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BXNZ 777 RBTIE, H1T7—RIET NIV IR TIZHR>T W3, —f. data object Tld.
REF & 702 >THEY, MZFDXRZITH I ELNTE D,

Z O data object DAY v RERDOMHEEIX, include/klic/g-methtab.h N T, data_object method table
BRIXHMTEREINT D,

Consumer
Consumer object # XKEL§ 57 —XfE%, X 2.7 R7,
consumer object AR, F¥EE (22 R—, 5 2.4.5 HSIR) O, TDZEEUT suspend

dat a met hod C-tunction
obj ect tabl e
functor-tag-pointer poi nt er nmet hod1
net hod2 +—

obj ect
body

2.6 data object D%
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hook chal n

net hod C-function
tabl e
. nmet hod1
consuner poi nter
Ob] ect met hod2 —L5
obj ect
body

2.7 consumer object DL

LTWd I—IVIZREI>TIHATHS, DF Y, consumer object 17 7 INZEHDOE%E L
TWd, ZOZEBUIIHT 2 active unification 2 X, HliiE (22 R—Y, 5 2.4.5 EHR) &
DIA—=INTYFa—INTWHT, consumer object (X LT active unify AV v R2BFLT
INnd, ZoHmE, kU GC RHEMUADREETIL, consumer object I& hook U7z J'—)b & L
DN 2 HATR A —FN M H3ZIT B,

ZOMEEIZDWTIEE 2.4.5 3 (22 X—Y) TI HIZFEEMICHIAT 225, 2 2 ThH I hliis
(22 R—=Y %245 BSM) 1. FWIHINTH D REBRLE L VD RIRBHEE (susprec) ZRH L T
fExnctnd, 20 MlFRKROER L IV] & susprec EIXFEWIZEBRUH S [ FEILV— THEE
2T\ 5,

Consumer object DAY v REXODKEE L, include/klic/g-methtab.h (T consumer_object _method_table
ELUTEHRINTWD,

Generator

Generator D7 — X it % ¥ 2.8 (2509, Generator IZREHRELHM LY. FAlAEEEZ N LTS
BINnTn3,

Generator £, consumer Wi T— )L L Fkk, [ 8 REF V— 7] I2& V) FTHHEIIND,
Consumer, F1li T—)L & D RKDOMHEIZ, [1 DDOEEIZDOWTEED generator, consumer,
Wi T— VR EMREIND L IFRN] WS 22 THD, DF 4, generator IFMHDE DL H—
ferfibnd e, —E B2 A] ThE, TORBREE LT D GAAGER, BRI
NV, DFY, TRERLH ODFETHD, LW0WH2LIEHY Z2D), £oT. Generator %
DEFEOTMHMOE D L ZBH=HEGT DI LR,

Generator D A v REROMEE I, include/klic/g-methtab.h |2 T generator_object method table

N
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REF _
generator
| pointer > T
method
struct generator_susp table 7
object
body

2.8 generator object D%

CLUTEBINT WS,

24 ERLANILDT—F

INEFTHENRZEDIEX, KLLOLVRVTE [5F—&] LLUTHNDZED 2 KRBT 2HENET
Hot AFTIE. KL1 OV RV TIEBICT—2E UTIFHBE LAV E S 2 E DIZ DWW TR
T2,

TREOLL, LTFTDOES BHETHD,

o KT — A MEiEMAK
o b—7

e EVa—)l

o hGEE

e I—)LLa—R

o BEEIT—INARY Y

241 RET—9HEEEK

include/klic/struct.h H1C. global variabls & U TERINTWIHEERTH D, T OMEE
ROFERIZ, &7 BLAIZL D (£oT, BURRTHNX, VAT LANIZL D) EIFHFET %,
KLIC Tld, KKMWIZHWOND T— X DR LI Z OREEERITEM I N TN D, — BRI KIg AR
BRET 7R ATZHDIIE, ZTOT NV A, §4bb5, 32bit G TIE 32bit RAMEZ 5 4
BRHY), ZOWRBIGEENRNH F )RR (FlRIX, SPARC 220 RISC Yot v¥, o
V. AN TAT 32bit RTHDHLEITIE, HUED L Y AZADT—REFT2@mHIZAR>TL
£9), TIT, KT —Z2MEERIININTE S, TOMEERANDFRAS V2 E VI AL IR,
fifl % DREEREZE T — ZIZB LU TIE, offset T (DF Y, 32bit KD EENT—KT) 7 RL AKE
TEDEDITFT2ILICEY, KRBT —EANDT IR AIA N LS T I L E2RBEIITENT VD,
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P2 OREROBIZ 1T (%% OFMIE. RSB Z45),

struct global_variables {
q *heappO; /x E—TEITR */
q * Volatile heaplimitO; /* heaplimit 2% (FEHE#EIR) */
struct goalrec xcurrent_queueO; /* RTHEBHEEDOI IS v Y */
struct goalrec *resumed_goalsO; /* Y& U2 avHCEUBREI—IVE */
unsigned long current_prio0; /* IRTEDEEE */

unsigned long top_prio0; /* RITHREIT - TORBELE (CRERA) */
struct prioqrec prioqO; /¥ [BEEI-IZRSv U] OYRXNDEE */
q *heaptop0; /x BEDE—TDHKEE */

q *heapbottom0; /* BEOE—THEHRDOY R TLE—TDEIFHR */
q *real_heaplimitO; /* heaplimit DY R4 — (FEMt&R®) */

unsigned long heapsizeO, maxheapsize0O, incrementsizeO;

/x BEOKFEE—TH14 X fFReE—THA4 X e—Fv—Y V%4 X (in word) */
unsigned long real_heapbytesizeO; /* E— 744 X (byte) */

double maxactiveratioO; /* E—THODEART V514 TEILEL */
unsigned long this_more_space0; /* fx/NDZELEIY */

q *new_space_topO, *old_space_topO; /* b—7#tRi%. |BFEHDIEE */
unsigned long new_space_size(O, old_space_size0;

/* E—THMEE. BRZEDOY A X */

q **gcstack0; /*x GC THWRRY v I DK */

q **gcsp0; /* GC THW2 RS v I DER */

q **gcmax0; /* GC THWSRY v IJDER */

unsigned long gcstack_size0; /* GC TAHWS RS v IDHA X */
Volatile long interrupt_off0; /* EIURAHT S */

struct goalrec *interrupt_qpO; /* HR{L#k */

struct { /x WHEREKADEIE */
/* parallel comm Imp. */
long my_numO;
long num_pesO;
union {
/* shared-memory Imp. */
struct {
long queuedO;
struct ex_goalrec* ex_qp0;
long curridO;
long 01didO;
long shm_htopO;
long shm_hbyteO;
long dummy[10];
} shm;
/* dist-memory Imp. */

17



} aux;
} par;

char *program_nameO; /* A< NEH */
int command_argcO; /* I NBIEEEZ */
char **xcommand_argv0; /* < R5|# */
q* (xxgc_hook_table0) (); /* GCEEDT v I DR */
int gc_hooktab_sizeO;
int num_gc_hooksO;
g* (**xafter_gc_hook_table0) (); /* GCHED T v I DK */
int after_gc_hooktab_size0;
int num_after_gc_hooksO;
unsigned long /* EHAIRD AT VS */
suspensions0O, resumesO, copied_suspO, cum_suspsO, cum_resumpsO;
struct suspended_goal_rec *suspended_goal_list0; /* 7 v KOv J#RHAD
T T—ILY) Rk */
Const struct predicate *postmortem_predO; /* post mortem FHMDKEE */
q postmortem_argsO;
long generic_argcO; /* YIRVY Y - ATV MDA VH—T7 2 —RAAD5IEEL */
q generic_argO[MAXGENERICARGS]; /* Yz RxYUvw Yy - ATz MDAV SH—T7x—2H
DB ERE */
q reasonsO[MAXSUSPENSION] ; /¥ ARV aVREy JEE */
X

ZORBERIEE T Oy FNTIE, globals BB AMDEH L UTHREINT WS, HEKRD
INO6DERF, AFD LY IOIZEY ., include/klic/struct.h T 7 BT NTV D,

o LGl globals BAZBHADKRA VA% glbl KDHUIMDRAIZEE L UTHRT 5,
IN%EITD ¥ 2705 declare globals Thd, DF Y., K7 —2I7 7 AT 5%
B TIE, declare globals % £ 9 alikd 5 Z LAMER I NG,

o EBDERHLDRED 2L oL D] TEHT D, HlZIX globals.heappO (&, heapp
WSO ERMHATLZZ L&Y, glbl->heappd X LTI L &N TX S,

242 kb—7

KL1 IZHEA BV EMZHRE ULAZSFETH Y, KLIC T, “stop and copy” XD GC %
BHLTWS, DFVEHO KLL OF—&ide—FIZENN, #EY BRI KL 70725 AD%E
T dilr U — B I NE, HEITREIZ X, BEDO KLL 7—2 2 Tlds<, I
I— R, T—=IVOHEIZBERAMNR T — 2R E, BIRIZERT 2 DD5K EIxe — T i
NTEY, BHEDO GCO—BEHTEHINTVWS I THd, IIUIMBERBENIIZRD I L, ¥
K GC R E L VR Z ATV ER A% KLIC BWRAT S & SITBEAERR N L3R
TEZZL, LW AZERRPEITENTORFITHD,
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heaptop

A\

g
I 1%
i@ Dheap i B

&t

heapp —

heaplimit | - _ . . _ _ . By
heapbottom é_ z
N
stem h o | T
System heap T =

29 b—70FH

Copying GC THhd I ehbbnd L5, b —TRA LY A ADE DN 2 [HFEET D, K HH
—MIZB o685 —HIZa¥—%2 UCHAREZYD "R 5,

FHODO—TORARIEK 2.9 12588 T 5,

NEFEOL —71 137 RV A RAMD S #GRIZ B %2475, heap limit IC#ET 2 &b —FlE—
MIZB>7-2 ke d 3,

b — 7@t OREZEMOEICERLTS 2 Lid, B —TEd»"7hbhd KL1 0FEEL
UTIRE, Mad A XD LTAMTHS, TIT. ZOMEIFZKLL DY X I avyDBIZITD
ZEIZULTWB, ZD7d, heap limit DEITHEIZ—EFBHD [RB] P —TTHhHd &5 ITEH
U, MELMEOMIZZOEBHEATNOEM UNMITONANI L2 FAIE T LICEY, Fov
DFR OB % > T\ D,

—Ji, BHEOE —FIZEN 2T 2DICiE, b —TEINEOEZAYD . EEHTIZLEND D,
O —TREDT 7 A% @EHEIZTD20I, TOBBITLV I ARIZEELND Z 2/ LT
JRAZEEE UTRDZ L& U, TIEIZRITRIEERIZTY 78 A 422 L 2ilt) /-, &>7T. naive
X ZDRFEBIZD> T\ 5 b — TEIN D% ¢ — TEIN 2475 /et D H 5 2B 51 B L
ULTHEL, EVEEUTEIELZBERNHD, UNLULAENS, CEEOMEHE UTEDMHEE UTK
TIELMNTEIDHEIF1IDOTHD I, b—THIN%E2TD Tagelk) dd>TH, EBICENE217S
B IR OB Z W2 & KW BISMNIZEIR 2175 £ O RBEIBICIEZ DO — TEIMN R X T
T RVAERIZHE [VATLIE =T DHEAEVENZITSEIIZLTWS, TOVATAL—
TET RVAENMEVIEIZE D (I 5nd, YATLAe—TDEIN %2720, THEAEDH
i} heap limit 2 7 R L Z{EAMHNZEE L, Y ATLe—TL UTIE [EIZRHB BdHd L5512 T
T2,

GC%fiHL, TRTCOT VT4 7N (ZORETEMNTH2T— L) E¥ AT —T
ZHoEDEEOHEOEEDO L —FIzar—3hn, GCHRTHIZIIHEDY AT LAk —FlE
ZZDIRPUZ R > T WD,
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F72. KLIC Tldb =704 A ZFFHIIZEFEIND LD I8 >T0d, §4bb, GC%2ULT
., HDEOURYUET 7T« TRIPFEHET D LD RGAITIE, e —T2HELASL, b—
TRIERT D, LOOIBHEEMATHD (ZOBMEIEIETD L2581k d52 08, FETKT 7
1 IVDREFHIFETE D),

%% O heap MHIZDWTOMEIX, HiiRD global variables IZFEINT WS, T205, BLITD
WY ThD,

heapp: b —7~OHHE D (I (AT T Te—7EI A L)

heaptop: HIDRIKAL T R L A

heaplimit: %t — 70D LR

heapbottom: t—72KDEH LT KL A

real_heaplimit:  heaplimit 3 & —

heapsize: FHHi#E L —7DY 1 X (77— RE)

maxheapsize: HRARHE@EHE—TH A X (V—FK), ZNTRINS T A XEBATe—TH
BILRIFIT DR,

incrementsize: RV AT A —TDY A X (T7—RE)

new_space_top, old space_top: GC KD Hr/IHTH D JETE (@ H FEITHH 21X, new_ space_top ==
heaptop (22> TW3),

new_space_size, old_space_size: GC lKFDH/IHEH 2K (BE + Y AT AL —7) DY A X (N A
)

243 EYa—)b

KL1 ®EY a—)lik, KLIC Tk CB#E LTHEINTWD, £oT, CLNLTI, %
DBIEADR A VAN [TV a—)b] 2RETHIEDL LTHDN TN,

Z OBBUIEAE module X U TEHEINTWVD, 20D module X, module MBI A DR
A VR ZRTEH & UTinclude/klic/struct. h H TEZRINT VD, £oT, AKIX typedef
module *(module) () DI ITEHRT DI ENEENDMN, ZD &S A HCHIWIYZRBEEGESE IE

S TCIEFFINTG, typedef char *(module) ) LEHEINTWVD, BB, KL1 FiEL NI
THHAINDZEY a2 VEF—REINe2I5IlY 32 Vw Y - A7 NTRH#EELZEDT
bHd,

FEEDEY 2 —)V & KT DHEBITETE KLIC DI Y8 IBNERL, Vo r$5D, £72, B
D7 R AL, long int £[[ U alignment £ 722 Z EFINT WD, DF Y, T 2bit 1F3
IZEBETHD MR INTND
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244 kEE

ﬂllll

KL1 O#kgEiE, KLIC T include/klic/struct. h NTEZE I N TS, predicate & LT
KEINTHEY, Zhz NREER ) LIER, KL1 S5V IV THW NS RGER 7 — &2 Bl 57—
ik, TH% X 5T generic object TRFLZEDTH D,

HAMIZIE, TEDEY2—D, EORFEN] 0D ZENHBRINTVEIHEETDH D,

struct predicate {

module (*func)(); module FE#K
unsigned short int pred; #EE ID
unsigned short int arity; 51 EUEE

s

BB, WEEID ik, BRFEIIHULTEYa—IVNTI=—Z I ENEEESTHD, £oT,
SIEUEE 7% < £ & fune, pred 45 X7 TREEDREIZAIRETH B A, WEHMH (72 & 21F GC)

CE2TRI— NV A= ROYA X225 7205 BB BEIZRD ZeRH Y, T IITHEHIN
T,

ZORGERIZERY, DF Y. KLIC D3V /8 JIZ& D ERIND,

245 J—J)LL3d—R

REICR U, EAHINDEEE (BIEU) 2R TS0 T—)V L I—RThHd, KLIC TiEI—
WVH—Fﬁ\O@%@KLLT—§§E<@Z@U)K THBICEMNTE Y, GC DHRIZAR
2 (FIE GCIZ& > TDOHAfTHOND),

Z D include/klic/struct.h IND, goalrec M IZ &V EHINT VD, *?

struct goalrec {

struct goalrec *next; ROT—IVEIETHDY) v U8
Const struct predicate *pred; MBI FADRA V¥
q args[6]; 5 # R,

};

TV AR Y 73 EEEORRRLY) ZA Mk Y RBI NS, LY 2 MIETIZAZ Y 7RI
T a—RZELUCTELS ZEIXARETIEH D45, EBEREINZERO TNV AX Y 7 %2 EHT
BZREEMNHY . BaxEMEMIZATVEHETE 2L IXBHTHD LD 22, KL1 TlEHELE %

2 BT [6] LHBDIE, WHRTNY ZDOEEIZ, GCDBARED CLALDTNAYH, mBERZEXIZI0
goalrec &R ZHIFET 2 Z 12L&V 6 5IBREIXHTEIND, LWHIEDZHTHD, £o>T, TOT 7 LFEfT
LIFFERDRN,
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%728, BT U T—IVERE L HIRIE L IEHIE (LIFO ORIR) 12258\ 2 L ISER LTV,
FEROEHNSIFHSLLTIERVA, T—NLLI— NI, REROEETHY. BIBOEITGL
THREWMIET D, DF Y, args ORI, pred TRINDMREEZIR T-HIZH D 5 BUEE D 7217
HWRIND,
COEDBERZLLFICT—IN L I— REFAFEERAEY HOMAERICIYREL, D
BERAEVHEZ LT LIFHNIT7V -V A MNEHT L, WO FERLARTH D (EBE. MO
KLIC TIEZDO &S 8FEHEZ LT W), ULNULAAS, ZOHEIER, TV 2 HAE 2 NHE A%
CRDZL, MFEREHELHE T I— RPZES 2L <R, fikekesLfie I—
VL I—RIZBEPRWED LRZ2 T ENBMIIARLZ e RYOHBIZEY . REDHRIZED
5z,

MM, T—La—RaEe—FIZBEL Z2I2&Y), REEOHEDEFIHN K X < gL X
N, 7. fREEZRIIEE T )L O— REICEOTEMOREE VSR K57,
ZOIT=I)LL a—RIFLARD 2 DDREZ KD,

o T HEINGE
o HIMRAE

INEDIRIEIZH B T— IOV T FIZER S 2,

EITATREIRRE

next 7« —J)VRT, AUBEELFHEODIT—IVELTHHEY A N%2/ED, Lo T, FETHICIE,
—RANCEBDO TN D) A RPMERI NG, TDDHb—ARIE, KEHEHROD current_queue (ZEH
o TETHR] 128D, EFRIZIE, 20V A MILIFO WiZkbhd, DF Y, JLEKL VIEIC
FAANGERY, TV Fa—ELHIIRIND,

FRITIR RE

HWRRIBIZH 2 L SO T—IUE, H2.10 % (23 X—V) ILRT LD LG R >TVD, ZDOK
WCROLNDEE, BLUTNOIIT V7L ATE7200~ 7 0#EE susp.h ICREBRINT WD,

9. FWERIZR > TSR ERLEE %, susprec BKAMEEZET LDV N gD, &
D susprec DLTHIZ, COREBLHZIHBIED L5195, 2FY, HHERNEL L. susprec

BHE I ZEI—TIZB>TWD, ZD susprec D 2 77— REHLAFEIX, hook RZHEIZA>TW
%, Z O hook H&EIZHWrH D goalrec MEHERMNNE X035, T DREIE % LU T TR WigE & .8,

72, WO T—)V L 3 — R (goalrec) DFEEH (next 7« —J)V R) IZiEk, £DO T —ILDOERE
MWINT &7 ETHRMAINT WS, T—IVDEBAEEIZ R > ZREZIE, 20 field TRI NS EL
EDIT—)F a—IZKNI N5,

struct hook {

struct hook *next;
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JT—)La—R
7 LEEHT—L
A
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b LRl a—R |

B 2.10 % RBT 5T — XM

union goal_or_consumer {
long 1;
struct goalrec *g;
struct consumer_object *o;
} u;
3

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

Ve DDOREHBEHIZOWT, EEMED TVl 2 54121%. 2O hook D next 7 1 —
)V RIZ hook FEIEARDHKRILY A N85, susprec HEERIZE £45 hook HEERE & 72 hook HE
EARDY Z MME, BRI %Z F U <92 hook FEERE L TERDOY A NMIRD, DD, KED
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I—)

2.11 B—I—)LORROD ki

hook #EAD next 1%, susprec 128 2N T2 hook HHEIAD hook #h7 % 59, HLRIIZIX, 1
DOIT=INUNEEFNLRVGEIZIER 211 TRT LS BBIRIZE D,

INETORT TT—=)V] RESF2TWBHETIZIE, cunsumer object 2k Z & 0dH b, Z
@ consumer object D& L, data object DffE L FHMTH Y. NEFED KL1 DT —4 ] I
BT 20, Tl T —VEE] ORMTHBIT 2, ZHE->TW5,

SHEINOTWVWDDOMNT— )R DN, consumer & D NIk, EFTHFIZ, hook ik D
goal/consumer NDHRA VA %EEL 27— RH (D%, hook.ul) D& ZHTHE I NG,

2. 1 20T VPEHBOHKERZ ORFHH T, WbhWwd [ZEADL | O5EE A
MEIXFRIUTH D, 805, T—IVIE—MIIZEED hook HiE kL VIEINDE Z &b D,
210D [Z&E/{EL TV ILZESFHBZ LTV I-LOHIE2ZEIT5,

EELU, ZEELL TV T=IBZDD 5D ODERBEMRILI N0, BHTREICRS Z
LiEdY), TOGEITIIMOERZ UL 51 hook HEAREZRHLU THEINAZEEIIER -
TWd, TO&DRRUORZ, B, MOERNDOERILDD, 120 T—)WIH LT, EEE
(R R IND 2L %P < 202X goalrec D next 7 4 —)V RD X JH 4y & 2T HWIER
W, TRDLL, FEHIXZ DX ZIEINT X 701 6 TW2 23, FHEEZICIE @E O (goalrec
#159) KT v eIh, INT X i3RI N5,

INEDHER T 78 A4 %720 include/klic/susp.h WTEZINTVWEH Y7 BTIZDOWTEL
TCHEERT B,

is_consumer_hook(hook):  hook % consumer THAVULE, goal 7 51Xk,
tag_consumer_hook(hook):  hook (Z consumer % 7% {1} %,
untag_consumer_hook(hook):  hook ® consumer % 7%V X %,
suspp(x):  x % (struct susprec *) IZ cast I %,

24



allocnewsusp(var, srec): 17— KR+t 1D, & susprec Z&HY) DF, HWHEEZ/ED . var
WX 5, H L\ susprec id srec K DETEHI12T 5D,

makenewsusp(var,srec,allocp): 17— Rt 1 D, & & susprec &Y DIF, il % /¢
D, var IZfEXE 5, HH U\ susprec & srec KV T LS2935, allocp idk—7 hw 7T
HB,

allochook(oldhook,newhook):  newhook & U TH#i U\ hook Fidifk % #El Y DiF, oldhook D&
IZHRUL 2L,

addhook(olddhook,newhook,allocp:  newhook & U T#Hi U\ hook #&i&E{k% Y D1F, oldhook
DERLRIZFERL 28,
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B3IE

KLIC OEARRRENF

AZETIX, KLIC T, KL1 7225 AOEKRKZEEIZDONTEHHEZ 5,

3.1 #EETIL
KLIC TO KL1 7875 AOEEETIVIZELTO®EY) TH D,

1 MERIGFEGHAREI N AR INE, 1 DTV ERBIRL, H— REFTEZRAD (try
#4F),
2. A= REFZEAAKERICEY), BHATOLE 520O8EZT 2,
(a) H— RFETERALMER, TOT—IDHWd D Z EAVHIFL 723581203, Ml
ERORERBERE TN E% TRY ] IZUTEHELTEL (HW#ERF),
(b) A—RFEFTEILGEITIE, AT ETEITD, TOME UFDOLI BRI ENTON
L AREMED D B
o Hi—fb (B—fL#fF), TOMR, REBLHOBMAKIZE Y, HlrT— IV FEH
HERICA D ATREED D D, TOHEITIZHM T — IV 2 FITHRE T — IV A XY ZIZA
ns,
e HHABRI-INDITYFa— (TVFa—#E),
o FATD R (KRIERIE),
IHIT, A= RFEITEAARER, TR 92 (EOEMEIICE I Iy bULARW) WEE
MDD B (H— NRIBERE),
3. LERMY KL, ETARAZ Y ZICT—R R < ANIE, EITIEHET (top-level succeed
BB,

PAED &S BB DE 21k, KLIC DI VI8 12k KL1 70275 AnS6AEMInAza R
A=K (72505 module BIBIE) &, KLIC ODEFR T A 77 V) LN HGHATE I LITEDE
FINTHS, TOBMETTHIT S,
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32 by FTLRUIL—TF

FlCHHLUZBEET V& < BT L, TO—IVORER] = [EF] = [T—ILOER]
LS =T THBZebhd, e KLICO by TV —T LIRS, ZDN—
73 runtime/kmain.c N toploop BIEUIZ L ) EBINT WD,

£S5 ADUIEME, FMICMET 2 &, EY 2 —)bid module BB THEIE I ND 2, Z OB
DIROESIZ8HET D, ZOEY 2 — VRO KLIC DIV /S S THHINLGEDTH Y,
A—YWEHZLAZEV ), YATATERINTVWEEY a—VELIL—BETOH 2,

o ZOBBIE, UHEEYVA-INATERINTVDEY 22— )VNORFEREDFELTDEHE I <
B . return UZ&RW,

o MBEY 2 —IVTERBINTVDERITOMFCH UL E 20 | EAALBNE S 2D U7
Zeiz& Y, KL1 RGEDOETLUND [HIA R ] %2475 BEWEL 72 & 12 return
U. My 7LV —T10R %,

