO0OOOOOOOOOOOODOODO

q *do_unify(allocp, x, y)
q * allocp;
qx, Y;

x,y OO0000O00O0O0O0OOallecp00000D0O0O0DODOO0ODODOOODOOODOOODOO
goboobogoboooboboonboog
gboooobogbbgooboon

1. 0000 x00O0OOOOOO0ODOODO
exI0I0DDO0ODOODDODOODDOUOUOODDOOD yObhOUUOODODOoOobOOooOoO
goboobooooboobbdoyobboooboon

100000000000 00000000000000000000000000000000000000000
goooooooooooobooboooboooooooooooo0ooooooOobObOUbbOoDbOoOoDOoOoD
ooooooooooobooooooooooobobobOOmerger000O0000O0O0DOO
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051 00000000 merge

—yooooOooobooono
Oalx O yUDOOODODDODODOx DO generator 0D OOO0OODODOO
(is_generator_susp 0 0 0 O O )0 generator 0 O O O O generator_unify() O
O0000Oy O generator 000000000
ObOx,y 00O generator 1 0000000 goal/consumer 000000000
OO00000000 merge0000000O0D0O0D0ODOO0OSsuspend OO0
oo ooooobbooobobbooboobooboooodouuouuoa
(6300000 5.1000)0
—yooboobobooboobbooobooobooboooboxbogooo
000000 (resume_goals())O
exJ00DOO0DODODODODOODDUUOyOODODODOOD/OODDOODOODOO
ooboobobodxbbooobU0odybbOoOobUOOxO yobhooooooboooo
OOOREFOODODOODOODOODOODOOOOOOO
ex U0 UI0U0UUUUOUOOODODUOUODLDDLOyOOOOO
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—yoooooooobbobOyO xgdoooooono

—yO0O0OO0OOO0UDDOO0OO0O0O0OO0O0DOyDOODOOOOOO (resume_goals()O
generator 000 00000)0

—yoooooooooooooodxoooboooooooooooggooo
0000000000000 000000000 (enqueue_unify_goal())0 00O
Oo00doooboooooooooooooooooooboooooooooon
0o0o0dooobooooooooooooooooooooooooooooon
dodoooooooooboooooooooooooooooobooooao
0000000000000 0O000D (boooOoOoooO)00oOoooUoOoO
O0o00dooobodooooooooooooooooooooooooooon
Ogooooooooooooad

O00000000D0activeunifier 100000000000000O000O0ODODOOOOOOO
oddbb0Dgenerator 0000 0O0O0OOODOOO0OOOOOODOOODODOOOOOOO
goo

531 OOOO0OO: resume_goals()

0000000000000000D000000 consumer/generator object O unify 00 0O
00000000000 Oresume_goals() 000000

Oooooooogooooo

Generator 000000000000 UODOODOOOOOOOconsumer 00000000
0000000000000 000O0 21000000000DO0O0ODO0ODO0O 2000000
ood

OO000000O0CU000O00DO0OU0DOO0b0O00D0O0UDD consumerDO0O0OOOOOOO
gooooooooooooooobooooboOobOoo0oDbDoobbo0oDoobboOooooo
ooooo

e J0J0DOO0DOLODOOUDODOUUDOUDOD (DODODLOUODODDOODODOODO
0oo0oo0)ooooo
e consumer 10000000000 consumer O unify 0000000000

goooooboogn
00 consumer 00000 wify0000000000D0OCOO0O0O00ODODOOOOOOO
oobooobooboboobobooboooboo

1. 000 CONSOOOODOODOoOO CONSDO 100000000 CARODODO CONSOD
gobooboooboooo
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rp P R \’ :
INK EP[%H‘]/:I——'}\
S S N \:\ |
797
JI—)LLa—R
I LEHLT—

052 OJ0O0O0ODODOOCOOOO

2. 0000000000000 000 CDROOOOOOOOO

0000000000000 00D00000000 “00000”000000 consumer 000
000000000000000000000000000D00DOwWIfy0ODO0OOO (ODDO)
goboobogoboobboobbooboooobuooobboobboooboooboooboo
gbooboooboobboobog

resume_goals() 0 O O
resule goals() 00000000000 OOOOO

Inline q *resume_goals(allocp, x, y)
q * allocp;
q x;
qQy;

x 00000000000 Ogenerator 0000 (struct generatorsusp) 0000000000
O00yOOO0OO0OO0OO0OO0O0OO0OO0O0O0OOOallocp00000000O0O00O0O0O0OOOOOOOOO
ooooooooooooooooooooon
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e 000x O generator 10000000 (is_generator_susp)d Generator O O O O O gen-
erator 0 activeunify 00 0000000000000 0O0O0O00O0OOOOOO generate
method 0 000

— makeref(0) 000000000000 0O000Ox0OyOOOODODODDODDODOOOOO
gboobogoobogobog

— makecons(0) 0000000000 DOOO

—00b0b000b0db0b0generator 0D 0D O0OO0OOO0OOOO0ODOOOO yDOOO
gobodbbodgdxbogoobogoboobbooboooboooboooboo

e x [0 goal/consumer 00000000000
1. 00000000000 yOOODOOOOO (ODODODODOODOOD)

2. 00000 100000b0000DbO0
— Consumer 0000000000 (is-consumer_hook())0 active_unify method [
00000000000000000000000000A0 rest_of stream 000
O00000000000000000000OOrestof streem 00000000
gobooobooooboooboo
O000booo0d consumer 0000000000 O0O0ODOOODOOOOODOO
oooboobobooboboobuoooboobobooboooboooboooo
000000000 (y)OODODODDODOOODOD0ODODO0O0O0O0OD0OO0O0Do0O0ooooo
00000000000 Omethodresult 000000000000 OOO0O
object D0 DU0DO0UOUOUOOIDOOOODO (enqueue_unify_goal())d
— Consumer 000 0000000000000 0O0OO0DOOOOO next fieldd 00O
gooogn
* Next OO0 INTOOOOOODOOOUODOOOOOODOUOOOOODO
0000000 Next 00000000 OCO0O00O00ODODOOOOOOOOOO
000000000000000000000000D00 (enqueue_goal())O
0000000000 queue O enqueue O O (resume_same_prio()) O O
0000 (000000000 0D0o0o0ooooOo0ooOOoUUDOoOoooooOoOo
enqueue_goal() O O Dheaplimit 0 0 0000000000 DOOOOOO
oo0oOo0ob0o0b0oo0obOooboobbO quened 0000 ooQooonO
O00000000000D000O0Oheaplimit 0000000 OOOOO
goboobbooboboooboooboobbooobo
0000000000000 00000OOnext ield0 000000000
0000000000 2bit0o0C00000D0OO0O0 REFOOOO
* Next 0000 REFOOOOOUODODOODOOOOOOOODOOOODOOO
gobogoobogbog
0000001000000 00000000000000D0O 000 0Omultiple
wait, 0000 “OR0OO”(0 5300)000000000
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mwait (A, _) :- wait(A) | ... % (1)

mwait(_, B) :- wait(B) | ... % (2)
0 5.3 Multiplewait 00000000

O0O0O0Ogoal record 0000000000 O00OD0OO0OODOOOOOOOOOOO
ocoooooooOoboOobobOooboOooOoobOo 1obooooobooboo
00000 530000 ABO0O0O0O0O0O0OO0OOOOO multiplewait 0O OO
0000AO0ODO0OOOOODOOOOO(1)OD0O0O0OO0(2)DooUoOoOO
00000 BOOOOOOODOODOODODODODUODODOOUOOUObOUOOUDOO
gboboobobobobobobobobobobobo