Z OB T U2 ITIE, RISAEL current_queue (27 DEFDSEFT A HE queue D JEFEN L v
FINTWVWEDT, TN%E qp IZRL, ROEV2—IVDFETEITD,
PAUR A module FURE#L % IE UV S toploop B D 2T TH 5,

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
3

current_queue & »H 2 DM (BIIEFETHOBELED) RITARI -V ALY 7 THY ., struct
goalrec DFRAELY) A M &8> TWd, JiHE qp iC& D 2L, @BFEL I— R (struct predicate) % &
D7ZU, BEYVa—)VEERBT S (func) 2 XS5 ZLTWS, TUT, TOMEKE NV Z
T & &Y IKT while V—FIZEAT B,

Z ZTC. module BEBDFIBUILLTFD LS IZB->T VD,

glbl: KT —AHEANDRA V& (5 2.4.1 7 (18 X—V) &)
ap:  BUEDFATHEIEDERITAIREF 2 —
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heapp: bt — 7EIft
toppred: (ZOXARTHIAT S L S512) TS FETT2RFED L I — R

33 a4 I RKO—NK
331 EYVa—J)LOEA
B a— ROEHE LT, EYa— L kOMEIZOWTRIT S,

e LEVa—), 1B

e ThAID, 77 Y7 RIZDWTIEH T 74 ) (%% atom.h, funct.h) IZ (DR E) VY
IHREBRDZEV2—IIIEENDED, KLIC DETARET A 77V THHAINTWS
ONETEBIN, TN% include T 5,

o I—RNIIBTFOBKBIHTIRAINT VS

1. ~w & ® include, #IZ[EE U T, runtime/klic/klichdr.h, runtime/atom.h,runtime/funct.h
A include TN 3,

2. BANRERDEY 2 — IO forward EEN RTINS, ZHUTZDERIZT, HE
BT—2%HNTE-ODOHEETHD, BV —IVEED C L RILOAFRSEIAIIIZ
TYIA—=RINDH, TORANIOVTIE, #3425 (36 X—Y) 22D L,

3. WHEY 21— NV TEHINTVDRED R REEMEANKIEEBOE THIING, i
FERGERD C LRV OZAFRIEHAIIZ TY 3= RIND 2, ZOHANIDOWTIE, H
3.4.2% (36 R—=Y) 22D &,

4. Z0%, EYa—IVEBEDHE XN,

(a) EY 2 —IVBROBEBES VR IND,
(b) BN, TEBOMER] OF —AMEN NI NS, FHAIEE 3.4.2 7 (36 R—
VY EROZ L,
() TOEHIL, KLl TRAINZNEZETTLS COI-—RBHAINE, 20
RIFBEZEE & UTIEBAR D & 5 2kiEIZ R > T\ 5,
— 9. BV Y AL EBT, a0, al LWV o ABEDHERIND, T OEHUIZH
BWRS (T8DL, YHEEY 2 —IHORGEDORKTIBIE) ZITHERINDS,
— switch_on_pred 2%~ 27 1IZ& D, WBEEMO dispatch 2175 I— RMBHE I
Nnd,
— DRI AREE 2 B 5 I — R I NG,
— K (7)) interrupt_ N BARg) 12, €Y 2 — )VEEE ki) 2 R DMLEL A H
INd, EYa—-IVEEBEHKITD & ] FKMZIZ, MOEY 2 —IVDRFED
PO L DFEAE, BIDAAR, AEVALRE (ZEEDD GC 217D) B EN
Hd,

P
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<A VY I— KEH>

<KEV1-IIBEHDOT+7—RNEE>

<HFEDEBEXRDESR>

module module_XXXX(glbl, gp, allocp, topred) /* EZ a—JLEAE */

{
<EBBER. BAEBES>
module_top:
switch_on_pred() {
case_pred(0, main_O_top);

case_pred(1l, nrev_2_top);
last_case_pred(2, append_3_top);

}

main_O_top: {
<main/0 O J— K>
}

nrev_2_top: {
<nrev/2 ®J— K>
}

append_3_top: {
<append/3 ®1— K>
}

3.1 TEYVa—)b] O

DLEDOFHONEZ, BB THHOH 13— KX 3.5 2kl za—RNIEYK 311
ZRR

3.3.2 MFEMUH L DRR
FEOMCH UL KRPILT, AFD 2B OFEND 5,

BEECHEL:  KLIC TIRRGEE MU 201k, SARMIC,
L. I a—REMERL., TIITREEHR. 5I8EREZES A T-VAZY I
VERa—F5, INEBELRREEEEY KT,
2. FEFLTWEAREMRT LALSIE, T—-NVAZY XY IT—VETFFa—LT, TOD
REEZ IRDETHRIZT B,
LW FEattbnd,
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EEFOH L EROES ZIFUH U TR TS 56, BANICE, EINCTY Fa—UkibE
27 Fa—LIfFTHILIlA%, £oT, T—MLI—KROTYFa—LFXa—Lill
BTOBAIE, T LI RER. TVFa— FFRa—L0S0EEN X TICEEE
R ETD LV B E R DNG, JNEEHEITUH L LIRS,

KLIC Tid., A2 T NEL DGR U ZEIC TV 257925 £51a—RE2 175,
ZDEOIZ, A—FRERUZEHEWDIETIT -V 2L, ToFa—-L T 580K
M ING, FoT, LELOEHETFOHUDOREMITTONDINRE 85 T—IVIFKREZEIZT Y
Fa—Xhiad—), §48bb, BRI NZT—INTHY, ZORKE[EE FGO(First Goal
Optimization) & S,

ZOFGO I, MOHUMEFRURGELFHUEY 2= U TOFEOH LIZH L TOMRT>T
BY., ZOHEITIE. CDgoto XIZEDI YV INHIIND LHIZR->TWD, C SFETIHM
OB OHFIIRUTAD, L WO BEEIX R W20, TRINCGER I AZT—)V] PMlIEY 2 —)LD
BEIIE FGO b 2 7hd@EEcHE L2175,

72, UED &S Bt 7> TWd 720, HISNNREE (32 X—Y, H34EHSBHR) 2IRE,
WHEY 2=V EFTEITINTOSMIXZ OB S return 12X N80,

BB, BEEIROCHULDTF 2 —0HIE, preceed() K22 ¥ 7O TEHINT WD, F/k, EHE
O Ul execute 22 ¥ 7 O TEBEINT WD,

3.3.3 HRFEDERAY

RICHDMEBEIZERH U2 I — ROFANCDOWT#EHT 2, DF D, HI31 & (29 R—Y) L
T<nrev/2 PA— K> U723 DWW TERIS S, B 3.5 D nrev/2 DD, $§48D5,
84 — 125 {7 HER A 2 AL U 2% X 3.2 129,

3.2 WIZER X N BN OV T ORES 2 DU 12308 4 5,

BEMCHLOAD: @BREFEFEIFCHLULINAZEGEICE, EYa— VEBO AOEZKEL.
switch.on_pred ¥ 7B Z&KEHULUTIDHS LY ETINS, ZOHB, T—I)VLI— RN
WK N T WS 5[8% a0, al ...an & V> ZEBUZHEAZ D,

BHRAaBEERCE LOAO: @, EEFECHEUOBIZIE. ZOMEATIC goto XIZ &V RUAL,
EZFECHELUTIE, = a—RE2HWTIZ, 5158 (a0...n) &, T TITRECHE LAITH
BLUTWD 720, 5I8OFHA N UMLBRIZBEL N,

ZDOAODEHKTIE, reasonp = reasons; RDEENTHND, reasonp FHWi A &
JDFEFHEIRT I LIZBRO>TVIEHRTHD, it ALy 7 &k, KL1 TO HhiligfE] %
FETLEZOITHANONT VWS AXY IV Thd, KLIC TOH— RETHIZ, BRIEINT
WBZEBBETH LT —AVELEREINTORWVEGEIZIE, Z0hliAgy Z7i2%
DTF—ZANDRA VR &L, YFZBFEORTOHDOETAIREN % MR L 2%, Y OlmGE
CETTHIENTIRVGESIIE. &R T2 THIAMLEE AT ITRS (Z4d, EETO
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nrev

a0
al

_2_top: { <BEWFUHLOAO>
q x0, x1, x2;
= gqp->args[0]; <IT—)LLOA—RFHODOBIEDFEHE L>
= gp->args[1];
= gp->next;

qp

nrev_2_clear_reason: <{FHOEEEVHLOAO>
reasonp = reasons;

nrev_2_0: <BEALABEEMUHLOAO>
nrev_2_1:

switch (ptagof(a0)) {

<nrev/2 ®J— RERH>

nrev_2_ext_interrupt: <EENUE LEOHIALIEAD>
reasonp = 01;

nrev_2_interrupt: <GS LIEAO>
goto interrupt_2;

}

X 3.2 BFEOHEE

interrupt_2 12 goto U72&IZI7HND), TOFER, HISLIEEFE T Z DRl A &2y 7 235G#E
XN, EBNEDIPMEEZITD, BTRITNE BEENTWE T =22 LK TH Y,

HWERIEZ TS, T AL Y 708328 Th I, e 2 ERIT RN o722 L1288, THail #

fEI DMThoNnd Z2IiZRh5b,

2O NRBFREETECTHUDO AL OEEZETIEIOHE ALY 7 % %8| ’Téﬁéﬁfﬁfﬁbm

%, DFY, EHEMUHEUZTORTHEIA XY 7083 ETIEROVAEEERH 25 E1TIF D
DI »}NU‘;?L‘JZDQII—%fa‘&jJ*Z’Lé

OEEFUHLOAD: I IRCALOE, FHOBRE (EEITFOH U %15 > haE) Tl

IEOTH U %47 2 72 IR s CTHIlT A &y 27 2322 ’C%éckoal B ZITROAL O — RN
INd, KL1 O % < ORBRFETIE, THIERDPMENZ (=FHBAZ Y 782 TIER
W) IZBBESTREDEGTNTED Z L3R L. 2L OGS ITIREEIFOH UKIZ
SDHENOCHTIENTEL, NN TIRN (DEY, HWTAZ Y 7 h% f;tm\ﬁ:ﬁb
TIROBFEL BB O LT 2 AREMELH D) DXL HEAFLE2 L TWIHATH D,

nrev/2 DO— RERD:  FEEEOD nrev/2 DI — RPHE I Nd, ZNH5DDNTIE, 5 3.5 F (38

R—V) 2 BRO L,

@%uwaj LEOBIMMMEAD:  Z MM, SHdE (nrev/2) 2MbDBEE EHTOH LTS

L BIASFER I N (B e — TN ENn 56, I 3.4 % (32 =) 25
E') G ZIE I DA IIROZ END, TOFER reasonp A 0 (ZHIHEAL T 2v, FISMLEETH]
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EIN, YZUHEITHND,

BIALIEAO:  RFED A — R TR E Z2ITE U722 EBRRINALGEITE, O ITR
MIAEND, TOFER, reasonp IEHWT ALY 7 DK, F2lEWL< DT —&»nFEEN/k
RROGHEHZIRLU TS Y, FIAMLEE (32 R—Y | 34 HBR) THE I N, YW1 TH
nd,

334 FT—49DF+vva

TOT T LFETE TR ABEOREOKIEAERIE, TEX2200—AVERIZF Yy alT
NoT 7R AL, KBEBANDT V72 AETEDZTARL LD EIITLTWS, 77 ABED
W —ANVEBIIEEDO 7O vy, AV S TRV Y AZIZEPND WD <. T Off
R, HII NS native B R RMIZARYD . T 72 AL EHE/LT B,

F§1Z, allocp(b — 7EIMf ). qp (T—IVAZ W ZHE) IZDOWTIEHEINTE Y, @HEICE
Y a— VB R EIT U TV S RITITBA ERIBEBADESR U A E TIN5,

/2, AVSAINVRI—=REY, FHRET ATV EROCHTHARDHY, TOFETRETATF
VAT —TENE2iro/20), =NV 2TyFa—Ur) TR HE, TOIDBRETHESAT
FVIZDOWTIE, naive (IZIZ EFEDF vy v Y aINTWSIEEZ KIEEHIZESE E9h, 518K
DEZJEL, RO, E2EFKREEBRHTRT LD ICT28ENH S, KLIC TlE, gp, allocp
BRZIZDWTU RO LD ITHILL TN B,

o qp IR LU Tid, BIZIX, B—Abx2EITR T A 75V TH > 28GR Wi dh o I — U3 FE 7]
BEICARSZBIC Y Fa—3X N R LK) T 7 AIND A geMENH D23, FARMIZITE
FRZ A4 77V TT 7 AX N AREEIME, ZD2D, qp XEFRT A 77 VIZI3E
XN Uz, TORVIZ, TR ARTY Fa—HOIT—INVARY 7| &il}, £i7
o472 VANT, TVFa— THFza—INLZT-NEE/HETDLILOCUEZ, ZOHIHE
BI=NVAZYZIZV XY ayDYNHTREI N, ZTRVGHITIETOREFLTY
52— IEEZBEHEDOT—IAZAY JIIHELYFa2 -3 U~ 55—V, H1E
Z),

e allocp (2R U Tldk, IR T 72 ABHENE N BDONDEITRET A 75 VIZIX5 8 THE
U, RO, F72IE KA heapp(glbl->heapp0) ZFH LU TRG I & U/,

/2. TR ABEMENEBONDFEITRT A 75V Tk, allocp XTI, VAT A
=7 (19 R=Y, HF2428SR) TEHYNIT TSI U,

3.4 PBIANBALE

KLIC Tl&, HAMIC, % (26 R—Y, # 3.1 1) ISRAZBEE T VO LS 12, KL1 T
PN —REEITUDDTS, ULNULAMNS, PURICERT S &5 REHIC LY, THIA 2L
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B 27O BENELCD L ENDH D,

o bt —TIRNIZL D GC LE
o BELVE, XVEWVBLER > IO EE/L
o H)RA (X7, I)O &)

INHD THISEL] 3BT U T, NBEETOUNE] THS. 2F0. 1 DORGEN
BMTU. MORBFEZETT DHIHINLIEZTD BERHLINESNEHML, L ULKETHNH
. BERAE (FIZIE. GC) 2175,

KLIC Ti&, 1 20 T—)D) X7 Y a v @irCld, ke RER (—RER, 5I8EK,. v — 7
MEBRERE) BEFINZREBIZHY, GCE2EAED LD BWUHE TH-ODITBERIS L
P AROEEHIH L <. RE BN 2D, BEEOFEITRIE MM (27 R—, 3.2 EER)
21707, BEFTICEZTDHEIIILTND,

ko T, REEITHIC THISAEL ] ABEIZR 5256120 (AL, BlVRAANY RS T)
[ROBBEETOYNETHOND EHI2) BATEL LT T, §IBEOBREET 2 MT S,

Z U TR GEETOUNE T, BRI 2475 BEXH DN E D ML, BEDHIIX, M
DI ZITD,

2O THIANFLEE ) BRDRHEAD, allocp & heaplimit D TH 5, allocp ld b — TEIfF R T
»Y . heaplimit I&, E—7DERTHD, DF V), @HEOL—TRENIZDOHETHRIII N, GC
AEBI NG, MO THD RS IZDOWTIE, AL (1) 1220 heaplimit & 0 (298 2 &
ICEVERAENAZZ L 2EEULTEL, LW ARE L STV, LAENST, ZOKRNUKDHA
T, THIAILEL ) ERE ORI T E S,

ZOFIMLEEE, EY 2 - VBBOKRBETIHUHINGETRT 1 7 F ) interrupt_goal T
bz, ZONEETIE reasonp DIEIZ &Y. ED &> BEISNHIUE X 7= OHHE XA, )40 A
bz, TNHOUBEDEXHITI— REFIZOWTIE, #3.28 (31 R—Y) 28RO L,

IC T REMBAE U ZDHAIZIE, reasonp (21X 0232y XN T WS, ZDHAIZIE,
resumed_goals (Z goal Z#&HA L., DM Z § X< return 45,

WMEED KRB LicsE: ZOGEICIEFAZY 7R VR IEHIAZY JDEEZHEL T
B, SEXDALEE (B do_fail() AIFOH X 15,

WMEED THET] LZSMEE: ZHETOHETHMLZ & S1Z, KLIC Tl 3 Bl L REF O
HEENH D GEITIEZ TN I T — RPTIREH%Z H X 560, interrupt_goal DIFUH U %
FioTWad, ZHhk BETIZIERV REF #IZH ) B2V &, TOMR, 32/
I— REFENY D)1, FEEEA EARN I EIZERL TS,

ZOHEITIE, THEEKR OB EHA 2y ZIZEENTHWDDT, TNEFHN, EH
METHEICREHZLW (BT WS CHIUITRILIE %175, BEHOWT 2 ERE
ThdZ EHHIHTIUL, resume_same_prio() BBIZ LY, HFIT— % THHEI 35 (2
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allocp —> -
0:| NI LATOM
1: ZEHA

% 2 next

e .
3 pred )

%" v ) append/33—J)V
4 | argd0]: ZX | (struct goalrec)
S | argg{1]: [A]
6 [ags2): 242

allocpP6D A 71w

X 3.3 b—7ENDH
FY, TVFa—-LTLED),

341 E—T0fFEWA
KLIC 31— KTl UFO&SIC—T2HAT 5,

o I—)LLI—Rix, b—7EIZHEHRT S,
e KL1 ¥—&lZbt — 7 LIZHER T 5,

WHOMGEFEFTRIL, allocp B2 HA VX ENUTEINLDMHNT RLA%2E->Te—77 7
Y A% 95, BFERMHRICIE allocp IZb —TEIMSHEZBLTEY, TINHMENT RV ATIED
FAIEZEEgTHh D, BARMIZIE, 32— RPTld allocplz] (x> 0) B2 T —7F 727 A
Wiibhd,

BIZIE, BATFD, nrev/2 O 1HOEI—REHFIZE Y & —TOEINOMREDHIZ1T S,

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

COHIDOI— R, BHRD 84 77HE YD 109 fTHIZH N INTWEN, ZITEUFDOLDIZ
t—7EFHAL TV (K3.321), UFTe—7EMIBEETIEHADOAI VNI RI—R%E
BT L L ITMNT D (RO I —RIFE 35 F (37T R—Y) ILHET D),

o F9 [A] 2EKT S, ZDADITIF allocpl0 — 1] BHWSND (95 - 97 17H).

95 allocp[0] = NILATOM;
96 x1 = car_of(a0);
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# 3.1 KO

KL1 CO&H | =y a—F« V7%

foo foo
foo_bar foo__bar
>foo<>bar’ foo_3C_3Ebar

97 allocp[1] = x1;

e IXIZ, allocp[2 — 6] 2T, append/3 DI —)LL I — RAERI N, FIEBHHEMR XN
3 (99— 10317 H).

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

(@) ap;

(q) (kpredicate_main_xappend_3);
x2 = makeref(&allocp[4]);

x0;

al;

o BRI, ITNFTHHINT I —THIBEMRT 2720, allocp 2 T7—RELZD

107 allocp += 7;

342 Tva—T4 73R8

BV a—IIVBEBOLIR, BEMEROZLIRNE, FEAKIZ KLL LRXLVDOEZDERIZHNLNZ
&R C THWONDARNIZZY I—RTHZIckVFEELTWDE, TOTY I— REANZ
DNWTI ZCRHbkd %,

EARRA
HAMIZ, KL1 S3ELVNVDEY 2 -4, dEES (ZHEKLL DY FATHD) &, BLTFD
£ iy a—RINhd,

o KL1 L XVODAHEIT, [A-20-9] IZDOWTIETDFE &,

o KL1 LNV id, 77 &I NG,

o LElIZHTRELABRVXFE, ""HH & 3XFIIEHBINDG, HH O 2 XX FIFILDOXLFD
XFA—REHLDT 2HID 16 #EXFHIT, 0-9,A-F D 16 XFD S bANDS b 2 XF,

XK 3120 O % HITS,

35



EYV1-IILEHEIT Y O— KEA
TEYVa-INEBELIE. UTOLDIznya—-RXhd,

module. + KL1 EY a—) V&%= FEABFANC Y T2 a— R U 7Z30F5

72 ZIE . foo Y a—)VIZ, “module_foo” &7V foo_bar Y 2 —)lid, “module_foo__bar”
L), foo<>bar’ Y a—E “module_foo_3C_3Ebar” ¥ 745,

WEL TV O— KRR
WFEA LY = RBANZEAF DL 5128 >Tn 5,
predicate.+ KL1 & ‘/“1——)1/% EEABRANC LY T a— KU X5

+x+ KL1 RGEXZFRABANC LY T a0— R U X7
+_ + BIEUEER

EEEERDI /(I
V=23 —= Rl RTOEREPEBTH D &5 BWERVHBTL Db, Iz el
ER LIPS, Hl% LU RIZRY,

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

T I LEEFTTIEICIE, BEIIINODEEZ ATV FIZELS 22 &4 5, Naive 12

3. ZOMEDHIATTIIERIZITS (DF D, ERTHEPSLBA L AT D) A, $ATH
ii&(’@%é%@ﬂ:ti\ HOMUDHIHEEZERL T ZEMNHEETHY ., ZhiE. LFOE
kT ORIEIZ 5D,

o I— NEMFIFIZEIMICHE Z MR T O IHEZ BN TE S Z &,

o BELFUMELZLELTDIEO>BRTOT T LDGE (HIZIX, foo(X) :- X=[1,2,3] &
LHEET, foo(X) MWEELIFULZINDGE), NI 1 DHERT LI LIZLD AT 24
HTEDZLDHDI LD (BICHERLTLUED 2, GCORRITIZAR ST, %
AT L B> TEMBOEPUE T E RN, BT UEFEITEHICARD LIFRL A0,

o XLIZAVALT /TR VT T /H—AN (KLl Tld, —EREKIEI AT —23EI DD
ZEMBRNTZD, ;ODFEW BEIND ZEDNRND) ZOMHEEE TO AR THRAETE
SHBICE S REMEH YD . FIFICHEHL 70277 ADBEET S (7L 2IFHE AT HET
@KHC@%ﬁ)ﬁé\X%U@ﬁ%KE%Z&

BIZIE, foo([1,2,3]) EWORHEIFAITFDLIIZAEY FIZENND,

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

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

s

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

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

};

CTliE 2EINDEBESETDIMED ERICEBRTIHBENDH D720, REAT Y TITHH
INd,

9 (1) T, [3] » q BDEH] cons_const 0 & UTHIINTWD, makeint (Z& Y XV % Af
FTWdZ &, %IZCDR AT VD Z EITiHER,

RIZ (2) T, D [3] ANDKRA VAT cons 4 7 %ML (makecons), CDR & L., ¥ 512
makeint(2) % CAR & UT. [2,3] »MEfRI NS, FHERIZ, (3) T. [1,2,3] 2MEKIND,

B2 (4) TlE, foo iR LTO7 7>y 241D &, [1,2,3] ANDOKRA VAEUANDZ LI2&Y,
foo([1,2,3]) WAEKINDG, EEIZCZOMEZMHY 521X, makefunc(funct_const_3)
LUTI—RATZRING,

UETHIHT 2 512, @EMHEERICOVWTIR, ToFEKITe—Thize 5hzn, KLIC O
GC Tld, k—THADFEA & (REF, CONS, FUNC 2 75> &Dt M) #FH UL XiTlE, 2
DRAVAZIE=FT2ZIFT, TORIFZIE-—DHFL LBV, £oT, EHEHEERIZOWTIE
GCHHZAE—=2ZINB, DFY, RIRIZRING &5 ZEBIHERIZOWTIER, GC RIZ
TE=2LAV, LWORELAETHONTNE ZLIZRD,

3.5 I

PLFD &> A KLL 70272 A “naive reverse” #fil& UTEHAZ 35,
:— module main.
main :-

nrev([1,2,3], X),
klicio:klicio([stdout(normal([putt(X),nl1]))]1).
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nrev([], Y) :- Y=[].
nrev([AlX], 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).

ZOI—RZKLIC 3V I TAVNAILVTEHEUTDOELSRCIA—RIZAED,

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
4
78
79
80
81

q a0, al, a2;

q *reasonp;
module_top:
switch_on_pred() {
case_pred(0, main_O_top);
case_pred(1, nrev_2_top);

last_case_pred(2, append_3_top);

}

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

allocpll] = (q) (kpredicate_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 goalrecx)&allocp[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 = gp->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 allocpl[3] (q) (&predicate_main_xappend_3);
101 allocp[4] = x2 = makeref(&allocp[4]);
102 allocp[5] = xO0;

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 3

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 = qp->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 allocpl[3] = ai;

168  interrupt_1:

169 allocp[2] = aO0;

170  interrupt_O:

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

3.5.1 11— KE#BEA
IO a— R & EHEDOIEIZHAT 5,

e 24 fTHIZIK, IVNANTHIIHBERT7 714D include V A NP2 SR, in-
clude/klic/atom.h, include/klic/funct.h 13 %, 7 NAFE S, 77 V7 XESHELEHIN
727 7ANT, YTODEFNZZ>T WD, DFH, ThARE, 77 V7 AFHIECOI
YIRANEATO L EIRE T TICHEINT WD,

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

4 #include "funct.h"
e 6 THIZZDEY 2— )V TESH X NS module B D module_main DEE,
6 module module_main();

o 7T-1217HIX. ZOEYV2—IVNTEHRINDABEE. main/0, nrev/2, append/3 Db zEHE
AR (struct predicate) DEFE, Z D & D ITBFEMIEMRILER L LTI VNS IVRHITERK X
Nnd,

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 };

o 1I3fTHIX, BIUTWAINTFEY 22—V Th S, klicio:klicio/1 DIRFEMIEARDE S, Y4
K. klicio EY 2 — I %2EWEFTEC 77 A NHIZERIIEZEINTVWBRETHS,

13 extern Const struct predicate predicate_klicio_xklicio_1;
e 15 7TH» 5 module_main DEFEMZU D, HIEUTTTITHHFAZ LY,

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 {

e 21 - 36 f7HICIZ [1,2,3] 2FEBIT2H) AMEENERINT VD, ZDLHiIZ, aUN
AIVIFIZHER U T2 MR, 3 2 /S VIRHIZHIIC BRI D (36 X—Y, B 342 %

ZH),

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 };

o ITATHIZ, BEBMSIBALE (BIBL Y AADRT) DES, ZHEBEREZIT AV I8A
IWERT B,

37 q a0, al, a2;
o 30THICH DD, HlF AL Y 7 (FEAIEE) DEFHAAS v 2DES,
39 q *reasonp;

e 40 77HIZ, module_top 723 7 NIVMNERINT VWD, —BRIIZ “ET a2 —I)L&” + “_top”
B.% D T RIVINFEITITORIITER I ND,

o 4145 THBLBEIZ H 2 D IF, switch X & & 2% ¥ 7 B, KLIC O i #i& &, in-
clude/klic/controlh NTY 7 0L I NTW5H, ZOD switch &, toppred->pred & L.
TN, 0,1, 2 DNTTHE2NITEY &%, T ) main_0_top, nrev_2_top, append_3_top
1IR3, predicate B pred field (&2 D & 512 switch §5 72, €Y 2—I)VNT unique
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BBEEIIRDEDIZAVNLIHREDTNS,

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 }

o 47 fFHIZIE T N)b main_ O_top DEBNRINT WD, KlkgEDEEHEIZIX, 7 BREL " +
SIEUEE + “_top” BRDHD T XIOVWER I A, swicth.on_pred 26 Y ¥ VT INd,

47  main_0_top: {

o 48 THIZH 2 DIFHMFENTHDLND —IFEE (—RL I AX DRI,
48 q x0, x1, x2, x3, x4, x5;

e qp DEFHZ 49 THTYT ST,
49 qp = gqp->next;

e 50 ITHD T AIVE 5L ITHDY AR Y Y a v AR W 7 2 WL T 2 8E I L TDH I RILT
H2, WhEE main DEITIZH 7Y, reasonp DKENFHATND ZENONR>TNIHEIC
X2 TIER <L, B21THIZA D,

50 main_O_clear_reason:

51 reasonp = reasons;

o B2 fTHMOMEEA A VOEBEOEENHIBI NS, 53-56 T, nrev([1,2,3],Y) (XXt
T5I—)VLa—RWEKIND, allocp L HZDIFe—TEHD) I THD, ZDLDIT
KLIC TIEId— b a—RE b —FdizEmRINnd, T—I)VL I— RO next IZHY4T 5%
JHIZIE qp BT TV 5,

F/z, BRI KLIC 70275 AfCatik U2 13z T—IUAER I, TV Fa—X
NTW<, 56 fTH THIMRERZH 2 LR L TV DL DIZHEE,

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

(@) ap;
(q) (¥predicate_main_xnrev_2);

makecons (cons_const_2);

x0 = makeref (&allocp[3]);

e 57 — 71 Tl&, [stdout (normal([putt(X),nl]))] KL -MEiEEMAZTT VD, HiE
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DRMMNS L AT TWDE I LIZHE,

57 allocp[4] = makesym(functor_putt_1);
58 allocp[5] = x0;

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

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

makecons (cons_const_3);

x1;

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]);

e 72 — 74 Tliklic:klicio(...) T U7z T—I)V L a— RBP4 X NS, next field (21
FIZER Uz nrev(...) OT—)L L I— REZKNT D Z & I2EE,

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

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

(q) (&predicate_klicio_xklicio_1);
x5;

o 5 {THTIX, SM AT klic:klicio(...) DT —)b & qp IZHEIL TW5, DEY,
BEIFTHELDOZODT—IVARY JADTYFa—%2fF>TWd,

75 gp = (struct goalrec*)&allocp[14];
o 76 fTH T —TEIMERAZEH L TV D,
76 allocp += 17;

o 77T 4TH®D proceed() & include/klic/control.h NTEFE I 1TV % macro T, module #E]
BANTHBTEHRINTVS proceed_label 722 T NIVIZTRS,

77 proceed () ;

ZITIE IHIEEGFTLIZI-NANRNEZD, T—INVAEY IDOTFa—HEE2TD 720
proceed() I INT VD (30 R—, # 3.3.2 ESR),
o 7880 fTHIZH MW, RINT22ODDI—RTHD, 58N E W (= e LKE LA
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W) main/0 TIEERH RN,

78 main_O_ext_interrupt:
79 reasonp = 01;

80 main_O_interrupt:

o 84 fTHIE nrev/2 DA TH D, HMBEY 22—V 5 mainmrev/2 DBIFEOH X N2,
EVaA—UNTET—IVAZY 2 £V nrev/2 #IE.3T— KAEY H X MR T 210

TS,
84 nrev_2_top: {
e S5 THIF—IREHDEE,
85 q x0, x1, x2;
e 86— 8TTHTHIE %GB Y ARIZOIE—-LTW\5,

86 a0
87 al

qp->args[0];

gp->args[1];
e 881TH THEAMREF 1 —%2 T F 21—,
88 gp = gp->next;
o 89 — 92 1T HIZRFED D MELNFR I N D,

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

e 9317TH M58 5 switch X T, a0 DX TIZL Y KT B,
93 switch (ptagof(al)) {
e 94 - 109 77HI% CONS & 7 D584,

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

*LKLIC TIRID &S BME A I — REERTEHEMDHD, LrLAMRS, X512, C IV 3 I TORGEMATTD
. BEIIREING 20, BOEAFI— ROKRITITIFEL L2 EAMIFFI N, R GCC TIRAEFXITE
BRI WY,
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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;

95— 98 T [A] Z#lA~LT, x0Ty b9 5,

99 — 103 T. append/3 O IT—)V &L, TVFa—L T3,

104 — 108 T. nrev/2 OIFUH L %217 > T3,

ZZ T nrev/2 B TEEIFUHL] IhTW5,

ZORITIE, 5L Y AREE (a0, al, ...) & FOHINZETEZTOEE (T
LUOEH T2 L) MAINS D, execute £TORIZHIEL T A X BT Y 78
FIAEARLUTBBELRDH D,

*

*

*

*

9. 10477HTX E2H0818UITEY K,
105 fTH Tk, MR EZRLBTH D X1(x2 1ZH>TWVD) 2 —5HcEY K,
106 177H T. append/3 % qp {Zt Y b (DF Y, append/3 DTV F a1 —)
107 f7H Tk — FEIRf s D,
108 17 H T execute TEEM U Z LT D, . include/klic/control.h TELK
DEDIZERINAZYI/BTH D,
#define execute(label)\
0\

if (allocp < heaplimit) goto label;\
}
Z Z T, allop & heaplimit Z &L T3, ZHVULEE 3.2 % (27 X—Y) TN
7o TSRO E ) OMETHD, 2T [FIARNLEAIE] ZRA2 T
IR GHITIEBEINZT AL (2 2T nrev 2.0 IZRR), Iz
AT 109 T ABO IR 2 175,
nrev 2.0 X TIIRBLZHMATHY, 91THIZH D, ZHhiEk TT—h» 565
B E BT 6ok T5BOME] OUNBEIFIETLE IV THDL, Zh
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&, execute FEATDHEITIXHTRD & 512518 (a, VY AL) IXTTIZIELWAR
EROTWS ) [T=I6D3I8OF F EiF] IAETHY ., BT B0
ZDEDBINNVIIRIE D IR >TWD, DF Y, BEVHBINDITIFE, —#%
FIZIEBATR D 238 3 5 (29 R—, £ 3.3.2 M),

BEFCHELUICEDET:  “BREELEMEL + “top”, ERIZIT—IGIHDGE

ETFYRH 5,
BEEFOH LICK BET:  SRESIBEE + 07, T—IV5l8o5 & LT
%lﬂ%o

e [EHTD execute T, MMBOMHE | IIHT2ERNH > 255121F. 109 7HEZFETL., €D
%121 1T, TORER, A&y Z7RA V&% 012U T25S interrupt_2 (RS, FHET
AR 7L, BEIETIVETORRNE B REBLHRE Ty Y add, ULLULAM
5. HMiAZY ZRA VAN 0 TH22H5EITIE. E—THBRNOBRIEICE DT THE Z L %
RY (BT R—=Y, H4.22FESM), interrupt 2 LiE, 12 5IBHOEE VLIS X)L ] TH
. BV Y AR LD 2 DOR % T— IV EIEERICEH L TH 6, THOWMEE] DEFD
O, B interrupt_goal 2l = 9,

o LI0fTEHMSIX, a0 A7 IV IV RGHEDOUITH 5,

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

113 unify_value(al, x0);

114 proceed();

— 111 47 H & a0 »* NILATOM » ¥ 5 » % & L. NILATOM T 74 i} ©vif
nrev_2_interrput (Z 83, nrev_2_interrupt Tlk, FHE A XY ZJ KA1 V& % 0 I
T2 LB, FIAZY JDEERET (DY AZY 722l 5) REIZT D, Z
NE VAT avEFORRERT (57 X—Y, H4.22 EHMW), TOKEIH % Bk
U. B3%interrupt_goal (ZHilH %7,

— 112 T, x0 (Z NILATOM %#fRA L. al & unify value() IZ& ¥ =[] 2FETIN
%, unify_value (&, 28 2 5IBMNEBRMHETH D Z LWL TWD & JIZPETEZI N
% macro T, —f&#IZ1F do_unify() PPV ZI NG, INH22EFEY 7O THY .,
include/klic/unify.h \ZEFEI N TV D, unify value DFEITIEE 0 5 FERTE
BEBTHDHE L, FERIV—F VE2IETIC, TOETEMRLEITS, Z0 M5l
BYE 1 PANE. runtime/unify.c TEZRIN TS C B do_unify, do_unify value
NIEO7Z I N D,

— 114 47H Tl& proceed § 5,

e 115-118 /7H TlX a0 »* REF % Z DGE MBI N TN 5,

115 case VARREF:
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116 deref_and_jump(al,nrev_2_1);
117 *reasonp++ = ao0;

118 goto nrev_2_interrupt;

116 177H D deref_and_jump (& include/klic/index.h \IZEFE I 1% ¥ 7 1 T, deref_and_jump( L
VAL TR EWS IR LS, BERNIZIIUTOLS> BRYr0THh D,

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

Iz LN THT 5,
— LYAZ% 1BF#Y (¥ 271 derefone()).
* HRETHNIETEIR L, 7 RVICRSE, ZOFEERE 0 518 (a0) DO % By
5175 2L ERT,
x BRETRITNIE IROIFITED,
117 fTHTIE, A< edH 2B E)REF TH o7 a0 2 Hilt A& v 7 I1Z5EA,
nrev_2_interrpt (2R3, TORER, BAKINITIXTI 8% BE L, B interrupt_goal() A%
O7ZINnd,
o 127 f7HM Sl append/3 DI — R THhH D, 128 — 134 7H £ TTHIHDAF S LS. Hilr A
B 7 RA A DOYEME T b S,

|

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 13717H T. a0 DMMENTHOND, CONS THAUE, 139 — 144 17H T B—L23 R X 1,
147 17 H T append /3 WEEFOH L XN b,

137 switch (ptagof(a0)) {
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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 ATOMIC THNIX, 150 47 H T NILATOM » & 5 & X4, NILATOM THX, 2
DDORI % B —{L L. proceed() T4, NILATOM TZAIFNIX. append_3_interrupt (7R
U, BIEPREZEIN, interrupt_goals WIFU7Z I N5,

149 case ATOMIC:

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

152 proceed();

e 153 — 156 77HIX REF OO I— K TH Y, nrev & FARRIZF#E) ORICHMEI N, HE
137 LV BREI NS A, interrupt_goal WLV 7ZIND 0T 5,

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

156 goto append_3_interrupt;
e 164 - 169 17H 13582 T— VL a—RIZEILETAHETH D,

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

e 171 17H T interrupt_goal ZFEUH LT3, ZOREKIEUZUME X ZE. U FTh
MTHY., BOEDOHFE ALY 7 OFREEIZ LY interrupt_goal BAEA T Y) 20T o
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%, interupt_goal BAZIAN DML DR IFEE 3.4 % (33 R—Y) 22D &,

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

AN mterupt _goals(allocp, toppred, reasonp) DAL spec IZLA T D@ Y,
allocp: — TEIT
toppred: %E&/qﬂiﬁ%t Uz ZERER, Z DOBITIXR D> 720, KubkzE
interrupt X (2R3 — RN S ERTT. toppred 243k @%Lﬁﬁﬁ/$*%é
ZOBITIZHE U R x> ZHEIX, AR TH 5B,
— EVa—INTDexecute IZ&D VvV T%HE 25X, 2D toppred I& module
BB Z U2 T L JIIREINTNDIDT, NEHTH L ZIZHET D BEITR
W, DF Y, execute SNDGHEICERTIMBEND D,
— ZZOHIT, execute XN EDIL, nrev, append BWHIZHSEHEZIFOHTED
Uo7z, £oT, ZOHITIX, execute 12L& Y toppred & FERRIZETLTW
BiREEE BT ND HREMEIZ RV ZD, D& D BAEIZBE LN,
reasonp:  HMFA R Y I RA VA,
/-, RVME UTIEEHINZ e —TEIMNHREZKRT,
EH 512U TH, 20 interrupt_goal WIEOH I NAHEITIE, LY AR R L TH@d 72
KRB 12 <. T goal record (IZNH HNTN D
BRI, include/klic/control.h TEFHZEIN TS, loop_within module %42 ¥ 7 1Tl
I IND

172  proceed_label:

173 loop_within_module(module_main) ;
BARMIZIIITOE S BREHZTH D,

#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) == (£)) \
goto module_top; \
heapp = allocp; \

current_queue = gp; \

o1



return (module) func; \

}

Z Z T,

1. allocp & heaplimit # iK%, DF V. THIAKLZME (GC ERkzEL)] dHd»
EDMRET D, FIANILEED) H2HEEITIE. runtime/intrrpt.c TEZRINTWN D
FA%L klic_interrupt 2FFO7Z X 4, THIZMALER ] LI N5,

2. BB OIE THIANRNIL) 2K 7 U2db 2z, MRIZFETINDIBEDRTIEY 2 —
IVBEE DS, BIEDEY a—IVEBTHDZNE I PR ONE, BIEDEY 2 — IV
THhAUL, return IFEFIZ, BEOETIHD DIEHTDH S module_top (TR, BAED
EYa—)TRIFNIX allocp % heapp IZ. qp % current_queue (3B L, ¥RIZFEAT
IR E module BB ZK L, by TV XWIIV—TIZR D,

Jell THIANA L ) oA, B2 HEIE. UITFO#@) TH D,

— ISR ALEE ) 21T 7248 R, TRy Fa—I N GEE1DH D,

- ZTOI-)VIE, REDEXRTHLARENHY . TOHAEITIE. TOT—NDFETEHI
AR DFEE DRTO F 2 —LHEHDO T—IL &) $RIT O BERDH D,
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%45

2V A A /R /R ER

KLIC Tl&. KL1 O3 — Rz I 28IV U LR RETFINTODRFOREB I, F 1 AL
W% F7HT, KLICIZ&>T IIEORW] 213V, bbb, VEIYa Vo Tyh
H] T [EIVRAARD o] TeZMRBU, EVIAAPRESTHGHEIZONTIE, MFY U] A
i, ELRET A 77 VITTITOND ZEIF T TICH 3 E (26 R—Y) TNz, /2, o
JLER, REOMBIZOWTE, T80 L AETI— RBTRITONT, FITHS 1 75 V1280 W
INTITOND Z LB/,

RETIE, ZN5D TEY HULE ] I2DOWTX SICFMICa 2175,

BRI, BURIZDOWTOBHEITS,

o E)AAMIELIZDWT, runtime/interrupt.c FCEFHZR I N TS, klic_interrupt, & & U,
BIS DL E 72 & JITRBII NS I — REHZ DWW TR Z 1T,

o il KD runtime/faisus.c FTEZRI N TS, interrupt_goal FHOMHIZDNT
fifedi 247> o

4.1 PFIsane
411 FYAHBFDIMNE

D AAMFAEL GG, BB ARz & 512, KLIC TIERFEATHITIE— AT E ) A AN %
T, BVIAANRH /-2 DAEELERL TE X, #£I2 klic_interrupt (2 TRELZ1T D,

HOIAADRD o TZTOR] IZETIND I — RIZDWTORRIK,. runtime/signal.c HTalR
INTWD,

KLIC TO#EI Y AAMMIIE, FEAIZELTFDO LS IZ2BENERITR->T NS,

o %Y AAMH (UNIX 0 SIGXXX) (2, UNIX LALO#EDABNY RIBEAEL, £
Too BEIDIAAEIZ TE)IAAT T T (signal flags) B3 d, ZDNY RIIk, #DIAAN
FEZEXITE, Y THVRAT IV Z2onll§2 28k THIVAARNH o] &
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WD Z & %E#k U, heaplimit 2 0 2723 THS, ZD/NY R ZIX handlesignal() &
5 WEEDBIET, runtime/signal.c TEHZEINT D,

o VXUV avOYMHEIZT, b —TREDRIZEIVIAAD D > 72 Z L BRI N2 85E121%
[EIDIAART T 7| ZREL. E)AARER O %2179 5, &E)AABONIIL, F
DIAAMEES (signal handlers) IZFiEk X T2, ZOMIEIZHE T S, klic_interrupt()
WTIThN 5,

DEY, BRAARNY RIIZIX 2B DHDL, LTOFIAT, Frld Z &< TEVIAANY
KT EMUAEBEICE. BE 20, VA2V avOYnHEHTITONS W3R U2/ R
Z &R,

2D TEIAANY RT ] OEBHBIZATOL S IZ825T0D,

handler(allocp, signal)

q *allocp: b—7hv 7, DFD, HYRAANY RTPTIK, e—TE%2175 2 L MAATHET,
UL7zn>T, KLIOI—=)L2bHb) D5 LETED,
int signal: &IV iAARE | (SIGXXX)

SIGINT, SIGALRM (ZDWTl&, ARDEDIZ, KRR E D IAANY RS E2 VAT LAAITHRE
LT\,

e SIGINT (ZBd U CTl&. sigint_interrupt 2w T35 7Z T DM EZ TSNV KT (de-
fault_sigint_handler) 23 E I N5,

e SIGALRM I UL Tid. €5 TEH. UNIX LRILVDODNY RIPRRL->THY,
timer_expiration_handler 23t Y h I N3 (&1 VIZTDWTOMBIZL runtime/timer.c 12T
RRIND), XA VEDAAE YATATHHALTWS —J, 2—%LHHT 2 araedk
W27, FAMOMIZITY, F) b RO XA Y ZARICRETISLDIIH-T
Wd,

INFETOBATELG LA» 5728 AAMIIZE LU TEHRINT WD ERBEBEEOFAZ PR
IZRER T D,

klic_signal_handler(): #IVAART T 7% S, BIVIAAT Z T on Th D HEITIZYFHNH
ZENIAANBELZ ST DI L IZL ) FEFTT D, BB I ND klicinterupt N TIEUZ X
nd,
add_signal_handler(): &IV AAMIEZEFRKT D, DF D,
o HIVIAAMBERIZTRE X N/ 2 EHx 9 5 (add-slit_check_signal _handler()),
o fREIN/ZE ) AAFERNIIK U T sigaction() 12T UNIX L)V DE Y A AU % 3% 5E
T3,
init_general signal_handling(): &V AAMBER, FVAAT T T EGLT 2,
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412 KL1 LRIV TOEIY AHIE

KLIC O THONT WD E D IAAMIIZ I NETIZRARTEZ LSR8 I E2fF>TWD, —
AT, KL1 =% VNV TEN GAAME 2508, E8dD I L EMERIZA>TEY, TDODM
HE T#VAANY RT] LUTEELTWS, T48bb, Y7 FINHET LU, CONS T
A—PFREE U2 RERLRE BREL T, LS EfT> TV 5,

KLI VRNV TOA VYA —7 x— A% unix Y 2 — )b (gunixkll) TEHINTE Y,
signal stream(Signal, Result, Variable) A& 1 VX —T7 T —AThD,

ZD& D BMHIZE U TORBEEL signal.c TERINTWVD,

streamed_signal_handler():  #VDAANE X 570N CONS 2# ) DiF, HELMNUOEFFI N
BRI H—AL 217 5 B

register_streamed signal(): KL1 & §& signalstream & V) IOV 7Z X 1 3 & §% A B %,
streamed_signal handler() Z# VIAANY R T & U TEHT D, HREIEHI WA
RO, YTFNVAN) =L ZERA L 28T D,

413 ZIYAHUMIE: Kklic_interrupt

klic_interrupt 1Z. V&2 ¥a vOYNHIZT, e —T@RNADBEE 200D & 5 IZ/ X 2 ICIEY
HINDUETHY, TEEIZe —TWEN5E]. B0 THIALENS 2720, BT
= TNENZND &S IR A 72546 (heaplimit 7Y 0 O5E) ICFUCH I N W TH > 72,
FEEOWIIFIUTDO XS If7HDNT NS,

1. £9, resume INTWVEINELNABANVT =N Z2EFEDARY ZIZEEIRT, Zhik,
EHRTA TV R THOLNAZLBIZEY Ty Fa—3 N2 &S 8 T—IVIFREERK
resumed_goals IZTZYFa—XNTWVWD, ZORHUBRI—INARY ZIZTYFa—X
NTWDIT—INVERKOT—NAZY Z7IZTYFa—ULET 32 =Y, 334 ES
), 2o TmvFa—UEL] WHZ1TD BB runtime/intrpt.c TEZEINTWVD
enqueue_resumed_goals() TH D,

IITI &9, JITHRARAEESIBRIVFa—DE T LTORNESIRT—LidHd I L
#%ZRU. £79. enqueueresumed goals() ZIEU/ZL T\ 5,

2. b —YXEDI—RDGFE, 2T, bL—YDOMEEE Z 4S5, BEARMIZIX, step-
ping flag, traceflag # 2 L. S L. ON & 51K % step_after(). trace_after LI
(T runtime/trace.c NTEZRINT VD) 2175, FHMlIE. % 8.3 % (85 X—Y) 2 &l
Nz,

3. #VIAADFKNZHFHES 5,

o £, LINTHMT D MFEREIDAAR] DD TAKDE ) IAAMEL] HBENE S
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PRET D, [ARDOE D IAANIE | 3B X720 D ik, signal done 2T 5 &
WEVHAT S, #)AADD > 7285E121E. klicsignal handler ZIFUZ L, HER
WA 4TS (FEIEIR), TOFEE, heap IZARNTETWARWIHIEIT D,

F7, HVAAMBEE KLL DT =)V TERTLZ I ENTED LR ->T05, T
DG, T=IVDIYFa—3FHhd THISMIT =L 2Ly 7 | 128U TITbID 72,
enqueue_resumed_goals ZFFOH U, WMELT— IV E UHIWEAT YV a—INd & D
IZUTHEL (I heap AP TETOHARWPHBIL TS —AIE, ZOTYFa—
DEDIZe —TNHEINTWIHEEOH DL TH D),

o HVIAAKAMN SIGINT I2&2EDThHhIVX, KIZEH sigint_interrupt A% on 127425
TWd, ZHIDWTIHZEDYT KLIC DML T I 5,

o JUEWEBLEEDIT—INNLYFa—INZDTHNIK, KIKEE higher_priority_goal
Mon IZZR->TWD, TOHAITIE, RIZEFLELD &L TWAETI—- e yFa—L,
FAZH % off IZL., mbBENMELEDF 2 —IZBIEFEITHDOF 2 —2 B IR 5,
IO TEVRAA] I @EOTYFa—RHIEI RN H Y. NHD (DFV, T
VHFA—FTRETD, BEETHOERELEHUTHD Z EMPHEETIRVGAEIC
EOZIN5) T—N TV Fa—B# enqueue_goal() HTHEELEZ LKL 2 TR Y
Fgd, TOTYFa—FODIEFRBINITONG 72O, JhHdko TEIYAAH T —IV A
Bw o ZRWYIZ, BE BEOBLENETI-VFa—IlzrFa-—Ind, L
URMNS, EITT—INVAZY ZDESINZIERIEN 22 Tiibhd,

o HIZb—TITIBIMB I ANEI N, METL, ZOMEIXATDO LD IZi7bhd,

if (allocp + this_more_space >= real_heaplimit)