5.3.2 Generator 0 O O : generator_unify()

0000O0OOgenerator O activeunify 00 000000000000 OOOOOOOO
O0O000D0 generator 0 0000000000000 0OOhook DDDOOODO (DDODOO
goal/consumer/generator 0 0000000 ) 000000000000 DO0O0ODOOO

ooooooooooo

static Inline qg*

generator_unify(gsx, sy, allocp)
struct generator_susp *gsx;
struct susprec *sy;

q *allocp;
O000Ogsx OOgeneratorsusp UO0OO0O000000Osy O susprec00000000O0O

1. 000gsx 000 generator 01000 0Osy 000000 activeunify() 0000000000
e 00 00U0DDOUIDOUOUDODUUDOOUDODOOODDOOUDDODODODOOODDOOO
00 (000000000 heap topO00O000ODO)O
e 00 O0O0DDOIOIDOUUODODOIDOOUUODOODOOUODODODDOOODDOOO
ooo
2.sy 0000000
e sy generator UOUUOUOOODODOODODDDOOgsxUOOODOOOsyOoooon
000 activeunify() 000000
— 0000000000000 0O heaptopOOOOOOO
—0000000000sy0 0 wmify00O0O0OO0O00OO0OOOOOODOO gsx,
sy 0 O generate method 0000000000000 OO0Ogsx OO object O
generate ] 0 00000000000 0OODOOCODO
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« makeref(0) 000000000000 DO0OO0O0ODOOOO0ODOOOsy OO
U generator U O OO generate U U UOUOOOOOONO
- makeref(0) 0000000000000 DOODOUenqueue_unify_goal()
goboobobooboboobboobo
- makecons(0) 00O 0000000
-000000000sy0O0O0DOOO0OOO0ODODOOOOsyDODOOOOO
0000000000domify()000 gex D0D0OD0ODOOOO
* makecons(0) 000000000
+ 00000000 0gxUOD0ODOUOO0O00ODODODO0O00D0DgsxdgnnOO
0000000000sy0D00O downify()DODOODODOODOOO
e sy 000 generator J 00O (consumer/goal 000 )000000000000gsx
O0OO0OOOgenerate 00 000000000000 Oenqueveunify 00000000
gbobodsygognbooobogobogn

533 00000000 OO0DO: enqueue_unify_goal()

enqueue_unify goal() 0000 0000000000000 00O00O0O0OO0O0OOOOOOO
000000000000 00000000D00O000000 APIODOOOODOOOOODOOO
Ooo0ooo

0000000000000 00 1000000 runtime/uterms.kll 00000000
unify_terms_dcode:unify_goal 0 00 0000000000000 0O0O0OOO0OOOOOO
unify goal 00O O OO0OO

unify_goal(X,Y):- true | X = Y.

534 000000000 ODOO: enqueue_unify terms()

O0o0ooooooooDoooooooo0 KLloooooooooooooooooooo
gogd

000000000000000 runtime/uterms. k100000000 unify_terms_dcode:unify
ooooooooooboooooo

unify(X,Y) :-
functor (X,PX,AX),
functor (Y,PY,AY),
AX =:= AY |
unify_pf (PX,PY),
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unify_args(AX,X,Y).

unify_pf (PX,PY) :-
inline:"
if (isatomic(%0)) {
if (%0 '= %1) goto %f;
} else if (isatomic(%1)) {
goto %f;
} else {
generic_active_unify(data_objectp(%0),
data_objectp(%1),allocp);
}": [PX+bound,PY+bound] | true.

unify_args(0,_,_):- true | true.
unify_args(N,X,Y):- N>O,

arg(N,X,EX), arg(N,Y,EY) |

EX=EY, N1:=N-1, unify_args(N1,X,Y).

unify pf 0000 inline000000000000000000O000OInlinedO00000
data object 00000000000 OOOODataobject 000 functor 00 O00OODOOOODO
gobooboooooogn
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060

Joodddduonoon

6.1 ODO0O0O0O0oobooooooobg

0000000 000000000000 o0ooooooooo o GcGCooooooooo
gboboboobogoboobboobobooboooobuoobbooboooboooboobo
gboboobooboobooboobobobobobobobo

goobooboooboobobooboboobboooboooboobboobboooboOon
000000000 00ooooooo0oo0o000ooooooooooooooooooCco0n
gbbooobogoboobboobbooboooobuoobbooboooboooboobn
000 KL1OODODDODOOOOOO CO0000o0o0oooooooooooooogogooooo
gooboobooobooboooboobboobboooboo

0000000000oooooooooooooKLICOOO0oooooooooooooo
gbbooogbogobuoobbuoobbooboooobuoobboobooobooooboobn
0000000000 0000000000KLICOODOO0OO0oOoooooooo KLICOoOOo
oL ogbooooboboboboboboboo
gobbogoooboboooobbbboooooobobboooooobobbooobbboooon
gbobooboobobobobobobobobobobobobOobooooboooobooon
00000000000000000000O0O KLICOOOOoOoOoooooa*o

gobgoobooobooboboobboobooobuoooboobbooboooboon
gbooboobogoboobbgoobbooboooobuoobbooboooboooboobn
oooooboogn

100000000000 00000000000000000000000000000000000000000
oooooooo 30b0o00oooOo0o0ooboOoo0obobOOooobOoOoOoOOOOoo
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6.1.1 OO0OD0O0OD0O0OO0OOO0DOODOOO0

0000000000000000000000000000(00000 toplevelDODOO)O
gbobooboooooboog

e OUIODODOOODODOO
e 100000000 ODOLODOOLOLODLODOD (DODODODODODODODNO)
e (0000 DOLDODLDODLUODODODODODO

gbbggbogooboobbooboobobuoobboobooobagn

Dataobject 0OO0O0OOOOOOOCOOOOOOOOOODO OOOOOO OOOO
Consumer object OO0O0O0O0OO0O0OOOODOODOOOOOODOOOOOODOD OOOO
e JO0OO0OOODDDOOODOOOUOOOODDDOOD
e JO00OO0OOOODODOOODOOOUOODOOODOOODOOOOOOOODODODODODOO
ooo
Generator object 0000 KL1ODOODO (00D0D0D0O0D0O0OOOO )DOODOODOOOO
e JI0UOUODUDOUDODDOODODODOODODODO (Consumer object 000 )0
e JO0O0O0O0OOODODOODODOOOOOOODDOODODOOOOO
O000Ogenerator O cosumer U0 OO0O00000000O00OO0O

00000000000 (0000000 KL1o)oooooooooooooo 3ooooo
goo

6.1.2 Data object

Dataobject 00000000000 0OOOO0OOOOOOOOOO flecat000O0OOOO
00000000000 (runtime/gfloat.c)

Data object 00 00O O include/klic/gdobject.h, include/klic/gd-macro.h 000000000
gboogoobogoo

O0000: FleatOOOOOOOO

struct {
struct data_object_method_table *method_table;

double value;

};

goboobooooboooobooooo
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goo:

oo:

GC:

GD_OBJ_TYPE {
struct data_object_method_table *method_table;

double value;

};

gooooooooobobobobobbboboboodgoooooad
0000000000000 0D0o000o00ooOo0ooo0oDnD “GDDEF.” OOO0O0O0O
dodouoooooooon
KLioooooooooooooooooooooooooooooo 200000
GUNIFY DOODO: 0000000 dataobject 0000 passive unification 00 00O
0000000000000 o0DO0oDO0bOo00O0 3ooonooonoooooooog
0000*¥Oo0o0ODO00O00000000o00
Float 00000 0O0ODOOODOODOODOODOOODOODDOODOOO valueO
gogoooooon
UNIFY OOOO: 0000000 object 0000 active unification 00000000
0000000000000 0000 200000000000 GD_GUNIFY_FAIL
O0O0Oabort OO0
000000000000 D00000 Dataobject 000 OODOODOOOOOODOO
ggoogobon
PRINT ODOODO: 0OOO0OO0O UNIXO FILEOOOODOOOODOODOOOOOOOOOO
0000000000000 000 FILEODODOOOOODOODOOO UNIXOOO
udogooooobobobooon
PRINTOOOOO GD_RETURN_FROM_PRINT OO recurn 00000000
GCOOU0O0O0UDOO0O0O0ODO0DO0OO0 (DOD0DD0O0)00DO0DDO0DO0O0DO0O0DO0DOOOOoOO
OO0o00oooo GCoOUOOoOOooOoDOoDOoDOoDoooUOooOooooooooooon
0000000000000 00D000000000000000 (D000 float O value
0)O0o0O0O0O0O0O0O00O0O00DO0ODO0O0O0O0O0O0DO0O0ODOODOODODOODOOOD
000000 KLlodoopoooooooooooodooooooooooo
OOOKLICO GCOOOOUODODOoOOOOooDoooooooooooooooooooon
00 “can” OO0 0OO00OOODOOOOODOODOOOODOOOOOOOODOOOOOO
ooooooooooon
doooooooobobobobobobbobbbobbtbodddooooooooo oo
0000000000000 000000 (DODoOU00DDOU00OD)D0DooOOoUooOOO
go0ooddoooooooooOoOoUoooooooooooooooooo
gfloat 00 Ovalue 00O 8byte align 000 0000000000000 0OOalign0O0O00

*200000000000000000

72



000000000000
00000000000: 00000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000000fcat0000000O0
00000000fleat 000000000000000000O0O0O0O0OOOOOOOO
000000000000000000000000
0000000000000000000000000020 (100000000000
0000000000 20)0000000000000000000000000000
00000000000000 100000000000000000000000000
00000000000000000
body generic 0000: O0O00000000D0D000000000O0O0O0OOOO0O000
00000000000000000000000000000000000000
Body generic 000000000 2000000000
e D000DO000O0OO0ONONOO0OO0DODAcat 000 print_1 O int. 100000
0000
e 000DDOODDODOD dispatch 0000000000000000000
00000000000000000000000dispatch000000000
00000000000000000000
000 GDDEF.METHOD(D OOOO.0O0O0O0)0000000000000
GDDEF_GENERICOODOO0O000Ofeat 00000000000000000
000000
1. GD_SWITCH.ON.METHOD 000000 Omethod J/0000000 dis-
patch 000000000 (GDDEF.METHOD DO DOOO000000)0000
00000 SWITCHOOO GD_METHOD_CASE(method 0 /0000) 000
00000000
2. 000000 default: 000MO000 SWITCHO OO O OGD SWITCH ON_ARITY
00000
D000 Ocase (00000 1)0 case 200000 2) 000000
GD_SWITCH.ON.METHOD 00000 dispatch 0000000000000
000 GD.METHOD_CASEDIRECT 00000000 GDDEF_METHOD
00000000D0000000 (000000000000000000000
000)000000000000000
guard generic 00 00: 000000000 000000D0O00000O0O0O0O0000O0O
00 body 000000000
e 0000O0O0OODD GDDEF.GMETHODOODOOOOOOO
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e Dispatch 0 0 00O O GDDEF.GGENERIC 00 OO ODOOOOODOOO
GD_SWITCH_.ON_.GMETHOD, GD_.GMETHOD_CASE 00000000
oooobobobooboobooboobooboobooboobooboobon
0000000000000 0000000D00O0O0/00/0000000O0O0O00O
0000000000000 (GENERIC.SUCCEEDED 00O 0OGENERIC_FAILED:
0000000: 000000000000000)0000 include/klic/generic.h O
guard generic 0000000000
new JOQ0O0O: 0OO00O0OO0OO0OO0OOOOO0OOOOOOOOOOO0OOOOODODOOOOODOOOOn
goboobogoboobboobooobuoobbooboooboobbooboo
000000000 bOnewOOOODOOOOOOOOODOOOOOOODDODDODODODOOO
goobooboooboobboobboooboobbooboooboobobooboo
goboobooooboobbooboobooobg
new JUUOO0D0O00O0OooOOooooOooooboooobbooobbooboobobooboo
ooo0ob0o0bbo0obUddbOnewO0oOOo0oOobOoO0obO0ObDDbDOODbDOODDOO
Ubobodd newUO0OOOOooOOoOoooOooOO
gboooobodbbdbbnewdd00OO00DOO0O00DDOO0ODLOODDOOODOODLDOO
ooobooboboooboobboobboooboooboobboooboooboobooboo
gobooboooboobobooboboon

6.1.3 Consumer object

Consumer object 00D 000000000000 O0OOO (runtime/gmerge.c)
Consumer 00 0000000000D00000O00O0 dnclude/klic/gc-macro.h0D 00000
O0000000O0ooooooooo0 GC,000 GCDEF.OOOOoOoOoOOoO

O00: consumer object 0000000 OOOOODOODOOOOOODOOODOOODODOO
0000000000000 00000000D0000O0ODO-consumer object 00000
passive unification 00000000000 0active unify 00000 UNIFYOOOOO
ooooooono
consumer object 000 DOODDODODODODODODODODODOODOODOODOOD
O00000 KL1OOOOOOoOOOoOOO activeuwnify 00 0O0DOO0OOOOO0O OO
000000 consumer object 000000000 0ODOOOOOOODOOOO
0000000000000 obooobobooooboooooboooo
U0 merger DO OOOOOODO vector 0 DO0O0O0O0OOOOOOOOOOOOOODOO
ggoobbooooooobtbobooooooobbboooooobobbooooo
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GCOO0D030000000000000000000"000000000000 active