Z @ real_heaplimit 1%, EIVAARFENH>TH, HMEIKIZ 0 IZEINDZOENDE I LD
72\ heaplimit ® I ¥ —"T& %, this_more_space &, & — 7R Tl L /z5HH % 5
79272 OICRKRIMER L R NER SRV EE e —THEBOREEZRL TV,
EELOD if XA true I8 2 2561213 GC Z2i&E#19 % (klicge DIFUZL), GCIFUH
L1z GC.ON(), GC.OFF & » 307 7 0THY . GC Iz DT DTS
EHERTDZDDEDTHD,

4.2 wF, KEGALEE: interrupt_goal

i, R DOWTIE, 3V 8 v a—R& D, BERGEIEE R interrupt_goal() 2FEY
HXhdZizk)ixhd,

421 BEEE LR

interrupt_goal 1%, PARD &5 REAHKHIZZ>T W5,
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q *interrupt_goal(allocp, pred, reasonp)
q *allocp;
struct predicate *pred;

q *reasonp;

FIEEE 2, E—=T by T RBIZETUED & UTWRGEDRGEREMAR, FlrA %y 7 JiE
2ERDT, RUMEIE, EHFINAZL—Thy T Tho,

422 EhE

Z OB HIE A I N BORI, B & ST HMEIZOWTIE, 3.4 % (33 R—Y)
ERL7BY THB, BT LUTOLS IR,

ICT REINEBAECE:  ZOHAITIL reasonp (ZIX 0232y hINTWDE, ZOHEITIK
resumed_goals {2 goal ZH&HH L, MOMWLEEE 4 X< return § 5,

WMEEA TR LicEx: ZODEAIZIE reasonp IEHM A XY Z7DEZFLTWD, KO
(B do fail() PIEOH X 1%,

WMEEAS THREF] LZESREE: ZTHNETOHRHTHIAL Z &S, KLIC Tk, 3 B EREF O

BN D B5EITIX I NIV I — RPTIRENZ H X 5O, interrupt_goal DIEUTH L %
fToTWVW3,
ZOEGEITIE, THEEE OB EHi A2y ZIZBENTWDEDT, TEHFHN, G
METHIZRERLZH THNITHWMI LTS, BEFHONTNPBERETH D Z & AV
UL, resume same prio() BIEIZ &Y YT THE] 956 (0%, =TUvFa—
LTLED),

INHITHY TS %, interrupt_goal WTIT>TH Y, TONEZWENEIZHREVGERT B,

1. £9, hAZ Y ZHEA V& reasonp 2 0 THEIMNE D MRET D, 0 DEGAIIE, (ML
i) heap NN E T TH Y, GC HERE 2 IFHIAZERMPEEITVD, TOEHAEITIE, BIE
FEiFhD I—)V %, resumed_goals IZ#H#¢d %,

2. T2 2y I PETHNERBL7ZZ e 2RDLTHEDT, K792, Pl AZ Y I hizE
TRWEGHIZIE, ARICHIHHERZHET D, HWERNZ T 28R, FIEEMAMET
HolZEWHIAL 25 EITIE,. T—IVEI R Figo 2 RICEB L, BEETFO I -
% FEF179 2 (resume same prio()). ETHDNBENREBRLHTH D Zernnhif, B
I RE T THDDT, IROWBLIZHED,

3. PV =AU FR—FDYATFLTHNIX, stepping_flag, trace_flag #¥ ON DFE., & %,
step_susp(), trace_susp() ZMEU7Z9 (90 X—, % 8.5.3 S,

4, T—=)V &l X2 WNHEETTS,

(a) =)V O3— RIZBIEDEBLE %5l T 5,
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(b) FHEHMALY ZVDONEE 1 DO DOFE, —EN—TOEH (DFY ., HMikRERE
B) THRZ R0, il L - REFEY, PIERE B o RERERE RA
VRERDED,

(¢) ZHL—TOEHTHNIE, £ ik, &l I—)/consumer £, F7zi%. generator
MISINR>TWS, ZOHMILY 2~ O is_generator susp() TI7D ZEMNTE S,

o Hillff T—)l /consumer S35 I D5 TWVD Z LhbriiE, TOHliL I—RD
FICBAEETHTOIT-NVERLXFD,
e Generator D& 21, object IZxf L T, generate AV Y RZFHT9 2, Zhik
¥ 7 1 generic_generate() T/75 Z &N TE D,
— #&E A makecons(0)(D F Y. cons & 27T VALUE » 0) ThHIE, Zhik
lgenerate JEIE] % FEIET 2 DT, suspend AV R (generic_suspend()) %
AT B, TOMEN makeref(0) IS THIIE, ZDOVRr L —&IZLY A
WAL TN/ Z 818D, TITHFEITT S0, flag redo_request % on
292,
makeref(0) BISNTHIVE, RIZH LR,
— #&3RAHY makecons(0) AT HIUL, T2 DM TEBIIEMRLINDG ] ZLEE
k9 dDT, Z2HEZRVMETEMKML, BETZ9D720, redorequest & on
29 %,

(d) PAEDMER %ty A &y 7 D2 R TIZfT 2725 redorequest S L. on TH

A resume_same _prio() (2 &k V) FETT B,

4.3 Timer

Timer DFEIEIZDONTHEHZITD,

BHRD & 512, timer Y AFATHAL TS —F, 2—H¥FTERAIND ATHEMEE W28,
RAEALL 728 DIZE>TWVWB, DFY, AFDE DI, BEDHVIAADELELIIRZ>TEY,
TTICRRANY RIPHBEINT VD,

o UNIX L)L D#EY) AABIE L LTI, timer_expiration_handler() ZfIfH 9 %,
o HDIAADZESKIE., C L NIV TIX call at_specified_interval(), call_at_specified_time(),
call_at_time_intervals() %M\ %,

X512, KL1 URNVTHHATEZ A YHEHAZRINTEY, Z0X1<iE, EEox1 <vDH#H
ZRIHLCEEXINTVWDS, 2FD, LEHOXAYTDO—1A RV M2 UTKLL LRILDEA IHEHE
E4 3,
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431 EFXWRAR
AN SRE NN TERD,

o KLIC THHIZ, &1 Y2 HE L ¢ HMHEEDY A b (timer_wait_root) ZFf2, ZDY A
M IFALER S R F A DI ’E#?ﬂc‘:ﬂfi'ﬁ"’\‘*ﬁ\lﬁ (BT &) FVED, bARAIZ, Z
DY ANETZYV =Y ZANMEHELTEY, @EOL—TOEHE L IFHLL TS,

o KLIC IZ ERED YV A MDKEHZZIU, RIZT T =A% TN ERL 2D BAEDKF
Z & U TZDORZNZ SIGALRM 2%136 &5, ZAXICEY h2d3 (ZDDIC
UNIX O setitimer() ZFHL TW3),

e SIGALRM 2%J7/256, TOERIZHE) A MR UBEINAHE 2TV, T2 H
KU AN OEFEESBU., BIBICKRD, AH. FEBITIE. VA NORIEMUBENER S 5 R
AT TITHBETH Y, RRZIZEBOMBENEE I NTO LS WEEMENH S 720, BIED
W%l & U, TAREDE D) DIMIALZLEI NG LHIZLTWS,

KL1 LRV DA A X DELELIFIZFARDO HRATH M, LA Z L okitid, E#E UNIX
VARV T 2 D TIEAR L, ERROZ A YEHO-ERHE UL TIT>TWd, £/, KL1 L~NJ)LD
24Tk EFEDOZA <» [SIGALRM %321 721684 (CEIET 2 DI LT, i/ s E
Bk, TSIGALRM % %J 7z E%] OV X7 Y avoihH TEBIZIXITHONDS,

432 REFHM

Timer DFEEIZIFIFLATDODO 7 7 AN &V 25, VKLV AEEDONE, KL1 DA V& —
TT—AZFEHRLUA-EODEIZHEHT 5,

timer.c:  FHEAZ DBIEAEE,

init_virtualized_timer(): &+ < B DO HIHA1L,

call_at_specified_interval(), call_at_specified_time(), call_at_time_intervals(): &% . [HFED
). TREEDRZ],  TREDHRET) 21Xty M9 57200, LIz
WTIEFI L func 12 & D BIE e UTRRET B, #H IE klic_timer_interrupt_handler() A%
Ty hE¥ND (ktimer.c),

schedule_timer_interrupt():  #7H 3 DOBBDO FEFIFTH Y, XA T ERKY A MIERX
N7 CEBEKEZ Y b5,

process_timer_expired_events(), timer_expiration_handler(): ZZEX(Z SIGALRM % 31} 7=

FITHITINS UNIX L ARVDOFISNY KT AN &N OED, TBHEDRA])

BT OB % IR % 47D o WIEDFER, & 1 X ERIPFE> T2 72 513, restart_timer()
ZIFUETIEICEY, &1 U Z T 5,

restart_timer(): XA VERDEEHZESZKL, ROKL2LY FT D,
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insert_timer_queue(): XA YEREH/ITERRKT D, BRI X A Y ERY A MMIRZI D

FUEIZY — R INTORHREIZT D,
ktimer.c: & V) E/KHEED & 1~ DBEIETEE,

RKIED & 1 3 L DIRRDAIL, RKHESL A < Id SIGALRM 23 H4E U 72 E#&ICUEZ 1T 5

DI LT, EAKERL DK, EERDO) XY a v OYNEICUEEZB IR Z8Ildhd,

£oT, 24K KL1 OFFICHED S &5 REMIEZOEKEZA Y TREIND L

Mhd,

FIAKHED X A Y ERY 2 MK, ERIEZE, N RS BT —4% 1 DETIEMNT

EI5LDITBR->TVWA,

reserve_klic_timer_interrupt(): ®K#ELZ 13D C L X)LD APL, & X N7z & BRk{b
TAREILBHE 2 @KIEL A T BRE UTEBT D, (ke LTIE, &1 vRERIZE
BPEIN, TOLKEEMKIET DI LICRVRAIEAZZ L% KLL IZALES, &
BoTWd, DFY, KLI THAINDZ L 2ZE L7~ API Thd,
R INZRA, ILEE % & o < BRY 2 MZERKL. €D, process_timer_interrupt()
ZIEUZT,
A ERY A MK BB T AREIEHE, Tl INIL 2 BE&{T 2] 0SB
(process_timed_instantiation()) &K I N5,

set_simple_interval_timer_handler(): ®KEDXA T THDM, FHETDIMHONEIL, C
OB EIEET 2, £oTC, TVEIYavOYNHTIRPZING C LRILVDEA Y
NYRZ] THD,
fRE I NI, % &2 o Y ERY A MIEEH L, TDE. process_timer_interrupt()
ZIEUZT,
AAXERY A NMIE, BERETREEBAR AV Z (2T MAZTIZLEED), & %
D TE% % F479 % | BIEL (process simple_timer_handler()) 2388 I d, 7 b AKX
TWEMINT WD DL, #iRD ge_timer_data THAMIZI¥—INd Z & %2 H>TD
ZEThd,

process_timer_interrupt(): L&l 2 DOBBDOFEIFTHY ., o, VAT Y arOYnH
TEITINDHIILENY RTTH D,
ZOBTIE, HKER A T ERY AN EED, TTITHERDOEDIZAR> TV ERIZ
DNT, TOREINTVENY KT (DF Y, process_timed_instantiation()/process_
simple_timer_handler()) 2 #1379 %, E17 L &I klic_timer_interrupt_handler()
= BIAMLEEEE % & U T call_at_specified_time (2 & DKL NIV &R A IZE 8T 5,
Z @ klic_timer_interrupt_hander() (&, —fHRHIAMLE & [k, B2 THISD D > 72 )
Z & #FHk L. klic_signal handler() T process_timer_interrupt() £ #7315,

gc timer_data(): mIAKEER A T HRY A MIFEBNEENT VD, TOEHEDAY TF
VAELTD OO, GC hook DHMEZ FHWTEEHEINT NS (80 R—Y, 3 #H
Z).
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BHE

B—1tds

AFETIE, KLIC OB —(LEEDFHHEH K85,

KL1 Ti&#—{kiX passive unification & active unification M 2 DPFLET DA%, WAL I 4 <
BODEELZ INTNWD,

HF AL TV EEDORY ¥ —I3,

o T B LEHANITKHMAHTH S Z EFINHIIT 2 &5 RGEICE, av /89
R () 1Y I 1 VEBBILTULE S,

o HFIZUMHIIL BN & 5 BIGEITIZFETRI—NE2RHET D, 2720, FHOHEMFHY
MARETT ISR EBRLB L HHT 2 &5 2 T < BMASG AR, B Lol TS24
W VI A VRN TV,

Z ZTl&, passive/active L EIT, EfFHTA 77D L UTHEINTODHFIZDNTD AR
mETD,

5.1 Passsive unification

Passive unification I& unify2.c TEZEINTWV D, eq_terms_body(x, y) RDHET. x, y &
B RDHTH Y, WEBR—NEIPEREL TS,

WETIT>TWd Z LI I<EMTH Y, B L, FH—TRVWEBETH OMEDHEIZIEH
WK 2T > T0d, /2, KEARBELZ T2 3—RIZE>TWD,

KL RELDIILATD 2 HTH D,

o HIRIFBER AR <475, &> T, MEERMERFELOEKZITS LHERIFK T LR A D, KK
I hiE, NI THhHB,
e L T data object DA IZIE, passive_unify AV Y NIZKY HIKZITS,
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5.2 Active unification

Active unification I& unify.c, unify2.c IZEHK I N TS, passive unification & T D &,
HIMZEMETH D,

B—fbgrd b TV AOVIZEARIZ, do_unify(), do_unify value() D 2 DTH D, Mi#H DE
L ATE D~ SR BULIZOREENIE > XY LAWVWESIIRTZIND DI U T, #HFIFH
B (x,y EHoGED y) FEKRETH D ZEMMRIEINT WD ZOMENEMTHD Z L
Thd,

F 72, dounify Tl&, EAWIZ 1 LNV TOUNE—bLEET, EEERKDE —LIZDWTIE,
LLVARLVTD, B b2 75 T— Va2 TV Fa—F5 I LICEVEHLTVWD, B—{Lzf7>
BRUZIE, T—R 7Y 7 3NTWEERE BRI ik, il T—ILE2HEALAZY,
consumer /generator object M unify AV v ROEEP{THOND ZENH D, @H D do_unify
TIRER LT, TNHDMBEZITOA, [l 2X%R U2 E 2, TH5 DO FEFEY unify
method DEHZTHOFTICH—LEZTS> TN E2 TV Fa—UTULESIROBALBREFET D
(do_shallow_unify()). *!

ZITIE b0 EEMLRTH D, dounify() IZDWTOHBHZITV., MMORRKIFRICHE L &
WwWZreda,

5.3 B —{kss: do_unify()

Hi—Ab#% do_unify() O 7N TV ALIZDWTHRGHT B,
do_unify() DA VX =7 2 —=RAFLATFD LD IZR>TW 5,

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

X, y ALK THEZETHY ., allocp kb —TEIFEDT RVATHS, Bk, HHX
Nz —TEIMNEDT RV ADPEIND,
DRTT7IV I ALDHZEFTS,

1. FADHE x #FY) >O8BEZ1TD,
o X W_HN—TThH2ZeWbMruX, €5 —FDHEy 2FED, —FENL—ThE>0
MET D, —EHLV—TTHhIEL vy 2EMLLUTKT,

2D &S BIRO B FAET IHAZ, IV 3V v I ATV hDOAY Y REEHIZDONTIE, ZOAYY
NZRE U FR, BRIIGERLTAY Y RAREIh, ERARE—72HET SR EICE ) WIEIEHIZ RS Z
EMHY . TOE BRBUTTWT B 720D TH B, #HlAIE, merger DI— RO L,
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| p [ ] e
- struct hook

5.1 d—)LF z— 20D merge

—y L ZEIL—TTHhIZL
(a) x & y E—TRITNIX, x A generator TH DN E D NHRET S
(is_generator_susp CTH#A$ %), generator Tad X, generator_unify() %
F179 %, vy » generator ThHIUX, D,
(b) x, y AT generator TR IF MUK, HIZ goal/consumer T—ILThH D Z L
HIHT 2D THNIT% merge UK T, ZOX—JIZDOWTIL, suspend LT\
2 I—EEOBICBRAR S, —EIARTIHDND LS IZTRPRINTND
(63 =Y, 5.1 HEIR),
—y BBV —TTRAVGEIZE, BKETHD ZEAHHLZDTx 25> T—
W% BT 5 (resume_goals()).

o x M—HEHN—TTHd IO NIX y BWEMKME, £/-E—/ZBNL—TTHdI N
Do ETFHY x 2BMEKILT D, y 2FHRIDIFE. x & y EVNEFIRUEHTHDY
A2, REF OIV—TMWTETLED Z L %<2,

o x WEMKETH 2 Z LMo G52k v 2 FiEd,
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— yN—EV—TThHNIEX y % x TEEKILLTHKT,

— yWZENLN—TTHDZenbriiE, y M52 T —) & HE (resume_goals(),
generator DIGHHL INTRWY),

— yRERETHD Z e brnid, x LERKT S, F—-TRIFNIE diEE
£F2E58 TN %EY D), TVFa2—F 3 (enqueue_unify goal()), H—1k
2T TV B RIEE ) AR DML F - 72 <fThNB, (it s, #Y)AA
MBI T—N DV Z 7Y 3 v DOERIZITEDNDE N, B—(b#D & S RFETRET A
TIVNEEL TWBRENZIR) &7y a VEBEMTDNEN O TH S, Zhid,
HEVIEMBIAR L2 B (LI 25HE (FIWPIEERIZ) VAT LADV ARY
ANHEVITEL B AREENE N 2D, HDFEE L i U T T h N
EOICTB-DDORETH D,

PLETHAR7Z & 512, active unifier DN TIX S SIZENRAARLIEDSNE TIrbNd, DF Y,
T—)V DR, generator DLE), X HIZEMELRIER LOB (| THD, TNODHIHEZUFT
Do

|

=N

531 d—ILDER: resume_goals()

RS I U TR —(b &2 17, =)V, consumer/generator object @ unify AV v R
% REIY D 2 ODMIEIZL, resume_goals() TIFHND,

FRETREIE ISR L T DALEE DR

Generator OMLHIZHEE L CTX YV EMTH S T—I)V L 2 — R, consumer (25X U TOMLIIZD
WTIE, BSOS % AR TS, X210 & UTEIT & 0HON %X 5.2 & U THE
T3,

ZOMTHNS &2, mFEESGEONEIZ, T—)LL I— R & consumer MEAE L TEIRD Y A
MEEIZRS>TWD, 20O [T—)VOFHR] WHETIE, Z0V A MEEE2ZEY, UTFD &S R0
HZEITD,

o IT—NVERAULAZLIE, TOI-IZEHMTE (DFY, EFAREI—ILALY ZiIZTY
Fa—92)WHEITS
e consumer = FRAUZARSIX, £ consumer D unify AV v Rz LEHT 3,

L BB ELTS,
Z @ consumer (ZX U TO unify AV Y ROFEITORE, F7-HERMEOREE DR BEIZZ
5&5B8GE6MH L, HIZIE =T v OIWLHIE,

1. AJS31Z CONS b, HHHIZ CONS %2 1 2EI6f1F. ASD CAR 2%F® CONS 21
¥—U., Hhflle B—(kd 35,

64



(f—————i:> ﬁ%%fﬁgj—P
| . ] /oo \

L a— S \
S S ‘\\\\ |
797
JT—)La—R
I L@t

— — -

\ |
b A bl a—K
(hook)

5.2 W& KRBT ST — A MG

2. X—=I¥ ATV VEEEANID CDRIZZY 7 LAEBT,

EWVS BN THOND, TD & D BRMEIE, ASH “ARNY—L” THD & DA consumer TJA <
AVWONG 720, MERSKUHBTELZENEELY, TOLH, unify AV Y ROFEHR (EY fH)
kY, ThETOFRBLI—R, FEELVI—RRALEZHEMAL, T ITE2PRkEE %2 ERT
IH LD BB T T D,

resume_goals() DFEHA
resule_goals() DIEFRIZEL T D LS IZR > T3,

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

x ZHW L O— R, £720E. generator FIDHEE (struct generator_susp) % EEEAGHA AT
BV, y IFERNRE B ZETH D, allocp ldb—TENMNEDT RLUATHY, RIUfEE LT,
B Iz —TEIRT R AR I NG,
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o £, x M generator & D WA T D (is_generator_susp). Generator TdH VX, gen-
erator M active_unify ZIFER, TOFRERIEIITHIE, KT, KU RITNIE generate
method % .33,

— makeref(0) VENIX, AEVARTHEIDT, x &y LxH—{bkgddIT—-IELTY
Fa—LOLETKT,
— makecons(0) 2R 5 L NEL T —Th 5,
— TN DEDTHNIX, generator (2 &V ERINAZEMKERDOT, Thiy LH—
£42, ZOLE x VRS IDN>TVWAZHOTY M) & ERITI2HELRH D,
e x 7' goal/consumer TH 5 Z &b,
1 9. =V M)DOEKE y TRAKMLLUTEL (GG — 7LD IR)
2. F—VE1DODDEY>TWVL,
— Consumer TH 3 Z & WD (is_consumer_hook()). active_unify method %
FATU, RBCTUET ZTRER T, BT E, REZE rest_of_stream % £ |
U, O ThHNIEPEREEHOME % (RZ L. rest_of stream 27V 795, ¥
02 51E, HOMEZREL RV,
AEYRRD7ZDIT consumer RG22 enH D0, ZOHEITIX, [BIELT
BEIL LTV HEALOMIIEF YV IV] 5, DFVD. 7V IMEIRELTS
T HEMEEANKE (y) LERALETOI LSO RT-INETVFa-UTHT,
ZHUNDKERTHNIL, method result [TEIN/fEEZFHLMEE LU, FHE
object Z &< iHlmiE 2 HE L., B—{L%1T7 (enqueue_unify_goal()).
— Consumer TRV, T—=LTHDHAEICIE, T—I L I— RO next field DX 7
ERET D,
* Next DX 7 INT THAUE, ZOT—IVEERZREBINTOARNT & 2 &k
T2, ZOHA Next iiIIBRENZ 7 ETRAINTVWSEDT, ZDE
TEEBIEDOELE L F oy 7 LT, — KA T Y F a2 — (enqueue_goal()).
F 2%, BAEFEITHD queue 12 enqueue § % (resume_same_ prio()) % 17
VLT (22T, BUEOERE L) BTV ETY Fa— AR b,
enqueue_goal() 1T, heaplimit 230 220, ROV X a v DT
F v I Ei70, YD EDL, BUEOELEED queune IZET 2566 [HEH
T—IVARY 7| IZEHR XD 728, heaplimit I£0 &Y, IRDV) XU 3
VEDHT, EBROIT—INVARY JIZTYFa—3INd,
EHLHICLTE, TV Fa—%47>728EH8, next field IFlD T—ILAD KA
VADEERI N, FAL 2bit 1K 00, DE Y., VI REF (45,
* Next D& 75 REF OEEIZ1&, §TIZHROBRLETHhIT—IT
HZHDT, BRIZELBR,
ZD&ESI, 120 T—=)iZx UTEEL THALIEDTTHNS DIE, multiple
wait, Wb “OR #5714 5.3 BH8) 2 2 - Th 5.
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mwait (4, _) :— wait(d) | ... % (1)
mwait(_, B) :- wait(B) | ... % (2)
5.3 Multiple wait 29 I — KD

DFE Y., goal record (X TDHFBIRHIK & R > BT Y 720, HEDHERE
RRHZHEINEZTDOTRTIIT Y 7§50, HEIX1ELMI>TIRSRN,
BIZIE, 53T, ZAB HIZKRERETHD L., ZHIE multiple wait (2725,
ZOH%, A BRICEKEINZLOIE, (1) OFiAEIRI N, (2) OEIDFEITIIFEE
TN, BIIBPEMMEINZE UTEGFINTRBZL B, OB IRk E i
IEDH-DIC, TNETHHLZLD BERLE L >TND,

5.3.2  Generator Di#2EN: generator_unify()

Z OB, generator @ active_unify AV v RZEEUERIZHS U T, B—{bDOWHE %
19, F/ild generator THD I EMHEREL. © 5 —FHiE, hook HEKRTHD (DF V.
goal/consumer/generator DWTNNTH D) Z LWL L TWDRHIIFVZI NS,

BBULRRIFLA T TH 2,

static Inline g*

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

q *allocp;
FIEUE. gsx I&. generator_susp BIREEANDKRA > & sy & susprec NDHRA VX % FiFD,