unification 00 goal 0 0000000000 0OOO0OCOOOO00O00OOODOOOOOOO

0oooooooooooobobobobobboboboodddoooooooooooooo

ddooooooooobobobobobooon

GCDEF.UNIFY()OOOOOOOOODOODOODOODOODO0OOOOOOoOOoOooOoooo

GCSWITCH.ON_TERM: 00000000000 dispatchO00000000O000O0O

GC_TRY_.TOALLOC: ODO0DOO0OO0OO0OOOOODODOOODOODOOODOOOOOO
oogggnd gerequest 0000

GCLUNIFY: 20000000O00O0CCOOOO0O0

GCKLI.UNIFY: 2000000000000000000O0D000OCODOOOOODOO
goooooooon

GCSELF: ODOoOoOooodQg

GC.LRETURN.WITH.HOOK: OOOOOOOOOOOoOOOCOd

00 0O00000O0000D0D00O0000 consumer object 000000000 OOOOODOO

print 00 0O0O: dataobject O print 0000 OO0OOOODO

GC: GCUOUO0OOOO0ODDO dataobject 00 DODODOOOCOUOHookODOODOOO kernelOO OO

00o0dodoooooooooboboobooddddoooooooooooo

new O0O0O0O: newJOOOOODODOOOdataobject OOOOOOO

6.1.4 Generator object
Generator 00000000000 (runtime/random.c) 0000000000

O00: 0OO0000000dgenerator O active unification 000000000000 OO00OO

00000 2000000000000000000D0000O000DOO0OOOOOO0

O00000000o0oooooo0o0ooooooooo

UNIFYOOOO: 000000000O0O0000000000D000000000000
00oo00ooooooooo0oO0UoooooooooOOoOoOoUooooooooo
O0000M0oO0000000000D000000D00000d generate0 0000
ooooooo
godoooboooopbooboooOooOoUobObOUOUoDOoobObOUUbOUODObDbOOO
ooooooooooooooboooooooo

GENERATE: OOO0OD0OOgenerater 00 0000000000000 OOODOOOOO
O0000000o0oooooo0o0o0o0oooooooooo00ooooooooooo
OQ0activeunify 00000000000 DOOCOOO

= goooooooog
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0000 3000000
makeref(0): OO0 00D00O000D0O00DDO0OO0DOO0O0ODOgenerate 00000
00000000o0000000
makecons(0): OOOOOO
ooo0o0: OO00O0O0O0O00OoOo
ooooooOoOOOOOOOOOOCOOOOOD0O00O000000000000UNIFY
O0000O0O0O0O0O000O0GENERATEOOOOOODODO CARODOOOCDROOOO
(0000000)000000 hookOOOO CONSOOOO
O0: PRINTOOOOOOOOOOOOO
GC: GCOOOoOoooOoooOoooOo
NEWOOOO: newOOOOOOOOOOOOOOOOOOOOO
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0 70

GC

KLioooooooopoOopoOoopOooOoDpOoOoDOoOKLICO GCOOODOKLICO GCOOoOo
0000000000000 0000O0U00D (O0O0D0O00O0DO0oDO0oDOOoOO0OOOooO)O

e “stop and copy”’GCOOOOODOOODO 200000

o IO DOOUOODDOOODODD scanODOOUOUOU00OUOLOOUOLOOUOOODOO
o0000oo0O0oGCOO0O00O0ODO00O0D0D (bOoDOoUOUOUDOUODOOO)OD
OO000000 GCOOO0OU0DOoO0DOodoooooooooooooooooo

e 1000 UIDDOOODODODOOGCOO freel 0000000 DOOODOOODOOOODOO
ggd

GCOO0OO0OO0O runtime/gc.c000000000

71 O0D0DOOGCOOOOOooO
00000000 KLICO GCOOO0OO0O00O0o0oO0O (copy-one_term(runtime/ge.c))0

1.0000000000000 GC OOO0OO0O00 (push.gestack())(Dd 7.1(1))0
copy-oneterm 00 10000000000000000000000000000
2.GCO0000000000000000O0O0000
e 0000000000 (=0000000)0000000000000000000
000000000000000000(CO000000000000000000
GCOO00000D000000000000000)0
e 00000000DD000O0O0O0DODND (07.1(2)0000000
- 0000000000000
- 0000000000000000000000000000000000000
0000000000000000 GCOO000000 (0 ge-stat(3))00000
000000000000000000000000000
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stack

old new
(1) (2 (3

071 KLICOD GCODOOOO

3.20000000GCOOO0O0000OOODOOOOO

72 GCOOODOO

KLICOODOOOOOOOOOOOOUOoOUOoOODO (00O0o0oo0)o0ooooooGgCcooo
gbbooobogoboobboobbooboooobuoobbooboooboooboobn
gooboobooobooboboobboobobooobooboboooboo

7.3 CopyOODOOODOODOO

KLiICoooooooooooooooooooooooooooooooooooooooo
oooboobooobooboboobobo0oboooboobobooboooboon
gboooobooboobooobbooboobobooboboobooboboooo

e ATOMICOOIDODOOODOOODODODO ATOMICOODODOOOOOOODODOOOOO
goboooboogn

OO0 REFOOODOOOOOCOOOOODOODOODOOOODOOODOODOODO
ooooooog

e CONSOODUODDO CDRODO CONSOOOODODDODOOOUDDDOODDDOCAR/CDR
O00C0O0OO0oOoOoOoUoooooooocoNSOOoOoooOocCcoONSOoooooooQg 2
000000000000 0CONSOO0O0000 200000000000000000
ogooooboobboobbooboooboon

FUNCTOR OOOO1O0OO0OOOQOOO FUNCTORODOUOODOODOOOOOOOO
0000000000000 O0DOFUNCTOROODUODOODODATOMOOO (COOOO
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FUNCTOR)OOOOOREF OOO (dataobject) D00 0000000 O0OOOOOO
dodoooooooon
e JIIIOOOOOOODODO
—Q0o0o0oooooobbdddddoooooooooooboobooboobooooboooo
dodoooooobobobbobobbobobbbtbdudddouoooooL b
000000 (0000000000000 D0O0 REFOOOODOOOODOOODOO
000000000000 (6600000 2000))0
— 0000000000000 Onext ileld0000000D0O000OCOOOOOOOO
pred00 0000000000000 DOODOpreddD0 0OOOCOODOOODOOODO
0000000000000 00000000OOnext ieldd REFOOOOOOO
00 schedule 00 000000000000 00O0DO copy000O0DO0ODO (goal
queue 000000000000 OODOODO)O
e Consumer, generator object 000000 field00000000000000O0O0OOO
00000000 (0000000000 field0D0000O0OO0ODOOOOOOOOODOOODO
0ooo)o

74 GCODOOODO

GCOOO0O0OO0OO0OOoOoOoOOOO0O0OD0O0OD00OD0O0O0000000000000 heapOOOOQd
0000000000000 (runtime/intrpt.c, klicinterrupt()0 (56 00000 3000))0

75 cCOOOODODOO

GCUO0ODOO00O0O00O0UO0ODO0OOO0 (20000000000)gestackO000O0O0O
0 GCOODOO0OO0OOO0U00U0000D0oooooooCO0DU0oU0OooooooooooooOo
O00000000O0ooooo GCOoooooooooooo

76 GCOOOODODOO
GCOUOO0O0OU0UO0ODOO0ODU00OO0O000O0OD0O0OOo0oOoOoooooGCOOOd top level O
runtime/gc.c 0 klic.ge 00 00
7.6.1 Kklic_gc
00 klicge()DODOODheap0 DO ODOODOODGCOOOODOODOODOODOODOODOO

1. make_heap larger 0000000000 (D0O0DOO)O
e make_heap_ largder 0000000
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0 al heapsize 0 0 0 0 0O O O O heapsize, bytesize 00 0000000000000
0O maxheapsize 000 000000000000 O0OOOOO)O
00 b0 new_old_space_top 00 bytesize 00000000000
— 000000000000 Ooldspacetop O free O O old_space_top,
old_spacesize 00 00O 00O
- 0000000000 heap00D0D0O0DODO0DOODOO (lastge_dangerous
00)0000 fatal ecror 000 O
OO lastgc.dangerous D Dheap OO0 00O OD0DO0O0O0OOODOOODOOODOO
000000000000 00000000 heapOOOOOOOOOODOO
doooooooooooooono
e make heap larger 00000 0heap0 0000000000000 (lastge_dangerous
0000000)0000 fatal ecror 000 O
2.(000000 fatal ecror 00 00 OO0 0O O 0O)flipspace() O O O xxx_space_top,
xxx_space_size 0 old/new 0 000 swap 000
3. copiedsusp 0 000000000 DOODOODOOOOOOOOOODOOGCOOOO
udodooooobobobboobbo
4. collect_garbage 10 0000000000000 DODOODOODOD (qpOOOODOO
O000000D000D000oo GCOoOooooooooooo GCooooooo
googga
5. 000000000000000000000000D00 (thismorespace) 100000
0000000 (heapsize 0 O maxaxtiveratio 000 0000000000000 00OO0
00000000 make_heap_ larger 0 ONOOODO
6. 00000000000 DO0O0DO0O0DO0OD00O0O00ODOO0O0DOODO0O0ODOO0ODOO0n
000 lastge_dangerous 0 ON OO OO0OO0O GCOOOO

7.6.2 collect_garbage()
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gbooboooboobobobobOobUobobobOoobo 1020bD00D

KLICZ R ALEE at% KLICE R AL T2 R #%
SEVLIE EIEER DRI EIRER

SELIBEIRER SEILIBEIRER
KLICZ R ALEE St KLICE R AL 2 %

0102 DOOOODOODOOD

O00000ooopoooKLICOODODOoOOooooooooooooooooooooooo
gbobooboobobobobobobobobobobobOobOoboOooobooooboooon
gobooboooooooboonoo

O00000000ooooooooo PIMOODOOOOOOOO KLICOODOODOOOOO
0000000000000 00O00O0OU00O0OO0 1020 (9OOUO)DODOOOOO

0000000000 0KLICOOODOOOOO0OoO0ooooDoooooooooooooo
goooobogoobooboboobbooboooboobboobboooboooboooboo
gdoddoooooooooooooooobbobbbbbobobobbbbbbbbbobboboo
goo

10,2 O0O0OO

gboooobogboboooboooboonoobg
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1021 OO

0000000000000000000000000000 (D0O0O0O0OD0)0D0O0O0ODOOO
godoooboboboobobobobobobooooooooobbbbobobbbobobobbooboboboboon
O00000O000/o0000000o0oU0oo0oU0oo0o0oU0ooO0oUoOoOOoUoOoOoOooOo
ooooobooobooboboobboobooobo0ooboobbooobooobooboo
goobooboooobooboboobooba

goog

O00o0o0oooowTrCoooooooooooooooooooooooooooogooo
goooobogooboobboobbooboooboobboobbobooboooboobo
googd

gdoobooboo0oboobobooboboobbooobooobooboboobbooboon
00000000000000000000000000 (DODO00D0OD0DO00DDO0O0UO0ODOOOO0
0000)0000000000000 %terminated 0000000000000 OOOOO
gboboobogoboobboobbooboooobuoobbooboooboooboobn
000 1030000 (%throwgoal 0 DOD0) 00000 D0ODOOODOOODOOD

good

0oo000o00o0o0o0DoU0o0o0ooOoU0Oo0O00D0oUO00o0D00D (oooDoo
0000000000000 0OO0) 0000000000 DO0DO0ODO0O0OOOoODODOD
000000000000 00O00OO0OOD (o 10400)0

1. 0000000 %check 0OODOOOO0ODOODO0O0O0O0OO0OO%checkOODODOOODODOOO

2. %check 0000000 DO0ODO0OUO0OODOD (DODOOUDO)OOO Y%suspended 00
000 (0000000000000 0DO000O0DO0D0ODOOO)D00ODO0ODO (oD
0000000000000 0O000O00O00)000000000O0O0D =000000
0000000000000 000000) 000000000000 D (DoOoooo
0000000000 000UD)000U00O0DO0ODO0ODO0 =00000000O0

3. %hsuspended 00000 O0DOO00OOOOOODOOOODOODOOOOODOOODOODDOO
OO000000000D0000 %suspended 00000000000 OOOOODOOOOO
goboobogobuoobboobooobuoobobooboooboobobooboo
00000000000 %terminated 00000000000 ODODODOOOCOOOOOOO
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We- 1600

% hr ow_goal

W=100
WE750
WES500—+ 400
W£350
(1)T—IVDi%AZ
% er ni nat ed W&- 1600
W=400
W£750—+ 850
W400—+0
W£350

(2) T—IVDZAZ L HADEH)

0103 wrcoooooooooooooooo
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9%¢heck
veheck /. V¥- 1400 \

%check Gl

WES50

WO /0/;

hr ow_goal
W£100

WE750
(1) %check # T RTOEBTOLANEET D,

%suspended
¥%suspended We- 1400 N\t550
WO
%suspended th
W0

% hr ow_goal We550
WEO W=100

WE750

(2) IREBIZJE LT %suspended 2%(ET 5,

0104 COOOOOOO
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worker i worker j
export table
{ variable

id
<j,id>| +— ]

() boooOOoOoOOUOOObOOODOOOoD.

worker i worker j
export table

X i - variable

<j,id>

generator

(2) 00000000000 0OUOOOO OoOo.

0105 OOO0OOODOOODO.

1022 ODOOOOOOO

goodooobb,0o00ogogobbbobobb bbb oODODODObOD
g. obo,boo0oobboooobboooo,oobbooooobbooobboboooon
(dereference) 0O 0O. 000OOO0OOO0OO0OO0OO0ODO0ODOOU,0000000DOOOOOOOO
000,00000000000000. KLICOODODOOOOOOOoOooDooooooooo
gooooboooboo. gob,boobooobooboboooo.

ooo0o
O00000000000000,000000000000000000000000000
0000000000000. 000000000000 000 (external reference) D00 .
00000000 (export table) 000000000000 OO0ODO, 0000000000
000000000000000. 000000000000 0O00O00000000000B0O0OO0
o000 (0 10500).

gboboobogoboobboobobg
gooboooboboooboboobobooobobooobo0oobD. oobobboooobooo
00000 (dereference) 0000000000000 0OOOOOOO.0D0ODO0ODOODOOOO
000000000 generate 00000000, 000 wnifyOOOOOODO0ODO.
gbbggbogobuoobbuobboobooobuooobuoobbooboooboon
o.oo0booboobobo,oboboobboooboobooob,00obooboboobboobo
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Ubobobobooooboobong generate DOOODOODOOO. generate DODOOOO0O
boood,obobodobooboboboobodoboobobobdab. gboboaobooban
gbooooooooo. ooboooooooooooooooooooobooooboooboooon.

000000 (0)000000U00OU00OU0DO0DO0DO00O00O0DO0O0OO0O0O, 00000
00000000 wnify 00O0O0D0O0O0O0OO0. 0000000000 OOOOOOOOOOOOO
goooo.

000000000000000000 (DOO0O0O0O0,00000D0)000000O00O0
ubobooobooobooboboobob, booooooooboboboOobooba.

ubhbooobobodobobodoobooobbooobbooooboooboooboooooonog
gboboooobobooboobobobobob.