1. £, gsx DD generator 2K U T, sy Z51#& U T active_unify() AV v REZEET 5,
o FERMN0UADEDTHRITNIE, B—(LAUBRIX, HBFAY Y RRTITONZDT, &7
T35 (ZDeE, EYHEIE heap top ZRLTWVD),
o FERM 0 THIIX, HFAYV Y ROFETIFHEEINAZI LIZRDZDT, U FOME %
7%,
2. sy DEZEHFND,
o sy DHE generator THDZ EDHHAL 28 51K, gsx 2518 L, syDEHEDOATI =
27 MZ active_unify() Z&EE) T 5,
— EYMEMN 0 A THIIEX, % heap top EFEIRLUIK T,
— RO 0 THNIX, sy fllE unify BWEBUZZ L 2RTDOT, HARRITI gsx,
sy 12 generate method 2 #17 L. H—1td%, §40b5, gsx lD object IZ
generate XV Y REFT79 5, TORRE, B MEMN
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x makeref(0) THNIEX, AEVARTHoEILE2EKRT D, £oT, sy DI
® generator (2 L TEH generate = HITT D, TORER,
- makeref(0) 238 ENUE, BRIZHEHR (217D /20, enqueue_unify_goal()
&Y, Bfbd—ETVFa—95,
- makecons(0) T, HEKT,
EFRPATHNIE, sy FZOMICEFG L2 %2RT, sy DTV MY & &E
TZOMTEMLL, dounify() I2& V) gsx L HER—LEAAD,
* makecons(0) THIIX, BEKT,
« LA THNIX, gsx X T DMEIZESH LI L2/ RTDT, gsx DLV K
ZTOMIZEMKILL, sy &FE do_unify() IZ& Y $—4B%??50
e sy D4id generator TIEZRW (consumer/goal TH D) Z & AVHIH U 725A121%, gsx
I U T, generate OMELZ17v, RUEIZIE U T, enqueue_unify % % 7‘% R AR
INrfae sy bOFE—AL2IT5 2V T D,

533 HBE—{I—JLDIVF 1—: enqueue_unify goal()

enqueue_unify_goal() &, ATV AR, BH—(LWUIEDOR N0 72 EOMEIZ LY, —RIZ
W b % bl U, BICHEEITY 2Oy Fa—325/200 APITHY, v27BE U TEHX
NTW3,

N, #RE., I—- Vb a—R%z 128D M. runtime/uterms.kll TEZEINTWVD
unify_terms_dcode:unify_goal ZitGie UTHEL, TVFa2a—-F5X20THD, bBRAIC
unify_goal ® I — RIZBAF,

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

534 HBHMAIT—ILDI Y F 1—: enqueue unify terms()

ZAE, HEEARFE OB (%2175 T— % KL1L LNV TEELAZLDEZYFa1—F25DH
Thd,

TVFa—3XNd T—IVDOBEE runtime/uterms. kil TEZE I VTV % unify_terms_dcode:unify
THY., UFDELSIBEDTH D,

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 ®—#BT inline BFH I N T WD PME 2 HRLBFETH S, inline HBIE, A
data object THd & XD % 47> T3, Data object IZFF functor L UTH A 2728, Z
DEDBIHNRZETHD,
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6=

VIRV - ATk

6.1 YxxRYwy -FTT U NOEE

VzxVwr - ATV P UTHEEINZT—RIK Bk % GC R L% RFHETOD
HOHBOWBOMA A E2GRUZAY Y REEDZAY Y REK, KOT—REEN OGRS, ZD A
VY REWA TV NDI T AEHIZY22EDTHD,

A—HEFEAVY RRIZEDDINERAYY R ATV NEFRDZODN—F >, T — RO
MElRaY %2, YoxVw o - A7V MEZBRICERLUZY 7 0PB%EFEHAL DD, C SiET
R TEIET, VRV WY - ATV MNEEHRT D, VWY - ATV NDT—4
FEIIE KL1 OflARAT — 2B C TERWMEART — X BNOREKRT 2 ZEWARETH Y, Fkx
BTF—=RE2IZRXVVT - ATV MIFiE2 2Nk s,

VIRV W T - ATV MNOEHIZY o T, KLIC Y AT LADEFREI—2IVIZET 55
ERAFILEL RS, Y x) v o - ATV MEERKIZIE, ETRKI—2VE—TF2 A
NDEPBEFIBR VKD ICEFHNRINT WS, KLIC OFfARAAT —X DT — &) KLIC ¥ AT
LDETRH =N E>TREINDZDIZH L, Yo rVw T - ATV NI T — R I1T%
UTlE, EITREA—RNVBZDAY Y REEZ SR CHEY) 2 Z2 IFO729, TR — 2V,
VIV T - ATV FDAY Y ROFGXT — X HEBORESIZ DOV TIFRIE 2 BN TH
59, INSDMITDONT—FIEMAY HHEIZ KLIC 2H5RT 2 Z LA TE S,

VD7 - ATV MEIZDEDIZEBOTBICKILEHBHER DY . F/2, WHETD
X Fal ik DM CTEITREN — RN N OMIL L TNDDT, SiEY AT LADEWEENE 2 KB T 5
EDIZHEH>TVD,

LEBEA, HET—EVBVIRIVY - ATV MREIPOUEIREED, £/ TOYVIRIY Y - ATV
I MM, BT 3FHONDEDHEDOY = x Vv T - ATV vhOHES KD,
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6.1.1 YzxrUwy ATy NDIELE

VIV - ATV MIETRI =S A 5E6, (DR< L top level (IZDWWT),
UFDEDITHEHTED,

o HIKfbIhTWBT—4
o HNPETNIX, [TONDFENBNROLNTVWEIE (T—IV%E 7w 7 LTV EEITHE)
o EMMER L, %KD D FIENED LN TV D

DHEDOEZIIIRUT, UAFOMENE A TY =7 NORJPHEINT D,

Data object EARLINTVE T —X LFERDIFNEITOINE ATV b THD,
Consumer object fHA D S5 NAUX TG U TEETONEZ A TV I N THD,
o HFXIAAZRITO I LITLY, BRIIMUHEITTHOND,
o FAHT I LIZLoTIRITENIIZfTbIAR, MERERELH L EMOEEE2 TS
2R
Generator object 5 £ T KL1 MHERIZIE (AR L FFERMICIT ) Bdroz7 — X8,
o HIRAAZITHZILIZLY, BIIHLENTTHNS (Consumer object & i),
o FiAHTILIZEST, MNMEZIRD S DDUHENTHOND,
DF Y. generator | cosumer ZAE UL R OEDTH D,

AV RROWR, i (DF D, @% O KL1 0) F—2 &L OfRIE, Znd 3FEETE~
25,
6.1.2 Data object

Data object {2 DWW TIXTFE/NEE A %2 FEHET S 2DICHNONT WS float 7 7 ADA TV«
7 hHle UTHIT S (runtime/gfloat.c)

Data object (ZBI U Tl include/klic/gdobject.h, include/klic/gd-macro.h FIZER I N~ T
H&HWTHERET 2,

F—4EE:  Float B, FHEARMIZ,

struct {
struct data_object_method_table *method_table;

double value;

};

EWSHTHD, TNEEHTDHDIT,
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B—1k:

F=F:

GC:

GD_OBJ_TYPE {
struct data_object_method_table *method_table;

double value;

};

LT B, Kx. AVY RRERA VA, BFEUNGIOME, THD,

BFTAYY ROFAZ T D, T—ZA TV 7 hDAY Y Rix “GDDEF.” THBI NS
XIZBIZEDIThIATWS,

KL1 TT— &I U T D B —(b#fEIE. WANZREDE LT, UTFD 22055,
GUNIFY XVw R: Bl TdH 2D data object & H D passive unification % ikAd,

AV REFORERE UTIE, . R mlio 3ETH D, THTNDIRREIIN

I BE2E AV Y RORYfEE LTS,

Float B Tl&, £9, AV Y RTF—TIVHTZEUNE D NHIKL., TDHK, value #

DEEBLTNS,

UNIFY XV v R: Bl THBMD object & H4D active unification ZikAd, AV W

REFTOFERE UTIX, Y, il 2 ETH D, K4 51 GD_GUNIFY _FAIL

IZ& V. abort 95,

FELFREA— 2N D7) ¥ MV—F > H Data object = FR U ZGEITFUZI NS, RO
AV REMES,
PRINT XV RK: g%, UNIX ® FILE #&EADKRA V&, ATV 7 vDTY v

NOBIXMEERITMETH D, TOD FILE EERANDFEAL >V ZHRT UNIX DA K

) —AIZHDDHFHNRZRT,

PRINT AV v RiZ GD_RETURN_FROM_PRINT (ZT return 9 5 X E»RH 5,
GCHIZEZITWE ATV N (HHEEAD) IE—DL %2R LAY Y RTH D,
EIARH—F VD GCIV—F VidT—2BHHIZT 22 )Y 7 - ATV hEFER U
EEIZMHING, ZOAYY RBHD 7D, &7 &FBOESR (FIZX float D value
) 2Fo 72 ATV FTELZLDUTERT DI ENTES, @FEIX HAESGEZ 21—
T3, WEBIZ KL1 OHZFOHBERLIFHRNICIE -IE2H0ENDH D,

8. KLIC @ GC IFEEETIE AL, BEIEEDIHTT - DI %175, oTWwb
W3 “scan” 13709, VxxV W - ATV MNHTHRFL TV X TDBRNT—X
E LRSS 22N TES,

AV BT, A= —7D—TERNADRA V& 258Uk>, AADY A XL
feoT, A=t — 7 RICHEBEHEL (b —TENRE2ED D), TOHSETIAD
=923, AVY RORDEIFIE—EO —TEHINEADRA V2 %KY,

gfloat Tl&. value #87% 8byte align SN TV HENH DHEN L\ /20, align Z2E5E 3

*2 il OB SRR IR OZ AN DB
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b —TEEDT NS,

VIRV v Y - XYY R SETOAVY NE, ERWITIZEGTRE —2VNSEZETFUH I N,
FEFRA—2NDPTOREMAHZBFRY LT ZOICERBINZAY Y RThHo 2, TH
DA TV MEFEEINTHD ZERUBHATH D,

INHEDAYY ROMIZ, Z—FRHBEIZERL, YRV YT - ATV LT N ELEOR
RCERIZEBIET S 720D A 2 AV Y RWELT IS, HlZIE, float TiE, SRR
WATABIT R, float ZFETIRKIBIDHED B, ZOLIR, ATV T MIUKFET
5E2BAVYREVIR) YT - AV REIES,
Ve pr)w 7 - AV RIZ@EA—RHERTAHABHY, 22 (1 2OV VYT - AT
VI KNI ITANY) 2 D) DAY Y REUTEEING, Yz r )V T - AV Y REESR
RHZIE, TDAYV Y REEOHD 1 AV RZIEET S AV Y Rl 7258 LTIESRZ &
T, EfFUEZWAYY RERET D,
body generic XV v K: RFAHOIzx YW T - AVYY RThHD, 5l18E. AV KRG
BFBEOYV2RY YT - AV R T LT —TEHNRADRA V2 THD,
Body generic AV Ri&, BATFD 2L VR IND,
o BRAZMNIUZZMIEEFR U AY Y R, float TlE. print_1 & int_1 2VEHZI N
TWbd,
o LEEEDMA BMHEIZ dispatch §25 720D AV Y R, DD, aV/NA )
D= RPSIEIDRAY Y RAPEZEMIZIEDZ I, dispatch 2170, BETHN
W ERMERLELIC RS L S IZR > TWd,
i # 12 GDDEF_METHOD(AY v K& TV T +4) L LULTEHEIND, BHIZ.
GDDEF_GENERIC (2 &V E&HIN D, float DHE ZFNT U THRAR LI Z DUF
Tl 9 %,
1. GDSWITCH.ON_.METHOD %% ¥ 27 1T, method #4/7 YV 7«12 &Y dis-
patch 13, fERIOME (GDDEF METHOD (2 & V) &% X 112 AL (2RS4
IZl%. 20 SWITCH 0T GD_METHOD_CASE(method 4 /7 V 5 1) £ LT
E#EELTEL,
2. BEYIZDOWT default: T%UF,. 7Y 7+ CTSWITCH ¢ 5726, GD_SWITCH_ON_ARITY
ZHWD,
ZTORER, case (T VT 1M 1), case 207 VT4 2) OB ETHKX
GD_SWITCH_ON_METHOD (Z & ¥ f§% dispatch L TW\W&, TORERITONE
WHE % GD_METHOD_CASE DIRECT Tidikd %, #liZ GDDEF_METHOD
WAV ERETIC, EERT S (RIERUBEDOLEITITZED & S AR ANEY T
H55) BEIIZZ DRBERTH B,
guard generic XY v K: H—RHDOY RV YT - AVY RTHD, ZOHEE, AT %
¥ body L IZIEFABETH 2.
o fiHl %2 DIHEE D/~ HIZIE GDDEF_GMETHOD ¥ 27 0% fH3 %,

1|
o
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e Dispatch @ 7z ® 2% GDDEF.GGENERIC Y27 0% flH$ 5, T D1,
GD_SWITCH_.ON_GMETHOD, GD_.GMETHOD_CASE 2R ¥ L Eifd 5,
FIBUE, AV Y RERTFB IV 232w T - AV Y REMTHD, DAYV Y RiZH—
RI—=IZHS T D, AV Y REETUARGERIEED/ R/ bW O IR D08,
THIFRVEIZE DRI TS (GENERIC_.SUCCEEDED Y. GENERIC_FAILED:
KL TS R ORI & 78 2 722N DSI), FElll& include/klic/generic.h D
guard_generic Y7 0% SO &,
new Jb—F>: AVw RiE BRIk —7 REIZERINAZY XV YT - ATV vDAY Y R
RIZBRINZEDTHD, AVY RRITE, YRV w Y - ATV NeERT 2720
DAY REEDT, new V—F & UT, AV RRLFHNZ, £V xV v T - AT
VrJ MINUTERINDS, RS, EROKRHZIFA 7Y 27 MIFEET, R A
VY REANDKRA VEAEFELBENZDOTH D,
new V—FiE, YRV w7 - AV REFEBIZ, VA IVINEFGRL—F U056
IFENEDN—F > ThHd, £/, new V—F VIR L TT—X2ET L EAHETD
%, Zh%E new V—F VIBEIERZ LIZT 5,
ZON—F VIE5EE LT, new Vb—F VEIEETDY A XB L0k — TEINS JADRA ~
2EWD, =7 EIZHEEZIYD, TV RIVVY - ATV Nk T S, Bk
b — TRV —F VDR Y EE UTET,

6.1.3 Consumer object

Consumer object IZDWTIX, ¥—Y ¥ %2fl& UTHIT D (runtime/gmerge.c)
Consumer # 7Y = 7 %5k § 2B ER Y 7 OB include/klic/gc_macro.h (ZFLik I T
Wb, F72. X7 OOAFRE—HINIZIZ GC., £7/213 GCDEF_THBI T\ 5,

B —{t: consumer object I FY, FT—HXHEBEE T, LS T —EANELNTEZ0H X
HY, EoT, BRIUICIEFETZHBLELDS & LARWDT, consumer object (ZxF L Tl
passive unification IR TH S, &> T, active unify IZX)d 2D UNIFY AV Y RU
MFAEL LW,
consumer object IXZHIZ 7w 7 U T—IVAITH 2 ko 7w Z#H0 Iz A>T
Wb, BED KLLIEE 7Y 7 XNEZEBD active unify B2, #H%E 722 >Tno iz FEiT
RE 77— 2 VDY consumer object & ROIF7Z5EIZ, TOAYV Y REFUHT,

S LT, BN ROMDT—4%, T LT —TENEADRS V2 E2MD, IR
&, merger D AJJA MV — AT vector % H—{LF DIFOUMIEMNSNnD L DI, TDA
VY ROWHIZEENR)EHREDIZRD, AV RETOREEL UTIE, B, Fln,
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GCERD 3FHTH D, TNTHORBIIKIST DS & KIRELH %8 L TKT, active
unification (21 goal D TV Fa—%f7ORY, =T 2HETIHENHDIDT, AV
REIEE LT, b —=TERNEADRA V2 2RD, AV Y RORVEE LT, AV Y RFELF
BOH 7= — TES R A VR BT,
GCDEF_UNIFY() i &V EHIND, ZITHHINTVD ERY 7 OFOMREITD.,
GC_SWITCH_.ON_TERM: b RIADALIZ & V) dispatch § 5, 5L T NIVAHR,
GC_TRY_TOALLOC: #HEINEZHDT—RE2b—TI128) D135, EfIZERLUEZS
B 55X, F 2T gerequest 12T,
GC_UNIFY: 2 DOD5|¥DIEHEZTDHTH—{LT D,
GC_KL1I.UNIFY: 2 D08 8OEAH—{d2IT-IN%2TYyFa—F5, AEUNREL
TR LIZRAT %,
GCSELF: #A7YxzZ b EHE
GC_RETURN_WITH_HOOK: HE7v 7 INLNIIHZIET,
Bz ETFREI—32IVD ) Y ML—F M consumer object % FHIF 5, IRDAYV Y REMEZR,
prmt XY v K:  data object D print AV Y RE[FETH 2,
GC: WZEA L TOMEIX data object D& FIBRTd 5., Hook B D MLILIL kernel 23X % 72
LON §ﬁ7/10b BLU, HOMZRLUTHWE0DIE-LEIF2ITAIEL N,
new Lb—F . new —F VIZELTEH. data object E[FFRTH B,

6.1.4 Generator object
Generator (ZDWTIE, ELEFEAESR (runtime/random.c) ZHl& UTEART 2,

B—{k. H—(KIZDWTIE, generator I active unification FHDE D UNFZ 720, UL ZRD
5. MFD2DODAYVY REERTDIZIEDXWEETHY, FEDY 7 AL DHE—(LIZDN
T, WAV ZITS ZENTEDEDIZB->TWND,

UNIFY XVw R: BEAbDORRERDZ ATV MPEINS, HRA TV o MERNIZ
SUTHEAZEFT LY, HROA TV MU TOEEEIT 52T ENT
X5, £z, NBIE] ZRTZEVARETH Y., BIEDIFIZIZIRD generate A Y R
EO7Z3INd,

EIE] NEDNE RVMEN O THEINEI NI LD, 0 DGEIL HEIE] THD,
Yoogaisik, fribne —7EMS%ERT,

GENERATE: X¥i@Y). generater A 7Y 7 h2MMDOT—&RIZ (£ XE5/-H0D
ATV N, ATV MHBBEMAN T ONT VWD EMDEPBEN T =N Rdd L X
X, active_unify WL U 7z & TR IV ZI NG,

*3 it DA kbR IR
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ROMEIE 3@ THD,
makeref(0): ATV RREDOHANI LV Az Uz, B, generate AV v KA
PO X ND Z e IR I N5,
makecons(0): WL I —,
EREUA: BRI AZEHERT,
ALERERR DT TR, FRICH—LOMFIT L DB OEH R IR 720, UNIFY
W U TR ICRZ IR L, GENERATE (25 U CTIdfL#E % CAR (IZ£ 5, CDR IZA s
(DEYVHSEY) Z2FDH L hook % Atv7/z CONS %3KT,
ENF:  PRINT XY RIZINE T &Rk
GC: GCIZDOWTIERINE T LFIRK
NEW JL—Fv: new V—FVIZBILTIE, ZHETLRAKTH D,
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BTE
GC

KL1 iZEB A€V EIE 2L LA E#Th Y. KLIC Ik GC %4z 5. KLIC ® GC D7
T XARKEPIIRU T O LS BEEHSH S FALIRINETIBICERTE 22 TH ),

e “stop and Copy” GC, &> T, ve—7F2HZH D,
HIBLETHY, HHEEOD scan I$F7HDBRV, ZhiE, Yox) v o A7V

o IV —DJHIL,
7%@$9~\GC#@%T%&w$5E?~&(%%K@&ﬁﬁ@w&iﬁ?~&)uo

WT, RAABIZGCHT 2L ALES - Z L AWVWEDIZTEH-ODEETH 5,
o b —T DY A XIFHAZETHY . GCEIZ free BFEEHLT B LD —TDY 1 X% ik

EESR
GC OIELZ, runtime/gc.c IZELR I N TV D,

7.1 EXMALAZGCoO7ITY X A

AW, —Mi7% KLIC @ GC i, BARD & 527D (copy_one_term(runtime/gc.c)).

. A E=—HROHEHOTY RV A% GC A& v Z7IZHEL (push_gestack()) (X 7.1(1)).

copy_one_term TlZ 1 DDEHU M E R WA, —BRIIZIMEREMOIEEZFEA TRV,

2. GC A& Z RO T R L ADRTEIZH U T,
o ~HII—TREBLH (= MPREHLE) THNIX, HHEBICRERLBEERL.
[HEEIE > 5 T DA R A V&’EEE% (M REBLHTHD, LS I LX TOD
GCILV—hMEEGBE—TIFIETIHEIIROND),
o XERLIX t‘)d@iﬁ’%ﬁvﬂbﬁkjk-—b (¥ 7.1(2). TOT—4aN
- 7 hIVIRLIEENTKRT
— [HEHEZE TR VA2 THIE, gD I —k2iEd LS
REFINZ, TOHEE T — 2% GC AX Y 712D (X ge-stat(3)). MEiETH

UL, FEAREIIIHEE D NERBRICHRE LA X v 7 1IZRD,

ZIHAES O O ¥ —xf
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stack

old new

) @) M

7.1 KLIC ® GC DOEAHM

3.2V % VT U, GC ARY IHEIZED ETHIT D,

7.2 GC OXRMESE

KLIC Tl&x, e —=7HDOT—4&, b —THDT— & (FIZEHREER) B FET 20, GC DXF4
ERBDIF—THNDT—ETHbD, &>T, —MMIZIE Tk —FHEE] T3 B2VwT—&ide—
T, b= TINAFET D 2828, I —DOREITIE B SR,

7.3 Copy ShihH &I HhDHE

KLIC TIIHGERDONIEZ BRI R A V22 LTS 720, MEhReEEPIE—-3IhTnd
DO, HEEERDO =N IE—=INTNWDDO" %W 5 HEIFEHT UE BIHTIERNY,
HHELTIY—27DRNWED, J¥—3INENEINEHETIHERD D,

e ATOMIC F—& D& IZIE THEKIZH D ATOMIC T — R FIE—INTVARWV] 2\
S HAETHIWT T 2,

o BN D REF & IHFKZELUTVWDRY ZORITIZIE—INTVWRNT—EADHD| L
WD I T R,

e CONS D54, Z® CDR #45 CONS & 7 THiH% % 5 L T\ 24121k, CAR/CDR
HICHEKIC I —EATHD LTS, CONSDIAE—(E, CONS X7 &Ho7-tIL L 2
7 — R INVEAKRZITS 728, CONS 2T DRIV & 27— REIUPID KD IZHIHERIZE
MWD LIFBRND TR R — 27 L UTHATE %,

e FUNCTOR D&, 1 77— REMX 512 FUNCTOR # 7 Th X, Z ik g
DIAE—=HTHBILEEDLT, FUNCTOR & ZD%ix, ATOM TH 2 (EH OB
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FUNCTOR) T#H % ». REF T2 (data object) MAMIZME H Y 2R\ 720D, RFkA
Y= UTHHTES,
o IT—)LL I—RDBZHITIE,

— IVFA—FAOT=INLI—RDOEGEIZIF, T—INVAZY 72— 2I12&Y
fibh, T—NVAZy ZRALTI—)ILa—RE2LEHTLZZLIFRVWZD, EFEIE—
FERINEN (FEFETRTHRE LT, 2V REF THNETTIZZVFa—3h
TW5NDT, JE=LAR (66 X—Y, 2 HHMH)),

— thifr T—)LiX, TI¥—DHEIZ, next field IZTE—HADKRS VR 2 AND, X 5IT,
pred 2 0 # ANvd, Lo T, FWrIT—IL T, pred #BiZ 0 BWA>TWEEDIFIE—
HATHD, LI, TABPASTELY, 2D, next field 2 REF TH S EDIET
TIZ schedule SNZEDTHDDT, HliI—)L& L TiE copy §2HBEMNERN (goal
queue & I¥—925 L TITIE—WRIZRD),

e Consumer, generator object Tlk, JGEAD field WFFIBADHRA VX IZB>THNIEE D
MAE—ETH2 (AE—INDFNEIOD field lE AV Y REEZFELTEY, Zhide—70
HTHD),

7.4 GCDZ>HF

GCOZEonFk, VEZYavoynBEIZT, #YIAARENTHON, HIZ heap MENT S
B EMHIHT S Z 212X D (runtime/intrpt.c, klic_interrupt(), (56 X—, # 3 HH)),

75 GCOI=HoDF—41EE

GC D7ZBDITAMCHWS NG T — 2 MiEIX (2 Hd D b — T ERITIE)gestack TH D, ZHh
X GCRPOT—REZ2ELAZAY I THD, 2FD, COLVRNVDODAZY Z7EHWSZ L, H
BCHELAEARY Z72HAVT GC OFHBFLEZT>TW\W5,

76 GCO7)OY XA

GCOTNIT) AL%, EBOYV—AI1—RE2ZBLUOOHHT S, GC LED top level I
runtime/gc.c @ klic_gc TH B,
7.6.1 Kklic_gc

Z D Klic_ge() HTIE, heap HLERZR E 2 &L, GCIZDODWTORKEZIT>TWVW5,

1. make_heap_ larger 2EE 5 WRET 5 (WA I34%).
e make_heap_largder 23 TH AL,
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(a) heapsize %5129 % 728, heapsize, bytesize 22 & D KIBEH A EFH T 5, (ZD
., maxheapsize WA THNIXZDMELZ L TWVWD Z LITHER).
(b) new_old_space_top (Z bytesize 7D A E Y Z LT 5,
— AT DHEMRTE 24 61X, oldspace_top % free L. old_space_top,
old_space_size & EH 9 5,
— AEVDERTET, heap HLERARER Z L AE@MHITH D (lastge_dangerous
MH) 54121 fatal error &9 5,
Z D lastge_dangerous &, heap LR ARERG A, TOE EHifrdd L. &
BRIV — T %8 23 REVED D B 728, R heap ILIRDAREIC R > 2 E D
PRS2 72DIZFRITENT VS,
e make_heap larger 2% T D, heap HLERABER Z L WA TH 5 (lastge_dangerous
AE, FEMER) BE5 I fatal error & T3,

2. (EE D MWELT fatal error 274 5 & 2 o /= % &)flip_space() I T, xxx_space_top,
xxx_space_size % old/new {Z D\ T swap § 2,

3. copied_susp % 0 (ZHHMLT D, ZAud TRAHMBOMKE] OZOIZHAWS, GCIZXY FE
RIN Ml T— O % EERT 5,

4. collect_garbage ZIFU7Z 9, ZORBIBEETHOIT—NVALZY 7 (gp). BLU. D
BREDI—IVAZY 7, X5IZGC 7Y 73N Mor—4iEiE%s GCO—h& LTI
¥—%179,

5. A¥—% UZZfEH, 22 I 4 IZ R e — 71 X (this_more_space) % &L TA
R UZ S A6 (heapsize H1. maxaxtiveratio THHE IND LKL LE DD Y S MR
U, HZIZ)E U T make_heap_larger % ON 129 %,

6. I¥—% U/2fER, NELIIBERe —T YA XL HEHEENDRN] LD Zehbn
X, lastge_dangerous Z ON 2L, £ 5 —F GC 2175,

7.6.2 collect_garbage()
EPRIZ copy 24T D .

1. GC 2172 O EMI THIIX, gestack DFERZE) DI 5,

2. allocp, ntop, heaptop % news_space_top £ 3 %, otop % old_space_top &9 %, osize %,
old_space_size &£ ¢ 3,

3. gc hook table [ZEEHINT WS ZET T, ZOT—7MITiE, WEOIZ, I—
VL a—=RESMZ, GCIV— b & &d &5 RBEEHEE register_gc_hook()(runtime/alloc.c)
BRAEAZMBIZEY FTOEBRINT VS, BFED KLIC TIEMATD & 5 24O S & UL
HPNERRINT VD,
gc_asyncio_stream:  FEFEHA I/O 2175 file descriptor IZHIZH D, I/0 AV —LD%H
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B,
gc timer data: &+ ¥ stream 1/O D72 DEKD K ‘REFERtimer,
gc.signal_stream: &V AR S DED B (53 X—Y, H 4.1.1 B2R),
gc_exp_table: BHFRICEFRINT VD 7 — X B (AUHELE),
gcdecode stack: A Y ¥—YF I — RefD T —XEE (WM FFL),
4. ERERIZ goal queue & ¥ —7 2 (copy_one_queue()) (81 R—, £ 7.7 &HMH),

7.7 copy_one_queue()
goal queue # 1 DI —79 3%,

1. Aa¥—92I2lE, T—=IDORELY a¥—F53, Tk, AFD LD BHHIZK D,
o —MIZ 1 ODEKERLETD [FHFEAAIT )V & THRAML I PHd L T,
FLAH U T —IVINICHIFER E BEBDEIND Z L BFETMR EERITH D (FHEYD D
BEBR DS TRW),
e — /. GCIZ&LVIT— L I—R2IE—FHEITIE. KIZIE—21T o L HITHKR
EBLBENVIIHRAINDG, Lo T, GALLI—NVEZEIIIE-LTE I,
o — . BHEDFIRTIX, IFAHLIT—IV] IF [FFAAT—IV] LY ERITETIN
5 (=AY 7 DHBFINET D).,
FoT, T NVALYIDIEIZA =275 KD E/ENS A=%D iDvERTH 5,
2. I=)V% 123 —¢3% (¥ 21 copy-one_goal()).
(a) TVT4 &Y I a—RYA XEFY, FrkicT— L 31— REHERT D,
(b) next, pred filed % A¥—9 3%, [HMHED T —)L D next FRIZIX I E—IE, pred FITik
0 2{RAd %,
(¢) BIBDKRREEY GC AXY JIZREG 720D %175 (¥ 2 1 reserve_copy()). HEH
IR R E B, ATOMIC, I Y —§FASRTHIT TSI [HEIRO NE %
I —, [HEEICHEEANOZRE F S BN RA V&2 28y 7 IR,
3. GC A& v 7 % top M HIHIZHFHIZA Y —9 % (copy_terms()).

7.8 copy_terms()
GC A% 7 OWEETY—F 3, GC DL,

1. GC ARy 7 vy 7Y 2T (addr). 20 addr IZ5HEINZ 5N, HIZ [EHEIR
TRETRVA] 2L TS B deref L72E D% obj £ 95,
2. obj D& Z 12 LTS %,
e ATOMIC D& 1ZIE, addr DT ob) #FEE, 11\,
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e REF D& 11X, obj D4t% deref U, value IZANS, value DX ZIZxa L, BAF
DIELZFT S,

— REF 04
¥ —EH)—TThHhY, D, addr BWHFHEBIZHNIE, addr HE %2 —EFEIL— T
L. LIz 5%,

« —HIL—TTHY, D2, addr WHHHIZZTIUE, FIc—FEL—T2 %
U, TNAD REF % addr IZAN, 11265,
x ZHI— T ThNIE, Z DL generator H* hook HEARTHZDTIE —

95,
. Generator THAUX, FHHEKIZ 1 7—KbY DI, addr IZESZH, 20D
7—Rik, ZENV—TDTY NVIZAR %, object DEFHEFNR, T

ATHRITNE, T2V ZDEFIE—F 2% (Generator HHF D I ¥ —iF,
GC method %O 2T, K% ¥ —RICEEINZD, JI¥—HFRLIL
suspend f&i&E £ TEMEKL L. generator DI —EDT RV A% 21K —F 35,
- W =)V F 72 1F consumer TH DR HIFE, AE LR > 72 goal(§ TIZ
scheduling X7z T—)V) %kl DD, A—75,
x —/ZHEII—TTHRL, D, value BIHEKZ L T2 51F, obj % value
U, 2.~ (D&EY, dereference loop % %9 ),
* value DIHSEIKRLAL (D E V. FHEEK or € —74) THNIIE, ZDkiFaE—
BETHEZLWDON>72DT, addr DI value ZH I T A1 A\,

— CONS 012, value Wi CTHNIEX, ZHIL CONS2 V— R E9Tica
E—XNTWBd I 2E®RT D (78 X—Y, 73 ESBM) OT, THE addr D
FIZEE L, FEETRIINL, obj il value # A —L, —I)IL—F L)L ED
CONS DIH 2 1T,

— ATOMIC THHIX, addr DIEIZ ATOM fEZEX 11

— FUNCTOR T®» L, obj il value 2 2¥—L, —)b—7 L)L Ed FUNCTOR
DF (83 R—V, 52 BB X,

e 0bj 78 CONS THd Z EAVHAT VX, THAHEEZHEL TV, [HEEEZ L

TWL0HWrd 5, %ﬁ’ﬁﬁﬁf“éfbﬂ F. TNECONS2 7—REEFTIZaE—INTW

2L EEKRTD (T8 R—=Y, HET73HSM) OT, TNHE addr ORICEHES 2L, [HH
wThhiX., CDR %E%&Hﬂj—

X, £hik, CDR 0)8"3“5‘66_ CONS @4$75‘3 E—XNTWEILa2EKRTDID
T, addr D42 CDR # 2¥—9 5%,
— EEMATHNIE, £7Z2FZD CONS IFTE—INTWVARW,
(a) FHEe —7 L2 27— RN 2HHET 5,
(b) CAR ¥4 % a¥—9 2 /2012, reserve_copy {2 &V A& w 7 IZfEL,
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(c) HLW27—REIANCONSKSVE%E, HEHEOIE—7TD 27— K&
® CDR #4r. B &, addr D% GEEFHBIMG S N2V THERIZH D) 1<
av¥—93,

(d) CDR #i4r»% ATOMIC THHIIX, TDFEFEFIALE—L, 21TV v v TF 5,
ATOMIC TARFNIE, HLW 27— KRE)LD CDR#ELHDT R A% addr
IZ, obj IZCDR #3IK—L, AZYZIIETIC21YY T3,
D%V, 20 CDR UM, RKEFRLHEOREIE LTS,

e Obj A FUNCTOR # 7 TH 2 Z e Wbhr L, ThMNHMEEZIETHE D DIRET
%, [HEHETZ TN addr DEICIE—LTZDFEFEKR T, HERTHNIX, HFH—
T RuEmARL, TORTEHFHND,

— HFH 77 VI RPN REF THWE, ZNET—EAA TV "N ThHhd I L2B®RT
DT, GC method Z2IFUE L., TNADKRA &% FUNCTOR & 7/ &Ta
¥—94%, [HEEODOWE—7 7 > 7 ZHE FHEHED object ~D FUNCTOR ff & K
A& EL, addr DEICEZ D,

- =77 Y27 ZMNREF T&<, FUNCTOR T%& & 13X, Zhik FUNCTOR
THdIEWDONEDT, HFHEBIZT7 7V 7 XADOHEEEHRL, B—T7 7004
ANDEA &% FUNCTOR & 7 & T addr D4, [HEEEOA TV =27 FOF—
T7VIRMBIZEZIZD, ILIZETOEFZEIZIODWVWTOIE—%2AX Y JIZED
(reserve_copy()).

— BT 7R T 7R THNIE, ZhEa¥—3I N/ FUNCTOR 72134
TV NTHBDT, TOHE—T 7 V7 ADONE% addr DEIZEL,

UEDMEDHE, 112V Y T3,
3. AR NI RNE, WMEIZK T T 5,
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B8E

ML —1

N —HiE, 7077 L088ERNE 2—FIIRRTEILIZE->T, T8 —%D
MEUZEFEIUEEZ L TVWENE D2 2—HIIHENINI T LI THEHDZERTEZD
D, BEEREBETNY T - V—=)Thb,

8.1 MEEEMIE
KLIC @ b L —HI&, BIRELA T ORREZ KD,

o TUTTLADATY TET

o NU—ARESTT T LEHD ML — A% UFEST
o HHTZRFEIZNAZZETOD ML —ABRUET
o T, {IBET 5 EEHERE

fReRED — 52 &K 8.1 ITRY,

8.2 IEMEBEEDHE
KLIC Tl BN FOBEORDELIZED ) XY 3 V& DD,

L T= VT = bT—)% 1 D> TL %, (T— VRO LERE)

2. T—EIHDOMEE, KLLHiOH— REOBANZ LR >TF oy 7L, Fov ZITHEEL
7% 1 DEATEDRT A HEFITL, ERINAY TI—)VE TN T—IIZAND,
OEZVEY:: 1)

3. 2 TR I T—=IVOFBNEREICR>TEY, Fov 7 BNERHITERVE, I—
WEYARY Y a3y T— I ANDG, (FARY Y 3 VEE)

4. 2 THOHINAZ T—=IVWERUZGE, 7077 020 UL 70 ZAZHIEPE X
%, BRI O KLIC Tl&, 70275 503727 U shell IS, (ZLMUHRMF)
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N —H Tk, SEEE2E=2—F28W0% K—bN] LR, T—IVIEOZUEE VEY
¥oa VR PEERE, RBUREICOWTOR— MEzehEN, TCALL A— K], TREDU F—
N1, TSUSP ;R— K], TFAIL K— | &IEEN D,

8.1, KL1 OFEFTETINEZER—MDOXN%ERT,

failig e
(FAILR—R)
H AR R
(SUSPFE—) H:-G1,,,Gn | B1,,, Bn.
T—ILIRU7E LR )& aviRiE
(CALLIE—H) (REDUE—R)

JSEEyN Y g @ @
&

YRRV RI—ILT = J—L7=

8.1 KL1 ®FEFETINELFR—h

RNV —=RZAFE—=RTaAVRAININEZTOTIAE., T=IDBEED4D0OR— 2@ Ed 5K
2, BT EELELTI—FROD ALY RS-, TOT—NVDOERRET-ZD TS,
AFTC, EHRARIZOWTHE 21T,

83 UYIRDML—RIEE

Z< DMV —HZROSHMHATIE, RETOY AT LAZHEHET S, 72 bL—
ABRFIDENIE>Ta—Y - OV L088% VANV UET LV AEICEY, ML—
ADEHIZIE U TEKRIZFA U THEEHDOFEMBN R Y B 70750 - A—R2EHhT I &I
£oT, PLV—ANTELZIMMEL, ML —AULRWGEOEEZMILIE TS,

KLIC D V=Y TIEZID &S RN ZEFIT, 22— - 0TI AICDO0TIEELZSHEU
ATV - A—REAN, VYITIETGRVATL - I T 2@EETHE NV —AH
D_FEHEL., VVIJZ2UEBTEZTJTRL—ADEEZUEZOND LB FAE2E>/Z, 2D
O, FEBICI-IVDI) XY avikiTda—H - TurI 8% 1 VK7 arvdoED, Y
B2 aVOFiBEORMDEEMHTEZLIZE>T RV —A%{75oT W5,

HARIZIE, IV - 07y ay T8 InEie—TENoMEEZ., M —ADZIoniFE
LTHHLTYS, D&, I—fisuHE] Y UThL—2ADZo5NnITE2EEL TS (55 R—,
02 ESIR),

85



NV —=2ZHDSA TS5V T, bL—2ARGERZ T %2FETT2EAIE—THSN0 s
RTHDb—TDERMEZI—DEIZHRETDIILIZEST, 1 VX T Y a3y T & ITHERIIZ
=7 HINWHN—F VIZEE IR L5119 D, ZOHINLHIL—F >V DOHT KL —AH
DEE UMD, RKYDOL—THINPEMEL., BERS ML —2%175, 48, KLIC TF 7 #
WVETHHAINZDIE NV —AHDIA TV TH5,

8.4 ABIFHROEE

KLIC TI&—MICIFET I —RICUT UL ERIE TORBREES. EY 2 — VAT IEPHEITR
W, LALAMNS, KLICO ML —Y Tk, TOo6DEHRE 11—V RTIL, EVa—)b, it
EERNEIRDIMENDH LD, ARIEHRERFLTWDIRERDH D,

KLIC Ti&, LV —ABRDOAN VI IND LI BT —EAR—A%FEODZLICLVEMET>T
W,

o % R D720, U FORMERIND,

FBx: TR TO pte(pred_table_entry) DRALS % fREFT 5, £%K pred_table,

WMEE/NY ¥ aK:  pte DEFI 2 RET 2 72O DR FEREIER, pte NDKRA V RDKRT, B
pred_hash,

EVa—I)bk:  EYa—I)VIER (mte: mod_table_entry) #£iD%, Z#{ mod_table,

EVa—ILIVIMIR EVaIUEBRAORAS Y EZDOFK, ZH mod. index,

RE. WA pred_table_entry, module_table_entry (LA IR T HEE % FFD,

{éb

struct pred_table_entry {
Const struct predicate *pred; /* JRFEIBEIR */
Const struct mod_table_entry *mte; /* FIE T 5 EY 21— I/LD mte */
Const unsigned char *name; /* hFEH */
char spied; /* MFEBEE L TR/ INTVEHNE DD */
char default_trace; /* T 72N bMDKNL—RTS55 */
s

struct mod_table_entry {
module (xfunc)(); /*x ZOEY 21— A2FRBEITI2EH~DRAVH */
Const unsigned char *name; /* EYa1—ILH */

};

o ZNHARFIRIE., make name_tables() (runtime/trace.c) \Z& DA TFD X S ITERIND,
1. @ﬂﬂ defined_modules ZE®H., 2TV a— VO %=X %, X512, defined_modules
DIRGERZED, EiEREH X5, 2D defined_modules (&, KLIC I /5% F1Z
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FOAERIND T— ﬁf%‘) predicates.c {2 IhTn3d,

2. BON/REERE AV, EETY MY 2 EY H ﬁbﬁ’btku BE VDL RD (RFE
BO15528A 5 2 %&fﬁ) Ny YaxTy M) RZE D AT, hash mask 2P,
TARTHOTY MY % 0 THILd 2,

3. B THEYVa2—NVRZED, IHIZ, ThERBLUTRTOREZED, BFETY MY
(pte) ZHIHIL T 5, pte IZAFDOERZED,

putll

=AU Eiili|

Const struct predicate *pred b GEREE R

Const struct mod_table_entry *mte | Fi/@9 % €Y 22—V D mte

Const unsigned char *name R 5

char spied spy HMNE S ND T T U, HIHE
ZiFoff 1295,

char default_trace TIANVNDNLV—=RATZ T, H]

HAIRIZIE on 129 %,
4. FAREEV 2= IY, EYVa—I)IFE , EVa— I N)ERZ2E) TS,
5. ®TOEVa—IWV%ED, EVa—-I)IVEXz2HtTs, HEEIZEYa2a—)bTY YK

LT %,
6. EYVaA—INRIFLFIEIZY —FL., EYVa2—)LTY N)RIFEY 22— )VEIEIZY — k
95,

7. BV A= NVREBRBLUENS, BREERD mte 2L D,
8. Lﬁui‘%%k_ﬁu IEIZY — 9 5,
9. @hiER, BFEMERT RVATRETED LDIINY Va7 —7IVIlET D,

72, pte, mte &, pred MEEAR» SMERT DRI E U T, get_pte(), get-mte() HE L EHZI N
TW5,

85 KMNL—RADHIEEIBFEHRATF
N =2 %475 7-DI121%:
o WYL NL—ADAALIVIT, FL—ADZODN—F VHPIEENSE Z &
e NL—ZA - N—F Vb N —AIIRELRBEREBLIZENTEXEZ I L

PETHE, KLIC DML —YTiE, PAFDOEIBRHEEZHNTRLY—ADXA IV T & DM
H, BERFHREFTCND, 2R UT, NV —AREEDOFEFHRN, Fo7-2 PL—A
LAWGHLIFEAEZEDY B BLEEDITHEL TS,

KLIC Tl&k, Fi#DHR— M TZ—PFNETIINATEDL LD ICEIIUTOELD B EFT>T
W,
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RL—RDXoMF: FL—AWHRERDT—IVOEFERNIC, LR T -] 2E5¢5 2

bl

FORL—=2ADZoNFTELTWE, Zhlk., BRI —IVNIZAKRD T—)V 2 FH>

ORIV EERLTEE, ThEETTDH, 2O BT —IV] OMSIZDOWTIEN
851 % (88 R—=Y) 2D &, ZOWMLUNIZT VMR AT V2= INAEBIZIZHE
BAER (Bl 21E, CALL R— b TOI—H 7Y ROZN) 247572412, ARkOIT—)L%
ITVFa—UABTILICLIVERINTND,

FOI-IWDERH: VE 7Y a VLM TONFERERINAZT—IIZDOVTIH, BARD &SI
I NTNS,

VE Y avER (DFD, [RV—ADEo0nF] OF) 12, T—IVAXY I DkiE%E
kL TH <,

DAY avhRT UEBIZ, BEIT—-IVAZY 72RET 5, FAUMIZIZ, o)X
Y3 VHIBDT—IVAZY IDERWERINZT-INTHS,

EEU, MoBEEO TV ARy ZIZT—VNEINEGE,. £/, FHEITTREIC
BOEBERENRHD 720D, TNOED T—IVZDOWTITE R B EA BB R D (G
i),

IDVEZT VMR T UL, FT=IVZO0WTE ML —2F 2 2 &WELBIGE
&, AR TR Z T =)V 128D, ARDT—IVEREIEL LT e%
FLTHL,

8.5.1 #EUIT—ILDEE

KLIC DFEEETIE, FITT28T NIRRT TOT I L - = RADKRA VX%

REFL T2,

FU—=ZARRDT=IIZDONTIE, ARFETITAREI—-RDOPDYIZ, ML=V D

T—=RADRA VA EHLTE ZLIZE>T, EFLED L UARRIZHRIC N L —

POIA=RPIPTHINTLES £D1295, ZHlL>TERD CALL A— MIX

692 ML —ADRARICA D, ARETITANEI—RADKRA ¥ ZIEZT = DENE

e UTHRREET S, CALL A—hTHEITZMETIHEE. ZOKRT VY EEZHWTA

kD a— RERECHEIZRW (X 8.2 2),

HARIZIZ, =2 L I =V LT, PV —ARRINS LS I I NG, B

PREIZIE Z DMLFRIE trace_goal() TEARD & S IZf7hbNn b,

1. AKROT-INEVE3I TR A XOKREIZRI-INEHAET S,

2. MY BFIED. trace_trigger preds ZikiEe UTIHRET S, ZDOMRGENTIE, H
# trace_trigger_routine 23 726 module BITH 201D > LS IZFEfFIND,
JlEEARKODT—NINEIE—TF 3,

BMINZT—ABY MIFHUT, IFOT—X 2107 2,
— O T—)V O R FEREE IR
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next
REF

trace_trigger_preds[5[4X]

LD
I—)LD
51K

CONS
FTOIT—ILD
UYL BELLN

seq

info

8.2 L — ALK I —)LDEE

— ML —=ZAT=)1ID, PE #IZ b L —AKE T —IVIZFINX 5 FEEUH,

— ML —A®R (multi window TT/\Y 7 U7z & SITBINT S /85 A — &3,

FERE )

28, untrace goal() KDL EFEDOW A2 B 285, 2L, T—I)VL I— ROFHEMRIXITH

T, BICAEMBERONEDOAZT, ML —2T—VID 2RV fEE UTET,

852 CALL R—KDKL—ZDE>HIF
FAZHIENRZESIZ, DL —ADE o0 FIFEEL T — VTR E UTHE I TS module B

# trace_trigger routine RFEFTIND Z LIZL VTR DNS, ZOBEBOKENILK, @EOD KL1 A

IV NIV EINTHERR I Nz module BIFE F U AEIZTITADND, £oT, TOHATIE, b

BRI

WHDORITORBISHEE 5 X2 8 8<,

L — ARG E D OSLM W B AE T,
WZZF RV —ATED,

NU—=ZHDEFRT A 77V Tlk, NV—AHD T F 7 (-t) BEE I NI, FEIT O
(runtime/kmain.c) (2 72> CTHH T —)b (main:main) ZEDEIZ. ML —RA%Z17D LS

LTWd, TRTOIL—AFINE ZOoNTICHBES,
O MV —=AMEINAEZT—UNATr YV a—)bINd L, trace_trigger routine() MARKD

TV a— VBB FERRICFEITI NG, TORER:
o info [ZTDIT—IVITHEI NS L —AMFRERD (20D b L —A#RIF trace_trigger_routine()
T IR IZ KIS parent_info (TR I 4, trace_after() ICTHWSHND),
e untrace_goal() IZ& VI L —21T B,
o EEINTWVEEY a— VEKZFN, /— FES, BEEESE wait §5 &5 2K
BEINTVRHEAITIE. AROBFEE Y AT L —THIZEN) DO, IFOREEZ1T S,
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WEERGER K V. get_pte() IZ& Y pte 2155,

pte 22U, WBEEANA T T 7% 2 —F 5, traceflag 3. T2,

gp-before (2, VA7 a VD I—IVAZ Y 7 DA (qp->next) Z5d#k L TH < (X 8.3
To IER] ICHY),

Leap H1. Spy HTH D2, REIZEY T—IV%2HFF S (print_goal()), I 52, Leash i
THNFXIY Y Re2—9» 55D (call_port_command()).

o b L — At (trace_flag 7 ON) THAUL (I¥ Y REEFTUZKR ML —AF TR 25
ATREMED D B ). heaplimit 2 012U, HOEY 2 — VK ZEFETT D,

ZTOFR, MOV XY a vy Uze iz, #1Y)AARBE X7 (Klic_interrupt() run-
time/intrpt.c). trace_flag 2 ON TH 2 Z & &V, trace_after() BIEU7ZIND,

8.5.3 REDUCE/SUSPEND R— kD kL —ZXDE > HMF

B & 512 CALL R— M THETZMGETOH5G. — 7O LRMEEZ &I —HIZREL 2%
WCETEMEET S, &> T, 1 VA IYavEREZBIIE—THINDOEHUBIEE D,
BEABELAENV—2 - 75 720N, AEDOE—THINEDMN»,. ML —ADODHE
S—EBOD (HEVIEEAN) EXATEIENTES, ZHILE>T, e—7HINuH
N—F > DAOMS, EBRdD REDUCE R—h&2 L —AFHN—F V2T TIENTES
(klic_interrupt(), runtime/intrpt.c).