O00000000O00000000 exeet 00O0D0O0ODOOO generator 00O O run-
time/ge_exref,c0 00 0000000000000 DO0O0OOODO0O0OOODN read-hook 0000
O consumer 0 0 O runtime/ge_readhook 00000000000

goo
000000000000 0O0 (Co0D0o0U0O00DOo0ooOO0O0OO0)0O0DOOoDOoOoUoOOoO
ooo0ooboooboobooon

e GCOOUDODDDOUDOUODDDOODODODDODODOUUOODDDOOOUODOOODODOODODODOO
000000000000 0000000000D0D0D00D0O0O000 GCOooooooo
goboobogoboobobooboooboobbooboooboon

e 0000 0OUIODOGCOOODDOODOGCODOOODDDODODDODOOODOODODO
O000000oooo0odooooooooooooGCooooooooooogooo
0000000000000 000000000000000 GCOOooOoooooooo
oooIbooooooo

0000000000000 000000000000o0000oO00000g indexOOdO
0000000000 IDO000ODO0ODOO0O0O00O0ODO0O0O00DOODOODOO0ODOO0ODOODOn
do0obooboboobooboboobboobooobooboboobooo

00000000 runtime/include/klic/interpe.h O O O struct exp_entry 000000000
gogooooooooboooooo

struct exp_entry{
long index;
long wec;
q data;

struct exp_entry *next;
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000000 exptable 00000000 KLICOOOOOODO freelisst 0000000
(runtime/export_table.c 00000000000 DOOO)O

googoobogoooa
gobogobogooboobbuoobboobobooobuoooboobbooboooboon
ooooobooobooboboobobooboooboooboobbooobooobooboo
00000 IDOD (000000000000 0000)0000000000000O0OO0O0DOO
0000000 Oruntime/datamsg.c 00 encode-data() 00D 00D0000O000D0DOOOO
gboooboobbogoboooboobbogn
odoobooboooboobobooboboobboobooobooboboobbooboon
0000000000000 00000000000)0000000000D000D00D00OO
00000000 runtime/datamsg.c 00 decode_exref() 00 DO0D00000

gboooooooooon

000000000 GC (OO0 GC) o,0000000000 (WRC = Weighted Reference
Counting) 0000000000000 0O0O0O ODODOWRCOOOOOOOOOOOOOOO GC
0000000000 WEC(Weighted Export Counter) 0 D0 0000000000000 0OO
0000000000000 0000000000 (WECQ)DODODmMOOOoOOooooooooo
tbobobooooobobooboobobooooooooooooooboobooboboboon
0000000000000 0000O000D0o0O0DO0o0O00Oo0oDOoUOOoooooOO (o
00000000000 D)00000000000 WECOODODOOO(10400000 10.2.20
00) O exref classOread hook class 00 00 0000000000000 O0O0O0OOOOOODO
ooooooooooooooooboooo0 1000000 oooooooobobobobO00ooo
O0OD0DO0O0DOWEC(=WRC)OOOOOODOD 1000000000000 0DO0OO0O0ODOODO
gbooooboobobboobooboobobboobooboobobobooboobobobon
boboboboboboboboboboboboboboobobooboobooooboooon
uoooon

000000000000000000D0O000O000O00O000D0O0000O0O0D0O000
gbobooboobobobobobobobobobobobobooboobooboooobooooon
0 (0106 (1)000000000000000OO0OO0OOOOOOOOOOOOOOOOOOO
000000000o0o0o0o0oo0ooo0ooDD (O 107000000000 DOoDoOOoooOO
gboooooobooo

gbobobooboboobobobobobooobogan

1. hanswer value 0000000000000 DODOOOODOOOODOOODOOOODOOOO
00000 runtime/ge_exref.c00 O O runtime/ge-readhook.c 0 0 unify 0000000
googd
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2. 000000 GCOOOO0OO0O0OO0OOO00OO0O0OOO0OoOO0non
o0ooO0ooo0oo0oO0o0boO0o0oO0o0O0o00b0cO0O0bO00O000000b0O00b00OO0
000000000000000000000 runtime/import_table.c 000000000
000000000000 00000GCO000000D00OOscan-imp_table() 0000
00o0O0O00O0O0000000000000000000000000000O

O00000000000000000000000000 %release0 00000000000
000000000 (0 106 (2))0%release 000000000 D0OODODOODOODOODO
0oodooooobobobobobobbbooobooddooooooooooooooboo

hrelease O send._release() O O (runtime/cntlmsg.c) 0000000000000 O00OOO
ggodooooooboboboobobootbtbddoooooooobbobbbbobooo
O0000000000o00o0ooooooono gGCoooooooo

000000000000 encode 0000 encode_data() (runtime/datamsg.c) exref class [
O000000000000D00000 encodemethod 0000000000 OO0OOOOOO

1. 00000 generator OO OO0
e encode method OO O OO O
e encode method 000 WECOOODODOOOO (MINWECOD)DODODODOO
encode 00000000000 Oencode000O0WECOODODODODO
e encode_data() 0O O Oencode method 00000000 D0OD0OOD0OOD0ODOODOOOO
0000000000000 0D0O000 (label Makeexref 00 ) 0000
2. 00000 consumer 000000000 OO0DOOOODOOODOO

1023 0ODOOO0OOOOOODOO

gogopooboobooboobbobooodooooooooobobobb bbbooooooooooobob. ooo
goobbooobob,buogoobbuooobbuoooobbooobbuooobobooooon
gooboob.0boobboobboooboobboobbooboboobooo.

1. 00000000000.

2.000000000000000000000 wnify 0000 00000 (00000
000000000000 000000000000,000000000000000
wnify 0000 00000).

3. wnify 000000000000 “007000000generate 0100000000000
0ooooo0ooo

gobooobobooobobooobbooobboobboo. booobbooobbooooboo
goooo.
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node | node
EX
We250 WES00
l WE250
node k

(1) 000000000000

node |

- = = =

IEX |
[ _l
"We250!
L 1

% el ease
WE250

node

node k

WE250

W=500

(2)000000D00OOOOOO
0106 DCOOOOODOOODOODOOOO

nodei
W£800
DI — T Hh 2%
T id
EX
W=800 <j,id>
W1

0 10.7 OODOOODOODOODO
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X

| |
[ - k- --===- >
| | (

[ ftoo

f%unify(X,value) —_—

0108 0O00O0O0O0OOCOO XOOOOOOooooooooo.

0000000000 XO0O000 value
00000,X00000000000000 valueDO000,X0 wnify 000000000.
0000000000, X00000000000000000000000000000000
(%unify(X,value))0J 0000, X 000000 (0 108). 0000000000000000O
0,X0000000000 value000000000000000
0000000000000000000000 0000000000,0000000000
00000000000000o00.

0000000000000000 X0,000000(0)00000000OO0 (D)ooooo
oooy
gooooboogooooon.

1. X O generate 00 0000000. 0000000000,00000000000000
000 (%read) 00000,X00000000000.

2. 000000 0000 X00000000000YOOO0O0O00000000. 000
0,000000 (0)000000 (0)000000000,000000000000
0o0o0 (O 10.9).

0000000000000000 0o (XY)

000000000 (XO00O0)0 wnify 00D0O0D0O0ODOOO. OO0O0O0OOOOOO,X0OO
00000 %umifyX,Y) OODO0O,0X0O00OD0O0O0OOCOO00OO0O0OO0OOYOODOODODOOOOO
OOooooooogoo,Xoooooo.

0000000000000 D000 (0)OD0D0ODOooOoDOoDOoOoOD

000000000000, 000 000000 (0D)DO0OD0O0ODOODOOO. DOD0ODOOO0DO
gbooboobogoboobobooboboobo. obbooboooboooo.
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‘ ‘ CONSUMETS

—ls

generator

!

consumer

Yread —

0109 00O0O0O0O0OD0OODUOOOODUOOOD X0 OOOOOD (0)oooooooooo.

O0ooooooooo Xooo v
goooo,XOooooooooooooooboo voooo.oobooopbogobooo
oooooo.

googga
ggobboooouobbooooobobbooooboboboooobbbuoooon
(unify(), unify_value(), runtime/unify.c) 00 000000000000

e JIIIOOOUODDDODDODOOODODDODDODDODOOUOUOUOUOOUOOOOO

e JIIUIDDOOIOUDDUIODDODUODDUOODDDOUOODDDODOUOODDLODDOUOODOOODO
O O unify method 00O 00O

e Unify0OOUOOOOOOgenerate 0000000000000 OODOOOOCOOOOOO
oo

00000000 (0000000000000 0DDO0ODO0ODO0OD)D000O0O0O0OO0ODO
00000000 methodOOOOOOOOOOO

1024 0O0OO0OO0ODOO (dereference)

oboobooboo,0b0o0b0o0ob0o0obUo0obo0oboUobOo,oo0bDoobOooDbOo
Ud generate D OUOODODOOOO. generate 0O OO0OO0OOO ODOODOOOOOOOOOO
oo.

000000 X0O generate 1000000000, XOOOODOOO %read(X,Ret) OO0
0,X00000000000.RetO000O0ODOOOOD,XODODODOOOOOODOODOOO
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!

EX

export table
referenced

generator

E

() D00D00O0. 00000000000 D0O0O0D0O0O0ODOO0O0ODOOODODOUOODDO.

EX

export table
referenced

Ret
consumer
export table

N

|

Y%read(X,Ret)

R —

return address

EE

(2) 000000, %ead DOO0D. 0DOOO0ODODOODOOODOODO.

export table

‘ EX referenced
goal Ret g 74% reply
consumer Ret
export table
) return address
(3)0000000000000000D00000000D0O0O0OO0.
export table
g EX referenced
N S s Rt
f%answer_value ' Ret !
o i
|
|
- |l ________ J

return address

(4) %answer value DO O ODODOOOO.

,,,,,,

consumer
export table

export table
referenced

%release(X) —

74% value ‘

()00000000,0000000D00DO0OUOLD0OOOOOO.

0 10.10 ODOOOOOOOOO0OOO0OO0ODOOODO.
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0000000000 (0 10.10 (1), (2)).

%read(X,Ret) 0O00OO0O0OOOODO,XO O0O0OOOOOOOOOOO ODDODDOODOOOOO
000 (hanswervalue 0O ODOODODODOOODOOOOO.

00000O0*0000,000000000000000000000 (D00DoOooOooo
00000)00000000000O0 (0 10.10(3)). DOODOODOODOUODODODODODOOOOO
000 wnify DOO0O0D0D0DOO, %answervalue OJOO0O0O0DO (O 10.10 (4)).

00000000000 000000000 X°00ooo0,X 0000000 %read(X’,Ret)
O0000. 00000000000, 000 %read 000000000 O0ODOOOODOOO.
000000000 00000000 (DOD0oUO0D0O0OU0O0DOOU0O0O0DDOOOOoUoDO) O
O,%read 000000000 DOOO0OODODOOODOOOODOD,D000000 100
gooooboogoooo.

f%answer_value(Ret,value) OO0 0OO, 000 Ret UDOODDOODODO value OO OO,
0000000000000 00 (0)0DO00O0D0O0,000000000D00DO0DOODOODO
000 (O 10.10 (5)).

O000000Oread0 0000000 (00DUO0D)0000I0OD0OOODOOOOOOODOO
O0000Oeenerate 00 0000000000000 OOO (suspend-goal() runtime/faisus.c)0
000 4200000000000000000000000000%read0000000O000O0O0
0000000000000000OOdecoderead() (runtime/entlmsg.c) 00000000000
0000000000000 00runtime/ge_replyhook.c 00 00 00 OO O class reply_hook O
gboboobogbbOddblanswermessage U0 OO0 0DO000O0O00O00O0O0O00OOO

1025 ODOOOOODO

00000000000000000000000000000000. 0000000000
00000000000000000000000000. 00000000000000000
0,000,00000000

gbooooboogooboobog
oo

000 KLl OooOoooooooooooo, KLl oooooooooooooooooooo
gooog. bodooboooboboooboboooboooobobooobooobboooobo
oooooooboogo. o011 ooooooo.

goo
goboobboooooobooboooooobobooooooobboooooobooboo. ooob, b

1000000 (0)0000000000000000000.
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export table
XE)—> EX referenced
o

export table

0 10.11 ODOOOOOOOOO0OOO0OO0ODOOODO.

000 %read 0000000 O0OOOO0OOOOOOOOOODOOOODOO, 1024000000
0000 %read 000000, 0000000CCO00000O0OODODOOOOOOOO.

good

%read 0 DOOOOOOOOOOOOOOOODOOOD. YJreadOOO0OOOOOOODODODODOO
ogooooooogob,0oo0bob0o 100b0b0 -10boo0obo.oboOobOobOobo,o
Ub0o0o00oo00oo00o0o0oo0obobonbg generate 1O0ODOODODO.
0000000000000 00O0000D. 0000 %read DO0O0ODOOOO,000000
00000000 (0)00D0000OO0O0000O00D0O00DDO0O0OO,00000O00DODOO0
ooooobooboboooboobboooboob. ocboobooboboobo,oboo,oboo
0000000000000, %read 0OO0OD0OOOODODOO Y%answer value OOOOOO
gboboooboogooo.

00000000000
00

1024 0000000,0000 %read 10000000000000000000000O0O
0000000000000, 000,0000000000000,000000000000
0000000000000, (O 10.10 (3)).

000
00000000000000000000000000000,0000000000000
000000D00000. 00000000, %answervalue 00000, 000000000
0,00000000000000000 (0 10.10 (4), (5)).
00000000000000000 %answer_value 00000000000000000
000000000. 0000000000000000000.0000,00000(0000
00)0000000000000000 (010.12). 000000000000000000, O
000000000000000000000000000000000000000000. O
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export table

- ‘ EX referenced
goal > —
Ret %
Y
- export table

return address

() DoooD0oOoDOooDoOooooooo.

export table
EX referenced

resumed| Ret 7%
Y I
—
export table

return address

(2) hanswer value 000000000 DOOOOOOODOOOO.

0 10.12 DOOOOOOOOOOOODOODOODO.

goobogooog.

good

%read 00000000 CO0DOOOOOOOOODOOODO,000000 Y%readDDOO0O
O0000.00 %read D0D0DOO0O Y%answer_value 00000000000 OODO.