BBINKREBCTH 72D TV EGT2HE T2 H D, ZOHEITITHELED 20
DODN—=F U RIFEND (56 X—Y, HE42ESHR), NV—AHDOIA 77 ':P’C“ . hL—XA -
75T EFANT, BERS SUSPEND BR—bhD ML —A%{75 ) —F V| tracesusp() F 721
step_susp() ZIEOHT, FELHEEEANRY DIANEES DT, 77 7 OBMEDF —/ANY R
FEHHHRIZNI W, UEA>T, ML —2AHI710 77V 2HVTE, EBRIZML—AZTHAEV
GEDMEIZIFLALED R,

CALL R—=hFTEDI—ND ML —A2 LELIERINANE,. ZOLS5R—-TLRMEL 75
T DEEZATHDRTNIER,

8.5.4 V¥ aVHERODFI—ILDRH

T LADEFIFT—IN - ARV 2D TN % T0T 5 LI UER>TRLZIIZ) Z 2V ay
LTV ZiZ&oTiibhd, ZOT—) - ARV ZIZEEEZ L IZHOEDONH 5,
VAT a I DR TETRVREELED T =)L - ZAX Y 7 ORFED T—IVIZDWTIFb
N5, ZOdI=)%YTa—AULEROFI—IVIE THETNOELEEICHRTDT—) - A
2w 7 DREIZANSND,

REDUCE A— b 2 LELG 2 )L —F | trace after() (Zi, I —I)VOBEEICHIGT S T—
W AR T DRFANDRA VZWNEIND, CALL K— N TZORED T =)L - ARy 7 DJ:HH
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CALL R—h:

R —

DTG

REDUCE R—h:

e —

8.3 T IOk

(VFa—AXNd T—IVHEDORD IT—)V) I% qp_before & U TFHEFHINTNDDT, VFa—A
FERE UTERINAZFIT-NEEZETHr2HHTESD (8.3, gp-before IZXH TFEHE] 12
SRR

COHEETTIE, BI-INVERBIBEEOTFI-NVEZHETEIRN, RADZEBREDT
TN TE2DI, BEERERHDIRT « - T—IIIDWTETTHD, Z0OLDRELE
BEDEDIT—IVIZOWTIEHE THEZRUESHEZROT, AV M)V LEZATI e~ d—
R CEBT S DT AL, EFRY IV —F U 2IFERESIZR>TWS, TIT, hL—2AH
DFEFRETA TIVTIE, ZOYTN—F V&NV —R - TITTPU>TOWDBHEEITIE NV —A
HAEBRERETDEDICL TS,

%< DTATFLATRFI-INOBEENRI-NVEEALTHIBENLHRNTHD, L
MoT, ML—AADOFETRTIA TV EMSIGHEICETUD, BRERED S I IVUHIL—F
VNTOTZ 7 7HEL—INY RiE, B@BHIFLALBETEIORETDH D,

855 UTFa—XRIZEHRI>BRI-IDIEE

T=D) Fa—AKIZE, VTa—RALebRIA=T4r—YavitEoTHEIL TV
TV EBT2 e h b, ZOMBIFETRET A 75V resume_goals() (runtime/unify.c) #
DY TI—F VT, traceresumption() ZIFOZT I LIZ&ViThh TV,

MU —AHDETRN—F VTR, ML= - 7F 7P I>TWBHHIZHEML 2 I—)V %Gl
LT, %0 REDUCE F—hTO ML —ADBRIZHRETDLDIZILTWD, FHELHEEIAND
ROELZDOT, 77 7HEIAMIBHRTE S,

856 UTai—REROI—-IDIL—2R

N —AXNAZT—=NVD)Ta—ADFERTELZFI—NP, VFa—RAIeER->TETE
BTX/~d—)ix. REDUCE R—hFThLV—AZEBETES, ML—ADEHIZIE, kRO
TS A A= RADRAVEE, KEOIA—RMSL MLV —RA - V—F VD I—RAELEZ
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THITIEIV, ZDOMEEIX, trace_after DN TIFHND,

857 ML—RINLAETI—ILOBRDOIEE

ML —2ARRO T— B EHEDOELEDLEDEDIZHE L, M —2AWHHADT—IL D)
Ta— AL oTENPHEAING, WO EEHD, ZHE EROFIEZITTIRIEETE
0,

N —=AREROT=NBhl$28548121& 7755 T—RADKRS VRO LB LM%
fFoRETHEIIXETE L, ZHUXFTRD trace_susp DNFTIFHONT VWD, ZHIZL>T,
FHrEHEEL, TOT-NVDOV XTI avERDED ETORITIE. BRIZMNLV—Z - V—F Vv
MIFEND £S48 B,

8.5.8 trace after() DI
INETOHHDKATHILL 72, trace_after() TITHNTWVDMEIZDOWT, PAFIZHED D,

1. NU—AREER, BI—NUARAT TV a—)bIhizs EDIREE (parent_info) 123 2,
2. T—=I)VAZY ZDEEMNS, BI—IBATrYa—)bI Nk O T—)V (qp_before
== before) FTHIT—IN%2HHND,
(a) HRHICEY TV Fa—3INAZT-INE DI NFNSD,
BICEY Ty Fa—InzT—IUE, THETI—Y X b (different_prio_resume)] (2
RERINTNDEDT, T—IVAXY 7 EOT—=IRID) A NMIGEHEINTNDENE S
yARY i AN gH = < ]Z i pe
e HEIZI N TV Fa—INAZT—NTHNE TOIT-INUIRHEAIIELILZEDTHD
LT D,
o HfICL2EDTRINE, TOIT—INDVHMIZEIZBLDTHL Z L &idhkl AW,
3. BEDBRETIIRVWT IR T Y Fa—INARHIIFEERIND Y A I (trace_enqueued_goal)
ZANRD,
(a) HRICEY TV Fa—INAT—INE DI NGNS,
HRICEY Ty Fa—3INAT—)VE THBIT—)VY A N (different_prio_resume) ] (2
RERINTVWEDOT, T—IVAZY I EOT—IVIRIDY A MIGEHINTNENES
rARY i EAN g = <] 2l peN
o HHICEIV TV Fa—INAT—NTHIUL, TOIT-MHERIZELZEDTHS
NP ik
o HEAIZEZ2EDTHRIFNX, TDOT—IVAHEIZEIZ2EDTHD I L2kl R\,
4. REDUCE port »* enable 1272 >T& Y, Leap JREETIZZR\W A, D T —)UH Spy IREET
HiE, ATFOWLEEITS,
5. BO—VOWMEZFDE D147 5,
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10.

(a) 9. T—IDPHFRARNE D PRET S, LROMNNTHNIXATFHRE LD,
o [TAHE—R] TIRAL,
o [MHHE—R] THRI-INTHS,
(b) EEOMAETHZNRTHNIE, REDU & UTHIFT 5,
Subgoal IZDWTMFOMEZ 4T\, BEHIET—IVEHTT D, /2, HIFETIEINEM
B 59, subgoal ZFl#kL T < (current_subgoals),
(a) &9, T=IAZY 7HIlHD TV EFHNDL, BTV DR & FEBRDZMTHET U,
BEHNET I EETT 5,
(b) RIZHMERED ALY VIZL Yy Fa—3INzT—NVEFNDS, BlT—IIVOR L RO
ECHl L, BESNETT IV EHIFT D,
REDUCE &A— h#¥leash IREETH 25, BFT— LW spy RETH L0y EHLHLNEH
iX, REDUCE E—bhDax > ROANZHIT,
T—=NWVAZY 7D IT—)b, JHERED T—ILY A N &N, trace IREEIZ T N E subgoal
IZDWTIE, trace_goal %475, X £ 72 <IE. untrace_goal H %17,
BMEREDT—=IVZOWTIE, T—VE2ZyFa—95 (PL—AHIE, EETZYFa2—-3
Y, ZOVAMIEBRINDIDOT, WEIK T UABRIZZYF2—795),
trace_enqueued_goal 22212 L., #VAAZK TIRREIZT S,
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av YV R a3V RAHAER | ADWRER— N | av Y ROEKE
Continue <cr>,c E2TOHR—k WNRERZT=NVD RN —2A%HITS
Abort a ETOR— K WNELBZTOATI LD —A%1EDD
Skip s ETOR—H WHeRZI-NVDM—2%1LDS
Leap 1 E2TDER— K spy XNV T TN »END £ T,
M —ADFESR - ASZHHITD

Enable port E K—LHI4% £THHR—F TOR— N 2HIT D
Disable port D F—Lh# E2TDR—k ZTOR— MIER L 30
Leash port L F—Lh# E2TDER—k ZOR— M TA—YFNLDANEFLIZT S
Unleash port U F—h# ETOR— FTDOR— N TCIT=NVDEREIFITD
Trace + ¥ 7d-)ES | REDUKR—L | ZOYTI—L% ML —2ARRELTS
Notrace - 7Id-)%ES | REDUK—bL | 20U 73— % b —ARGNET D
Toggle trace BT I-NEE REDU K—F | ZOHYTI—-N% NV —AT7 77 %Ki 5
Notrace default n iRGE ETHHRE—F ZTOmFEE ML — ARG T B
Trace default t R EE £THHRE—F ZTOMEEE ML — AR TS
Spy S ahEE ETOR—F TOREEIZ AL T D
Nospy N R EE £THHR—F ZORMFED AN 24T
Set Print Depth pd: 5% ETOFR— K FRT DREEDHEI DA
Set Print Length pl:51#K ETODFRE— K FRTOMEDRE I DEH
Toggle Verbose print | pv E2TDR—k verbose & — RADYIE 2
Status query = ETOHR—F BUEDINT A —R DRI % FR
List Modules Im E2THDR—k 2EYVa—I)VDFERR
List Predicates Ip ETOR—k ERFEDRIR
Help h,? 2TOKR—k BEYVA—ILDER
Queue Q 2THHR—k T—=)T—=IVAD T—=IDER

#81 hr—HoavyR—H
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BIOE

=

ARETIE, Avv—VlEKR, 267 - 2@ERRGIZOWTIHEZ RN,

9.1 MhRDEL

A —VRER, XET—XBEROBADENE, [/ — RETYHICT—2 2G0T
WBMMEDIM] THhd, AvE—VHERTIE. §XTOAEY Z/HIE) — RBIZHEINTS
. TROEERBR, —f, ET-XBERTIE, 2TO/) —RTHALTWE LS RAE
DZEMDEIEL, TICEINZ KLL T—4% ) — R THAESTL 2010k ) — REDEE
%172 (KLIC OIET7F—2@fERTIE, / — RETHAINAWE S BAE Y EMEFHEL, T
ZIZEMZT =R, B0/ — RTOAFMHAREL 48 5),

92 J/—RODOXKIR

HEAEYVIRTIE, /— R, UNIX DO 7ot A2 UTCEEINSE, AvE—V@ERTIE
PVM 2FHT2EEI21F ) —RIEFPVMOZ A2 & UL TEEIN, PVM 28U BWGESIZIE
UNIX D7t AL UL CEEINS,

03 ERREDA VI —TT—R

WAk IE, R, [ —REOZ) 2ROTSHEIV2I x4 TI 7 MTEYEA
FTHIELIZIVEHRINT WS, 2] IZEARFIZIZKLL LRIV TIIREEESHR, £/-03. &
PR R B REZ\EILTH S,

Ay E—UBER EARRIZ, ANEADOSHEEXBLT S I & generator, BN SLZRINT
Wb, FE IMBEASIEEZ L TWD P, 9 TIC dereference 2Bl L T2 I %
consumer (2 & ) RBLL T\ B,

25 AD unify, derefence 7% &€ D kernel 7° 5 DENEE Z 5 D object XA v ¥ — Vi3
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WCRIERT % Z &2 & D) B T h D,
HEXEVBEM: HEARKIZ, EAETY FIZENNDZHE IV generator & U TEKIND,

HARIZIE (FTITBEEINTVDMERLS &), DT —ZFHEIZ OV TIEZERLHE R & 2 < [H
CEDZEHAV, TR U TORBEFEARWIZELED LT D,

9.4 MWEDYY biF
HXOYDHFEY —AT— K EBUTOL 512 85T03,

Xy E—VBERTOAMERT 7 A IVEE:  runtime/dist.c, runtime/lock.s, runtime/config 7
S ZZ2NUBY S

HEXEVIRTOARERT 74 IVEE:  runtime/shm_*.c.

Zofts, (BRMEE) HAINTWE 7748 ARIZT, ¥ 2Z70TYYNRRA5NTWS,
DIST: Avwt—YEERELTaVY A IV EIDY /1,
SHM: HHEAEVRE LTIV I LTREEEIDT IO,
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£ 10 &

X vt —IBER

AW —VBERICIE LD 3 FENEET 5,

PYMBR:  /— K70t 204k, @fE4TIZMULT PVM %R U 7.

PVM-TCP hx: /— ROt 204&FIZE L Tl PVM %, JEEI1ZB L TlX TCP socket & W
7.

HEXEURR: Avb—VOBESKE LTHEAT ) 2HV, PVM %% <RI LAV 444,
SEAE ) FHELES ETIREIEL 20,

ERRIRIEARMIZIE, T<UEL AL (3] M) DAY=V DEZENRLZDAT, LY EzOL
RN TR CEEEIT> TS, FEE, BV VDilE L, TALL XV DilEE & IZHIRE 8
HIFonTEY, BV IVOBERFICET 2 UEIGERFEARCEDSTHUTH D (K 10.1 2]).

DR FAINDY — AT — RIZDWTIE, RICRHABLAZEDIZ, AVvE—YBERTIE ¥
21 DIST % define %, [HEARAEVIZLD AV —VEER TIRX 512, ¥ 18 SHM_DIST
% define 9 3,

KLICKZH

A —I3EE

PVM/TCP| PVM

el

AEY PVM
JLHER

10.1 A v ¥ —YEEN KLIC D%
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ZOXETIE, TRNTO\EEAANIHBE LRI ITONTOHHE EITITFD,

10.1 IEZRDERK
Ay —VBERETIIUATD 2 DOEARFE %% E L 72,

o Ayt —VBEFHEEDODBIRKDETIZE/NRICHI R, BIRFEITROMEREZ & 3 80,
o BFDWF|~ YV NOBIENZ DL /b, YT URFOIMHEER D 2 ML X5,

LD IR DO Ay —ViBEEEDRHE %2, X 10.2 2R,

KLICE R LR R % KLICE R ALEE R %
SELIEEIBER DEALIBEIRER
Ayt—IBIERIEER Ayt—IBIENIEER

/

BIEHK

\
Ayt—IBIERIEER Ayt—IBIERIEER
SELIEE IR ER DEALIE EIRER
KLICZ R LI R % KLICZ R LI %%

B 10.2 A vwE—YREEEDORK

Aw ¥ —VEfFHEETIE, KLIC OB R BULEE B & A v £ — VG 0EERE AL 7=
TR AVNERFETIND, 26D TR AMTIE, &7 0 AOSBULEEHBE Ay —
SIS 2 8 U COafE M bhd,

S ERIEEEIR > E, MAIHERR~ > Y PIM CTHW 28R 5 X% KLIC FICHRER L 72 /R
%Az, S ELERAE B 4> D JLEE G RO FEMIESE 10.2 # (99 =) L5 B,

SELEEHO T — 21k, KLIC DYz XV I ATV 27 Mo TEBEINTEY, /-,
AV —=VZENMHEHADRA Y =NV RIN—F Uik, BIREDOEDIAARNY BT F—T VT
YRV EBNT I TEEINTNDDT, BIREEO EHER S % ZHEE I UL % EB{T
X7,

102 HEAARN

Z T, BEARMAREEDHTARIZDODWTHANS,
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102.1 #HE

AWAEVERREICSNT, HERIFOL>0 THETOv 2] & (—BICERD) TEB 7oL 2]
MHB5, HFETOL AL ITRTOEBE TO® A%, HEOAERBICES I, TEREOMREIZH
W2, BINRER/MHRIEIThRV, HE 7O AL BE 7O ARIEA Y £ —Y TlET 5.
T=NVEWTNPDOEB 7O ATETIN, T REEB T O ARNICHEET D, 22T, BH
IOk [ —R] EIERZ LI2T 5,

RTIRE

TEE O T HREIE TWTC R I2&-THFH, Zhid, HER7DE ACADEAEZ, B0
YA AV =VIZBEOEAZMNIT, EADAGEZERIADILIZI > TR THREZITIED
Thb,

HEZ7O ARCEB T O ARAY =V %R ETEMREA Y —VICEAZMN TS, HFD
HAIAY Y —=DIZDF DRI T, F72ET Uk (FATTRETHE LT\ I—ILAYE
FELZRV) BB T O AIBESDOEAZ Yterminated THE 7O ANEKET 5, EADERH %
T OER T O ATESOEAIMA D, TOMREL DR 27285 XHEDK T 1R I
%, X10.3 1ZT—) (%throw_goal A Yt —) DikZ(F & BRI 7RO Z R,

AR

HEEPI, 5% T LTV B T—VREET 5%, FAHTHA T—Mda< (Pal esie
SOEE TSI AT UTOE), A vt —YEHEL B VIRIES TIFRIE L .5, = OFER
DIIFRIE % DT MBI X > THET 2 (5 10.4 2H).

1. HE 7O AH Ycheck 2 FTRTOHEB T O ANKEET S, Ycheck ITIFEAIM T B,

2. Yicheck % Zf59 2 L BB 7O A EdhMi LT3 (T—I)VEED) EA% Ysuspended TH
59D GRAITIEHRY, BR 7O AHGOEAZTDEETHD), FHLTVD (FHL
TWD T—)VddH 2 WEITHRER T—IVIEBR) RS THE L TWSEA = HADEM]
G U, (547 EAWRERIT-URHD), HDNE THRT]I LTWD (L Tw3
T—=IVEFETARER T =L ERW) 5 THELTWaEA =tYDo] 2#RET 2,

3. %suspended %% 59 % LR O AFME I N~ [HFEiLTWHEA] 2INEL T
o IRTOEBITOEAMNS Ysuspended % Z{F U 72K, MEL T I ZEADAF & HE
DEALDHBERIZR LR 6IE DEREDHH L TVE ] ZEMREING, GEtAERIC
FR5BRNEEXRET T Yterminated 225 L AGEE THEIL TWERW] 2B 5,
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W- 1600

% hr ow_goal

W£100
WE750
WE500— 400
W£350
()T =V D%AZ
% er mi nat ed W- 1600
W£400
WE750—+ 850
WE400—+0
W£350

(2) TN DZAZLEADEH

10.3 WTC AR : T—IVDOEZEL BEHOKT
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Y%check
Y%eheck We- 1400 \

%check

W=550

= <

hr ow_goal
WE100

WE750
(1) %check #FRTOHEBT OV ANKEET S,

%suspended
%suspended We- 1400 We550
WEO
%suspended
WO
% hr ow_goal WE550
W0 W£100

WE750
(2) IRFEIZJELU T %suspended Z3E(ET D,

10.4  FER D iR
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worker i worker j
export table

. variable
id

<j,id> |

(1) ZBADOSIBEEHHRICEHL TRLT S,

worker i worker j
export table
. variable
[ e o — .
<j,id>
generator

(2) VAL —2INEBRA TV T2 b DER.

B 10.5 AMESSEARA > Z DA

\)

10.2.2 HAEBRERA 5

ZOETIE, £9, V3V 7 - ATV b 2HVINBSRA AV EOFEBRSiEZ RN
L. R, AMBSIAA V AIBRDD DO, iR =T 45— a v e SRIEDFHAL L
(dereference) ZiRN%. ZH5DMEIZH T 2 BRMBREMEX, ATV hORAVY REUTE
#EIN, WEHAMIZ I > THOH IS, KLIC 28A TV UBRATIEY —ARIZHES )V —T D4
REET D ZLIXTERY. BBIZ, ZON—TIT0T 2 %2R,

KFEFRX
AV —I%RMOT—HIEHL, TOAY L=V DFHMPERTHD L DT —HDAEY
ZHRIRA ] BEEND. ZOKRA VEADPHAESERRA 4 (external reference) TH5.
%/ — RIFEIHZK (export table) LIERT RV AZHT — TV & Fb, FINBSIEAR A V2%
MR ENUTT =RV 2T, MBSRA A V213 — RESLE@MIEROTY MY B SOHT
KELT 2 (M 10.5 ).

JrxYv Y ATV MeAWERER
WSR2 EY 22 )Y Y - ATV hEHAVWTEBLZ. RSV ZIIH U T T3]

EDFH U (dereference) ] & =7 45— a3y 2175 2 NRHD. WG ONIRITED A 52
KEFZEZHENDDT generate AV W RTEBEL, BHIX unify AV Y RTEHLUZ.

WRBIAA > R DEFHE =D OMILE 170D ZDTY L —& - ATV s N TERT
5. T—VOFFIIBNT, HBRA Y ROETENBEI RS L, MRS ZOKT ¥ & % EH

103



LTWBY xR —& - ATV ND generate AV v ReMOHT. generate A Rkt
LM Z T\, ATV NIV R V=053 0y a—~Zd 5. E13P5mH UL % 47
DMBIBENNLTHD. AV Y a—TIIEDLD ZLIZXVELRHGE VA ZES 2 ENTES.

IV a—x B BTV I L T0REHIIH L TaI=T 0 r—Yavhtibnd &, R
KAV a—=<D unify AV REIFOCHT. ZOAVY ROFFFIZEY A= 1r—vay
Prbhd.

BRI V22 RDTA TV N (V2R —4&, 2v¥ya—7) 20 FTRTNTH
VIRV —ANMBRA TV N, AUV a—IHNEBRA T =7 N EIRR.

IR A TV 27 PEIRAEREY 2 XV —RMEBIBA TV 27 vddida v
VA—VHEBIBA TV N THD I L EIRT.

VxArV—ZNHLBIBA TV 20 NiE exvef 22527 T AZ/FD generator & U T, run-
time/ge_exref.c ICTEZRINTVWDS, TV ¥ a—IMBSEA 7Y =2 M read hook 74 % £ Hi
® consumer & U T runtime/ge_readhook & U TERINTW D,

fnE
F9. MRS INT VD UNFZBEA VA EVIEINTWDE) ATV T NOFHEND
&, ARD &S RHEENIEL B,

o GCIIHK/ — RTe<MIfTbhd, 25T —ZIE/ — ROFLTIEEBRIN TR
M, D ) — RASIFEBRINTHENELNT, 2072, ELL GC 2175 720121%
D ) — RMSBINT VDT —X ] 2adk L TE I EBBEIZRD,

e T—ADT RV AFGCIZE VAR IND, GCIIE/ — RTELMSLIfThNb 2o, i
J—RIZDOWTTF—Z7 R A2 EHERHLTHL L, GCOEIZFDLHREEHTILE
NEUD, £oT, AENSSBINTNDET—XIZDOWTIE GC TEEILARW, T RLA
DA ID S EIZ R 5,

TIT, DML ZRINT NS T — A ARBEINTVLERE/ED, TOED index 2% >
THENSEDT—ZDID 35281295, ZOREMBIXLITER, LoT, AT —4 %221
T5G. [V —RES] & BRI VTV IR ORTE2ESTHRHET 2,

iR OME X, runtime/include/klic/interpe.h NT, struct exp_entry & LT FD &SI
ALY Z R & UTERINT WD,

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

struct exp_entry *next;
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it R DI exp_table TH D, @i FIZ KLIC Ok — 7 & IXHNIT free list I N TN D
(runtime/export_table.c TEFE I N T2 BEBHIZ 2 H),

HNERSERA V¥ DERKR

DA N2 EDOREERPEBZBIBIZR DAy =T %MD ) — BRI, RTINS
RAVEEAEEND, EEL/ — NEERZE2@MHRICEHRLT RV AZ [ — RES &R
TYRVDID) (Ihx DNBSIRT RV A LIER) ICABLUTkD, Ik () W g
e ZOMIIL, runtime/datamsg.c F D encode_data() WTIrbNTEY, ZOMMEIET—XD
TYI—=RE, DFY AV E—-VRERITOND,

—H., TOAY Y=V EZELLMTIE ZET AN BNESR 2EKT2ED01EEN
TWBHEICK. (TOT—AEZHEOTREFELEZLIER) Vo r V=SB A TV 7 N & AR
5, ZOMBEIZ runtime/datamsg.c WD decode_exref() N TITHNT WD,

HESRRA V5 DRI

HEBS IR A 2D GC (78 GC) 1, HAMIT SR A Y > b (WRC = Weighted Reference
Counting) # WA 7))V TV ALZEHAT S, 20O, WRC 7TV AL EMESIEES V& GC
WA U728 D %R WEC(Weighted Export Counter) & #tATWS, ZO7 I TY XA, i
HRTY M) EARSRARA VEAPEDLEDEA (WEC) 28b, [HdMET Y M) DEA]
LTz y M) 2ETHMESIEAS VROEADEE] PWEUL LD LD IHIETEIEDTH D,
HBHMERTY N DEAPELORLIE, TOIT Y M) ZIETIEBSEAAS V RIEFEL R (£
DTV NINTINTR 7)) ZEMRFEI NS, 20O WEC I MR (104 X—, % 10.2.2 %
Z8) & exref class. read_hook class DA 7Y =7 NOWHIZEEIKINT VD, BHEDOY 77 L
VAAV Y N THD L, ZRMUOEAIZORIZL L UT, SRR ERICEAD Z 22X SRE
L& {7575, WEC(= WRC) ARTH. BEAN L EAF5A, ZOMKE. BREMBO ) — ki
TJE—FHKRIC. 2R lfE2IT 52 LU TSRBOEM 2 EH T 0E8 R, BHDOD [EHA
2D —RIZ RETE] L&V SREIE—95 2 eATE. RN HSIEBN W]
[ ERRAEN

TRDLL, VoL —AWBSIRKRA &% 58] UTHO ) — RAETRIE, EAZSE
U, =Bz = RAETRAS VZIMNT, €5 —H13/ —FRIZEY, Zhe ToEmL] &
S (K106 (1)), EAPDEIT IRV TR 2175, JAUIER LU &S MRS
RA VA ZEBRIZER LU THIE T30 THS (K10.7), IV ¥ a—IHBSRAE 1 V21T
D¢ gt 2175,

I T, SRR A >V ZIZBUF ORI TR § %,

1. %answer_value D5, H2DWIFEMIZ L > TEREN D> 2K, EH5DEE
AL runtime/ge_exref.c. E721% runtime/ge_readhook.c D unify XY v RTOM
HIN5,

105



2. /= RH—H GCIZEoTEINLHLZMMINTORNZ LD o /I,
ZORED7ZDIZ, ZD /) — RRITFET MBS 2 §ARATEEHL TWD, ZOFEERIN
TWad &%z AR LIES, ZOARIE, runtime/import_table.c NTEZRINTWVD
BRBEBTA Y TF UV AINT WS, GCHT L2L FITIE, scanimp_table() MU/
AN, ZOWMARZEA TV MREIZED A —INNE D 0EHKET 5,

INRSIRA VB 2RI 7R AR A VA DHET ) — R\ Yrelease 2 (fFLHRA VA0 KE> T
WEAZIEHNTS (K10.6 (2)). %release 2%fFd 5L, WHT oML T Y MY DEAMNS
BHIINEZEAZG <, 5IWERE IR > 22 613 B RT Y N 2f# i 2,

%irelease (& send release() BAEL (runtime/cntlmsg.c) Z W OH T Z 2 IZk D fTbNhd, T0D
AV —VEZIFEHEIE WA TI 7 MEBHERNOHT, TORE ELTDOT -4
T —=RHATEZRINTOARTNIX RO GC TIEIINIHD,

INHDOMIIE, T — 4 % encode § % B encode_data() (runtime/datamsg.c) exref class (Z
DNTIE, T —REERIZIFOZ I NS encode method IZE DA RD & S IZFEEINT NS,

1. EHXR D generator T 254
e encode method % WFU7Z9,
e encode method N TI& WEC 2 # X, —E R (MINWEC Dfff) LR Th L,
encode X5, IELRITNIX, encode 217\, WEC %2 2#E|9 5,
e encode_data() Tl&. encode method 24T U, L TV 278 5 IXE D F UM 2 5t
%, KU TV 22 5 I X EEm HALEE (label Make_exref BAFE) 2175,
2. EHENRH consumer TH S HEITIE, MmN Z U TR T,

1023 98 A=7445—>3av

MBI A TV 27 MGbhd A= T r—vave piazmr o r—va v IR ik
=74 =y avik MBBIEA TV "R 7Y 7 U TR BRI ND T — RPN 1=T7 714X
NBLEDE. 20T 45— 3aVEETTEEONMRAKITILATOMIEITS .

1. ZHET—ATEMZD.

2. 7V I LUTWABNEBEATY 27 MZDOWT unify AV Y R 2IRCHT (EHoay
Va—INEBRA TV "M T VI UTWSE, TNTENOI YT a—TIZDNT
unify AV K ZIEOHT).

3. unify AV REMOZUZMER “RB” UZRSIE generate AV Y RERUZL, HE
B LB 2175,

INOLDMBEORRL LT =T 10—y arvhizhnd. pa=ou10r—Ya vz
PAFIZRT.
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- i i 2%

nodej nodei

W£250 WES00

l WE250
node k

(1) EaEHHLTHIET 2,

node | nodei
_____ % el ease [——m
—_—

:EX : WE250

w250 [ | WE500
node k

EX

WE250

(2) MRHIC & D BaE BT B,

B 10.6 ANERSHR A > & Doy &l & R

nodei

W=800

W=800 <j,id>
Wel

B 10.7 AMBSHARA V& O
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%unify(X,value) —

10.8 SN A TV =2 N X LEKEOI=T 4 r—Ya v

AEBEBA TV b X EEFE value

HERKLIE, X 7w 7 U TS EBUZ B value 2 FiAA, X D unify AV Y REROHT.
AV ROFEFIZED, X DT T =N TEEREEDI=T 4 F—Y a VEIKETEA Y -
(hunify(X,value))] 2k oh, X MBI NS (K 10.8). DAY —VEZFL/ZT—AT
X, X DT —& & BRMHl value D=7 17— a vhifshbinsd.

BRITERDO AV Y a—IWMFSBA TV 27 N BT v 7 U TR, ThEhoayya—
RIZDWVWTAY R —=IDNEFIND

SIRL—SRBERATII R X &, AV a—7 (B) HBVEFMRT—IL (B) A7 v o L
EHY
WM AII L RO 4TS .

1. X @ generate Ay RZEIFCHT. AV Y ROETIZEY, SIEDZH U2 KEHT L A Y
=Y (Y%read) WEFIN, X FAV¥a—TIlEDD.

2. AV a—x LB XDTIVIUTWRIERLY DA=T 45— 3aviird. ZOkE
Woavva—v (B) LT (B) BOEOICE L D, SODOEBIRKAS VA TO
2% (X10.9).

JIxL—9NRERAI TV b AL (X Y)
—HDOYV XL —& (X £F3) D unify AV Y REFCHET. AV Y ROFETICEY, X »d
T =N funify(X,Y) RSN, X BTV 7 UTWEEH] I TY BTV 27 L THDHEHA
DRA VA BEAEN, X IFRRIND.

AV a—XUMERA TV b (BF) 7 v 7 LTVWBEHREL

CODEREA=T AL, DD aAvya—x (Bf) 20LDIEzLDDB. ZDA=ZT 45—
VaVTREAY Y ROFUH UIRTONZ. WHERE O/ 1) TEREd 5.
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I consumers]
j‘: LEX

generator

1

consumer

Jread —

109 VAV —3AHSHEA TV N X & avya—3 (#) Dr=T1r—Yav

NRBBA T b X EEHV
FRBE, X TV 7 UTWBEHRADKRA V8% VIZERID., ZOMIEE UH RO UL 72
JTRRT 5.

BAARE
U ETEF 20O BRI RERE, B, @01 =70 70—y avyoulTiirbhd
(unify(), unify_value(), runtime/unify.c)o 2 &Y. A NOWMETH 5,

o EHLOMMY AV —AINBBBA TY 27 N THDZ LHERT D,

o VIRV —ANHBBA Tz NTHDZ N brNIE, OV X5 DEEFIHITL
T, unify method %179 %,

o Unify 2R U2 6I1F, generate 21T\, THEE D —~HDHEDA=T 4T —Y3a vk
ERSE

INEV RO (£ 5 —HOHEDHE, BLU. AVvE—YDKEE) Ik YL —&HES
WA 7Y 27 MO method 12X ) FEHEINTWS,

10.2.4 ZR{EDFEH L (dereference)

T=NVDEFIZENT, HIINBSIEA VA DI TEPBEILLD &, WHAKIZZDRA ~
2D generate AV Y REMEOCHT. generate AV v ROEFFIZEYD SIRMEOFH UNMENTTH
nad.

Vzxlb—4& X D generate AV RMPMEIEND &, X 2MFT T — A Yread(X,Ret) MiEDS
N, X FIVYa—<IlZ DS, Ret FSREDEELTHY, X BTV 7L TWEEKE KT
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export table
EX referenced

]

%

generator

(1) #H UGN, SMBBIEAA ¥ 215 = 3 L — HNBBIA TV = 7 N CEEINT NS,

export table

' EX referenced
goal > —
Ret ( a{ ‘
consumer Y%read(X,Ret) —
export table J

return address

(2) WFHET, fread 2%FT 2. VAL —RIFIV Y a—7IlET 5.

export table

g EX referenced
Ret | %
consumer
export table

return address

(3) ZHENERBEDTY TI34 - ATV MEER LTV VT 5.

export table

- referenced
@ - N —ﬁ Valu@"’ﬁcpla
y el ' Ret |
coaer | o Jansnepiatue 1

export table :

’ |

J

return address

(4) hanswer_value ZiRfEUZSHRUEZXD.

X ____, export table
*‘ EX ! referenced
! lalats Bl > f% value ‘
resumed' Ret !
consumer

export table hrelease (X)

[ |

(5) BfEff 2 B X5A%, TV Y 1 —TABBIA TV 27 b RN 2.

10.10 ANHSRAA V2N TSREOHL L.
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SRS V2 THD (10.10 (1), (2)).

hread(X,Ret) %ZXZMEULAV—AE, X O ZREVEEAEINTONIE TSHRIEZESIA Y
' —V (%answer value )| ZEBITREL TSIREZ XD,

ZIENEBLOGEE, BELAE2RBLAZIYYa—~ - ATV N (VTSI - ATV
7 NEIER) BAERUERIZT7 Y 2795 (K10.10 (3)). BEPEMKLINDE LY TI1 - ATV
7 MO unify AV RPIFEN, fanswer_value HUEEFEI NS (X 10.10 (4)).

BRENVIRL—IAHBSRBA TV b X DGAEIE, X BHETT = %read (X’ ,Ret)
R T D, BERIFZTDEETHY, B Yread 2 EF L2V —IASRENEE XL ND.
WRSRARA Y AMTF A VLTS UNESRAAS VXD TEVPMESRAES V2 THD)
A, hread DIENBREZFFOT —HIZHET L X THYIBEIND D, ZRUEDREFIE 1 = O
Ayt —VRZAETHD.

%answer_value (Ret,value) %#3{59 % &, KIZ5 Ret WHET A % EAME value TEMZ,
BEIZT w7 L TWml T—)b (B) 13FET2HEEL, v Ya—vAESRA 7Y =7 M
g% (X10.10 (5)).

PAEDOMIET, Yfread A v & — VR EM (Fid LM OMFIX, V2 L —ZNBSBA TV 20
MZXF U T, generate AV Y REFITT D Z LIZL D7D ND (suspend_goal() runtime/faisus.c).
ZHUE 4.2 TRER U 72 — A 2 W L EE D P A T T D, — K. Yread A w2 —IUZEM DML
i, AvE—YDENEE A D, decode_read() (runtime/cntlmsg.c) Tibhd, VIFI7A -
Iy a—x - A TTxV M runtime/ge_replyhook.c TEZEIN TS, class reply hook (2
LV FEHINTWD, /2. answer_message DEEE ZDEBMANTEEZETONT VS,

10.2.5 Jb—T~ADFFN

A= 4 =3 VZE> T —ABICERNL—THRELB 2RSS, FEAESEERA VAR
R EREOHE UMEOBRETENV—TWMESNS. LT TIERZENTNDIN—TIZOonTH
B, RIE R, R G IE 2B RD.

A=T745—2avickdai—7

K

Z8E KLl T—=803=7 47 —=Yavid, KLl T—2 DR VR e ZBUEZRL I LI
FoTTD. ZORDEMEMBSIARAS Y ZDA=T (5= aVil&o>TY —AICHER L —
TWECD ZERHD. B 10.11 (2T Dl Z R

AR
VAV —3NHBRA T2 NOANSB2 IV —TPEAT D AREMENRH S, D=, %

L gy ya—v (B) 2R T—A8 7 v 2 LTV B ERE &1,
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export table
ﬂ:)—> EX referenced
o

‘ ‘ export table —]
I

10.11 2=74 =Y avilidIV—TDHERK.

5 U7z %read DBENY =2 L —BNRSBA TV 27 N TH- 254, 1024 THRNZ LD
WCHHIZ Yread 2§56 T 2 &, FEDP VD FETERDOLRLBHOTULEIBETNNHS.

R E

Yiread |2 HLEFREN U VA B FiE D L TR L /2. Yiread DSIENY = 1 L — A SBS
WA Tl NOBE, AUV AENR 1 AERLIE -1 UTHRXET 5. 0 R 5IXEREIEfTHT, V
T34 - ATV N 2ERUTTY I U generate AV REFOHT.

INSDMBIZ X D ESEDR T BRI TE S, V—T1Z Yread DA VRAALEEE, V— T &K
T2V RAL—Z (B) OBV V Y a—FIEDLZDT, WONIVYYa—I0D
TV I FHEHITHERNIRIRTTENOTH L. Y v ZOYMMEZ &S 246, FlZE, 7 — R
BEUCERET D I LIZ& > T, Yread ZmAlIZEF L/ — RIZ %answer value MWD TEHE
RS ZENWIRITED.

FHLULREBICEZIL—T
R

10.2.4 THRARZE D12, ZE U7 Yread DSRENERTH > -H5EIF) TI4 - ATV
FNEAEBUEBIZT7Y 795, ZOK, ONESBA TV e, 7v o LAY TS5 - AT
V7 MINV—TEEET 5. (X10.10 (3)).

EIRE =

FTEDINRBIRA TV =7 MBI =R 7y 7 LTWAHEIE, VT IA - AT v b
DRV RIEERDP DD, BEMNEMRIE I N, fhanswer value ME[EI N, T—IIXFET % HH
U, V=7OEINI NG Z LRI NS (X 10.10 (4), (5)).

UM Ul D= V3L EGD D54 1L fanswer value %2 %5925 2 LR I—IVREITE2H
g 208 LAV, TUTEBIFEKREINZO2E LRV, Z0HE, V—7I% [(FrE
TIE) EINTERNTI] &R>TLED (K10.12). [EHBEMKEI NN LS REE, FE
BRI D 2 VT RIAAGHEZTD 7077 ADFEFTIENWS6THERID D2 THD.
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export table

- ‘ EX referenced
goal _
g > reply

Ret

- export table

return address

(1) ZE/FLEOT=AN TV I LTS,

export table
EX referenced

resumed| Ret . 74% reply
Y I Ret

[——
export table

return address

(2) %answer_value %3592 2L I—)IEFET2HMLZ.

X 10.12 TIDON—TREEFNTULEo=20E LRV,

Moz & TiER,

R A&
%read IZEE U ZNHM T —IVNT7 Y 7 L TWARWE D BRIGE, BEIZEE LU 72 Yread 1XHLY I
LTHEW. ZOD Yread DIEETH D Yanswer_value ZHFDT—IIEBROVNSTHD.
A GC T, vl T— D37 Y 7 L TWARWI VY a—I ARSI A 7Yz b X B2 >
2B OIEU TN %FTS .
1. Avya—IWMBSRA TV N X 2V x V—RNBSBA TV 27 MIEZD (KE
7).
2. X BMELUTOWAET —HARLTD [EH VBRI HL Ay =Y 2345,
Y%cancel (X,Ret)
Ay —VD5H Ret &, WM HH LERERETLHODEDTHD.

%cancel(X,Ret) 2Z(EL/2T =N FOMEZ4TS.

BRENERLSIE 7y oL Twdavya—x (B) 2H%EL, Ret LR UEELZZEL T
V754 - ATI D NEMBINU Yrelease #X[ET 5.

SHEENEKELRSIE [MAETHOARV. ZHIFEEZ Y%answer_value DWEEINTWBIIEGEET

H5.

A\

\
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export table
EX referenced
o 74% reply
Ret
Ret
Yicancel (X,Ret) —
export table
) return address
(1) il T—IL RN DT Ycancel % i%(ET 3.
export table
EX referenced
o o B L
Ret s
<~— Yrelease(Ret) il
export table |
|
- | ________ J
return address

2) VT4 - ATV U NEMU Y%release &iE(FL 7z,

10.13 @ LABIZ & > THRENAZ IV — T DE L.

PAEOMBIZ &Y (KM 1013 BR), TI B> —T%, $RTTRHAVD, BATEIZ & > T
T B ENTES.

10.3 EFMlAazR=x
BAF 12D & 1) REIC 2 R & BT 2,

e T v AL EIFD AR
o AWt —VUEZEDA
o N Y =32 VY AT 7 NDF

10.3.1 98 7OtRiI5EFARK

BN R T —HBEL D BT AR Y VIR TH DS, T— A2 S B 26ER, X10.14 12
RINDEHIT1 DOFER IO AL n HOT —AWEEKICL > TREAEINTVWDIREIZERS
ZENERIND,

AR D T o AR ERGEE [/O Ao 7aw ARSI, &7 — 0 KOHRE 7D
T AL OETHEERPREI NG,

72, VAL H EIFBRORETIE, &7 — WU FOFEIEE I N TORITIIEER S R0,
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I/0

BISH

X 10.14 U —AEELH EIFERORE

T07 T LEEIRIHRE I NN A=A
o HU—W&S

o DT — I ~DIEIZSHIE

e I/O D 70 A & DiEIE Jiik

n lDOT—=R%iH EFREE 7 =012 0025 n-1 FTONTNLDOT —NFSHERT
INd, FREIEFT7—HDOAEFFTHLEON, T—HES n BREINDE, T—HEZ0DT—H
WA —T—hek), KLl 780275 A0 nain:main BREEIFT—HES 0 DT —HTEFX
nbd,

1032 *vE—VDEE/BE

AV —=IYDEE, ZEIIOOTOHAZR

Ay E—YDEE
HEABNZ, BAVE—YDEHRIIATD LD IZf7bN 5,

1. J—=R&VBENY T 7LD T,

2. TOMENY 7 7IZH LT, T3 — R (encode XXXX) 2idAd, XXXX (FAYE—
T DHHR (read, release B E) THD, ZNHDMHIL, runtime/cntlmsg.c (ZFLiR XN T
WD,

3. encode DFERIZE Y, LANOMEEZ 1T D,

e WICARDE FZIFT Y 3 — KWLM % DT, message_suspend() (runtime/sendrecv.c)
ZIEVZLU, WIC 2ZKUL, »D2OA Vv —YDHNE%Z suspmsg WIZLER L.
susp_msg_list (2 L TH <,

e TYI—KRIZHKBULAELAIZIK, T3 — NMEKHR%Z sendmessage() (run-
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time/sendrecv.) \Z & Y EET B,

AyvtE—IDFE
KLIC Tlf. #ET25 A vt —Vid encode XXX IZE D AEMIND M, HEAKIZBLITDO LS I1Z
BoTWS (FEMI ARSI FEREITKIET D),

o ZAFHHTHEE ¢ N SWHBEHDT N LA
e WTC
o TOMMERT—4 (KL1 DT —47RE)

ZERIZIE, ZOAYE—YNDO TMEBEKROT RV A 22U, TOBBIIKR) DT —4%
g ZLiz& ) decode WRZTTS 2 LT85 TWD, DFEY ., decode D dispatch IFA v —
HIZEIR XN TV BB E EHEIFUZT 2 i VirhbiTnd, 2

BE. A decode MHEIE, £ DAY =TI U T, decode XXX A& 254 FT run-
time/cntlmsg.c NTERINTW S,

ZDZAEIZBT B MIIL, runtime/sendrecv.c AT recv_message() (& D EZRINT VD,

BH. ZEWHEOZT>NFIE, ITFD 222 0HL TWa,

EERICEETNSESND USRL Vb R EHIF. REHRICUSRL V7 FIV&RERITE
5ZLIZBS>TWD, &oT, BAMIZIFZEHIZFUSRL Y7 FIVEZEFELEZLAY -
UMEEL TS LHWL, Ayt —YZEEHAAD,

interval # 41 X ICL Z2—EBRDOR—Y VT PVM % WA TR, BHENICIE Y7L
MAYE—=VEBBVEBU, USRI Y7 F IV EZELZICEEDLT, Ay —UNEEE
BEGEMHD, ZOEDBT—AEM%ET D720, —ERMBIZAY X —VZEFEE2RAT
W3,

ERAA, AAveH, HF411E (53 R—Y), H 4.3 (58 X—Y) Tililk I Nz % AV,
EEEOMIIE, VA7 a v OYNETHONS LD ITHREINT NS,

receive_message() O NL Tl FEEMIFD receive_packe() BEZIFUZ L TH Y, IhavELRE
DA Y2 —7 2= A8 > T3,

10.3.3 BUEBREY XYY - 7T U MO

IITRYZRAV—ANEBIBA TV AV a—IHNBBBEA TV N RO TS
IA4 AV 2= - ATV MOFEMEBNRND, BDB D, exref class. read_hook class,
reply_hook class DY = X VW I 47V 7 M UTEEINTND,

*2 15T, KLIC Ti&, D7 RLAWTNS &5 2R¥. #HlzxiE. / — RET loadmodule DY) ¥ 27 DIEAR & H3
0BT RUARTNTOWEIGE, £/, /—RETHEI—R7—FTI7F Y BEIGERYIE. Z0FZF
TRMETERN),
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VIRL—INEBBRF T U MO
ZOATI NOBREFTDET—XEL AV Y ROMBMARELAFIZRT, exref class £ U T,
runtime/ge_exref.c CEZRINTWN D,

L. RE9 257 —4
(i) / — R&S, WHRT> MY D ID, HEA (WEC),
KV EMICIE. runtime/include/klic/ge_exref.h IZBAFD L D IZEHRINT VD,

struct exref_object{

struct generator_object_method_table *method_table;

long node; /x J—R&BES */

long index; /x BRIV NY %/

long wec; /x EH */

q to_exref; /* generator ZEIL—FDAO */

long gc_flag; /¥ GC XYY RBALUEINENEIDDTZT */
s

2. FTLIZ7 LV VAAYY R (B : &L)
WAZ K% FHTE LT Yread X EL AV Y a— BB A TV 7 N ERT 2, TV
Va—<HBBIRA TV 7 NOERRIZE 25588 DS b, ) — RES, mH&RT Y b
DO ID KO WEC Ik, HOWMERFL TS T =220 EWHET, ERLAZA TV =7 b
ANDRAVERETLI 7LV VAAYY ROKDEET D,
3. active unify AV v R (518 : TR T—41)
(AYVY ROFIED) THRT =2 A>T FOWT MDA ETT S,
Ief7—451 BEFRE BHICERELZELAA UTOAYE—YZ2HABNEL TV
J— R~NED,
funify(Tn= #IHAME, B OSH%E, BARME)
IWKF—%1 AV a—<-FTVz9h HAOTLVI TV YAAY Y REMREL,
ZTORIfEE THRT—21 OEKIEETTD,
[HRT—51 BNV RXL—I9HMBBA TV b [ WHKT—& ] 25T RA V2% H
DIZEIAA, LFDOAY =Y EEHSMBIEL TV ) — RS,
%unify(Tn= GIHIE, BHOSKE, TRHET—%1)
IRET—41 B (PR —9ARSRA TV MNAAD) Yz xL—4 - FTPx /b
FRT—2) OFV 77 VY ARAY Y RERHL, TOERDMHEEHSOEKIEITS,
4. Yread ZEAV Y N (518 : Yread DFIHUH)
Y%iread Dk ERRFIE Tn DMEIZHENEATOWTNNDMLEE %175,
Tn>1 HOMWMET /) —RAUTDOAY Y —VEEET D,
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hread(Tn—1, HATDSHSE, (HiD £ D) RIF5H)
Tn=1 V794 -av>¥a—x - A7V EfERL. BADTLV I 7V YV ARAY YR
ZMHT, TUTTL 77V VAAY Y RIBHLORD AL, fERRLZY o4 - av
VA= ATV NEDRTA AT =Y avEiTD,

AV a—<AESEBA T 0 NOFEM
ZOFTIT NOBRFETET—RE AV Y ROWHANE % LA FIZRT, read_hook class & U
T. gereadhook.c TEHZEINTWVS,

1. K957 —4
(fot) 2 — RES, @HRKRTY M) D ID, EHA (WEC), #E LU/ %read DEEL
FOFEMIZIZUTTH B,

struct consumer_object_method_table *method_table;

long node; /* J— KBS x/

long index; /* BRIV MY ID 1%/
long wec; /* BEH */

q to_read_hook; /¥ ZEI—TTV MY %/

long return_index; /* RIG5E */

};

2. active unify AV v K (5180 : TR 7—41 )
UFRDAY =V %HAPRLT W) — RN%D,
Yunify(Tn= #IHME, B OSRE, THRT—41)
3. %answer_value Z{FA Vv R (B : DagT—41 TRFED )
HAaWRDREHE (A YV REIED) NRESR] B—HT2R05EUFORAYL—V%,
%release (H /7 DSR)
BELN U BVGBEIEUATOAY Y=V 2ASMBIET ) — RANEET 5,
%unify (Tn= #IHAME, B DOSME, THRT—X]1 )

1034 V754 -avya—~-ATVxH bDOFM
reply_hook 7 2 & U, runtime/ge_replyhook.c TEZRI N T\ D,

1. ATV VOBRETLZTF—4
w55, EHA (WEC)
SO FEIZIX. AT,
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