00 GCO,000000D00000D00000D0D000DOO00O0ODOO0O0O0 XO000O0Oo
gooooboogooog.

1.0000000000000000 XO0OOOOoooooooooooooooo (O
0).
2. X000000000000000D000DOO00O00DOOO0O0O0OOg.
Y%cancel (X,Ret)
doooooono Ret, 000000000000 000O0O0O0OOOOO.

%cancel(X,Ret) 00 OODOOODOOOOOOOODODO.

000000000 0000000000000 (0)0000,Ret0000D00DOODODOO
0000000000000 000 %release JOODODO.

0000000000 0OO0O0O0O0O0. D0000 %enswervalue OOOOOOOOOOO
ono.
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export table

EX referenced
Ret ( % @
Y%cancel (X,Ret —
export table t ( )

return address

() D00D000D000 %ecancel DODDOO.

export table
EX referenced
o e I L0

| |
JRet)
|

Ret

export table <~— Yrelease(Ret)

« | _________ J

return address

(2) 000000000000 0OD %release DOODODO.

0 10.13 DOOOOOOOOOOOODOoOobDOoO.

00000000 (0 10.1300),0000000000,00000000,00000000
goboobooooo.

103 OOOOO
00000000000000000000000

o 0UUODLOOOODOODODO
e JOOODODOOODODDOO
e OIIDODOODODOODDOODLDDOODO

1031 ODOOOOO0ODbOOOOO

gooooooboooooooboooo0ooboOobooo00DoOobboOo0oDOoO0O 10140
0000000 1000000000 n000D000ODOO0OOO0ODOODOODODOODOO
gooooboogn

000000000000 0000000l/oOo0o00oo0oo0oo0ooo0oooooooUoOO
oooooboooboobooon

gooooboobboobbooboobboobooboobboobooboobboobbo
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I/0

53
i)
0
o
0
o
°
°

O 10.14 OODOOOOOOOoOooo

goboobogooooobooopobd
gooogn

ooooobooooo
[/O0000O0ooooood

n0000000000O00O0O00O00O0O0O0 000 n-100D0O0O0DODOODOODOO

gbobooobobooobobooobuoobobobob0 n0bObDUOOobOODOobOD OODOo
0000000000 00KL1IODOOOO mainmain JO0O0O0O0O0O0O0 0ODODOOODOO
ooo

1032 ODOOOODOOO/O00

ooooobooboboobobooboooboo

googooobood
gobooboooboobboobbooboboooag

l. 0000ooOooocooobooooooo
2.000000000000000000 (encode XXXX)ODOODODOXXXX OODOOO
0000 (read, release 00 ) 00000000 DO0OOO runtime/cntlmsg.c 000000
goo
3.encode 0000000 DODOODODOOOOO
e WICODODUDUODODODODODOOODDOO O Unessage_suspend () (runtime/sendrecv.c)
O0000OoOWICOOUODOOOOODO0OO0ODO0OO0O000 suspomsg 000000
susp_msg list 00000000
e I 000IDD0OODDODOODDODDODOOODDODO send-message() (run-
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time/sendrecv.) 00000000

gboooobod
KLICOOODOODOOOODODOO encode XXX OOOOOOODODODODOODOODOODODODO
00000 (00D00O00O0ooooooo)o

e 1O OOOOOOOOOOOOOO
e WIC
e JUOOOOOOO (KLll:Il:Il:Il:IDD)

tboboboobobobobobobobobOobOobobobobobobobobobo
0000000 decodeDOO0O0DOODOO0O0O0DODOOOOODOdecoded dispatchO0 00000
O0000000D000000D0D000000D000000DDOO?

O0O00O0O decode 00 ODDO0ODOOOOOODOOOOOOdecode XXX OOOOO run-
time/cntlmsg.c0 000000000

000000000000 runtime/sendrecv.c 00 recvmessage() 00000000000

oooooooboooooooboob 2000000000

0000000000000 USR1IOOOO: O0O0DOOO0OO0O0O USRIOOOOOOOOO0O0
0000000000000 00Doooooooo USR1OOO0O0O0oO0ooooooooo
gobgdbbooobooboboobbuoobboon

interval 0000000000 O0ODOOOO: PYVMOOODOODODOOOODOOOOOOODO
O0000000D000O0OuUSR1I 000000000000 000000O0O0oooooo
gjojddooooooooooodddooooooUUo00UUUUU o
goo

000000000000 4.1.10 (3000),0430 (8000)000000000O0OOO
obooooboooboobobooboboobooobuooboboooboo

receive_message() 0000000000 receivepacke() 00000000 0D0OOOOOOO
gooooboogboooboooo

1033 0ODOO0OOODOOO0bObODOoOobOooOoboOoDoOg

ddoooooooooboooooooooooobobooooooooooobooon
0000000000000 00D000000000000D0OOdexref classd read_hook class,
reply_hook class 0000000000000 OOOOODOOODOOO

2 O00D0KLICODOOOOO0O0O000000000000000000000 loadmodule 0100000000
goooooooooooobooboooboooooooooooo0oobooooOobObOUboOoDbOooDbOoOoD
0o0o0ooooon)o
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gddbooooooooodouoobon
0000000000000 0000000000000000000Oexref classOO0O0O
runtime/ge_exref.,c0 00000000

1. 0000ogog
(000)00000000000000 IDO00 (WEC)O
0000000 runtime/include/klic/ge_exrefh 00 0000000000000

struct exref_object{

struct generator_object_method_table *method_table;

long node; / 00000 =/

long index; /* 0000000 %/

long wec; /* 00O =/

q to_exref; /* generator OO ODODOOOO %/

long gc_flag; /* GCOO0ODODOO00DOODooooooong =/

};

2. 00000000000 (OooOoo)
00000000 %Yread 0000000 DOODODOOO0OOODOOODODODOOO
gooboobooboboobboobboobooboboobbooboobobooboboo
OO0 IDO0D WECOODOOODOOODODDODOOOOOOOoooooooooooooooo
goboobooobooboboobboobboooo
3. activeunify 0000 (D0MOO0ODOOO)
(000D0000D0) 0000000000000 0DDO0DO0ODO0ODOODOO
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(000)00000000000000 IDO00 (WEC)DOOOO Y%read D000
000000000000

struct consumer_object_method_table *method_table;

long node; / 00000 =/

long index; /* 0000000 ID 1%/
long wec; /* 00 =/

q to_read_hook; /* 000000000 %/
long return_index; /x OO0 */

};
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3. hanswer_value D0 0000 (0D OO0O0O00OOOOOO)
000000000 (DOoo0o0O0oD)D0o000000D00ODO0O0O0oDOO0ODOOD
%release(QOOODOO)
goboobogoboobboobooobuoobbooboooboon
junify(Tn=000,000000,0000000)

1034 OO0OOOOOOOOOOOOOOOOOOOO
reply_hook 0O 0O 00O OO O runtime/ge_replyhook.c 000000000

1. 00000000000000
000000 (WEC)
0000000000
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struct reply_hook_object{

struct consumer_object_method_table *method_table;

long node; /* 0000000 =/
long index; /* 0000000000000 =/
long wec; /* 00000 WEC */

};

2. active unify 0000 (0D MIOOOOO0O)
ooooooooo (D ooooooon )[][]D goooooooooon
Y%answer_value(O OO ,0000000)
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