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extern int printf(const charx,...);

int main (O{
int data = 0;
goto cgl(&data);
}

__code cgl(int *datap){

(*datap) ++;
goto cg2(datap);
}

__code cg2(int *datap){
(*datap)++;
printf ("%d\n",*datap) ;
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_code cg(__code (*ret)(int,void *),void *env
DA
goto ret(l,env);

}

int c_funcO{
goto cg(_CbC_return,_CbC_environment) ;
return -1;

}

int main(){
int test;
test = c_func();
printf ("/d\n",test);

return O;

}
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MoarVM D84 ka2 — KA % 7Y 1% sre/-
core/interp.c TEFEIN T3, TOH DK
MVM_interp_run TS U 7201 % 54473 %,
BIBAN ClE R Il REEI LT % cur_op, BITE
ERD %R LT op, Thread OBREEDMRAES
11T \» % Threadcontext % E DL ZFIHT 5.
WAETIEIRE S HEOBEERDH D, C D goto
DHHATE 28546 1F Coded 12733 MVM_CGOTO
777N TRVERENHT S, 2hsto
B ER% case X & L T2 F77 5.

7 NVER 2T %5413 Code3 127§ 7
ANV F—7 WV LABELS IZ7 7k AL, 7—7 LI
BEHEINTWE7FLAZIEL, 71 NEXT
TEBET 5. Codeb 2R noop ¥ b3 KD
B EI$ % %, goto NEXT; DARIBINT
W3,
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2= FOARNET Ny HL L TRIERTE 2\,
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ENZE 2R T 2FICF@»22 5, BEX%
case X & L THEITI NG, FATRIRDNE 21
Th L, TRVER LI TR ZT> T 3
BCOY—Ra—FIZBI 2 0[FHEBVIETT 3,

static const void * const LABELS[] = {
&&0P_no_op,
&&0P_const_i8,
&&0P_const_i16,
&&0P_const_i32,
&&0P_const_i64,
&&0P_const_n32,
&&0P_const_n64,
&&0P_const_s,
&&0P_set,
&&0P_extend_u8,
&&0P_extend_ul6,
&&0P_extend_u32,
&&0P_extend_i8,
&&0P_extend_i16,




Code 3:
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#define

NEXT_OP (op = *(MVMuinti16 *) (cur_op),

cur_op += 2, op)

#if MVM_

#define
#define
#define
#else
#define
#define
#define
#endif

CGOTO

DISPATCH (op)

0P (name) OP_ ## name
NEXT *LABELS[NEXT_OP]

DISPATCH(op) switch (op)
OP(name) case MVM_OP_ ## name
NEXT runloop

Code 4:

interp.c D~ 7 a5y

DISPATCH(NEXT_OP) {

0P (no_op) :
goto NEXT;
0OP(const_i8):
OP(const_i16):
OP(const_i32):
MVM_exception_throw_adhoc(tc, "
const_iX_ NYI");
OP(const_i64) :
GET_REG(cur_op, 0).i64 =
MVM_BC_get_I64(cur_op, 2);
cur_op += 10;
goto NEXT;
0P (pushcompsc) : {
MVMObject * comnst sc
cur_op, 0).0;
if (REPR(sc)->ID !=
MVM_REPR_ID_SCRef)
MVM_exception_throw_adhoc(

= GET_REG(

tc, "Cangonly pushgan,
SCRefwith pushcompsc")
if (MVM_is_null(tc, tc—>
compiling_scs)) {
MVMROOT (tc, sc, {
tc->compiling_scs =
MVM_repr_alloc_init
(tc, tc->instance->
boot_types.
BOOTArray) ;
b;
}
MVM_repr_unshift_o(tc, tc->
compiling_scs, sc);
cur_op += 2;
goto NEXT,;

}

Code 5:
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Z V) ¥ F VIR MoarVM D84 F a— K5 4

interp.c TIMHAI—FDT 4 A8y Fix= 7
v %ML 7% curop DFFERY T XV DER, b
L i3~ 7 1 DISPATCH 23&B ¥ % switch X T
Tt Tz, ZD# MoarVM D4 a2 — FiZ
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EDBITAT, 1 7 74 NAY DR RIC -
TLEI. 7V Y %7 L < IF switch X
RSN TLE) &, MO CY—RA7 74 )Lip
5 DO AN HE Vv, CbCMoarVM Tl
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5§ % CodeGear % fERK L, £ CodeGear D4 Hij
ZHEFEE L TR CbC ® CodeGear DT — 7L
ZER L7z, 2@ CodeGear DT — 7% S H T
% CodeGear & cbcnext THH, ZDfo~wrn
NEXT % interp.c @< 27 1 NEXT % CbC fHicE
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#define NEXT_OP(i) (i->op = *(MVMuint16 *) (i
->cur_op), i->cur_op += 2, i->op)

#define DISPATCH(op) {goto (CODESI[opl) (i);}
#define OP(name) OP_ ## name

#define NEXT(i) CODES[NEXT_OP(i)] (i)

static int tracing_enabled = O;

__code cbc_next (INTERP i){
goto NEXT(i);

}
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typedef struct interp {
MVMuint16 op;
/% Points to the place in the bytecode
right after the current opcode. */
/* See the NEXT_OP macro for making sense
of this */
MVMuint8 *cur_op;

/* The current frame’s bytecode start. */
MVMuint8 *bytecode_start;

/* Points to the base of the current
register set for the frame we
* are presently in. */
MVMRegister *reg_base;

/% Points to the current compilation unit
. o*/
MVMCompUnit *cu;

/* The current call site we’re
constructing. */
MVMCallsite *cur_callsite;

MVMThreadContext *tc;
} INTER,*INTERP;

Code 7: MoarVM DIEM % N L 7 Wik INTER

4.3 MERITEFD CodeGear NDZEIf

7 X)L T — 7R case XD switch Y D4
FEITEFT%Z CbC AL, CodeGear DEL L L
THIAT %, interp.c I Code5 2 THRIZ® 7 1
OP ZFIH L TR I N T 3,

OP(.*) . ¥IZEMT 23N Fa—Fo4
RICTH2, WHEID7 Uy 7213 LABEL 5 58
%, ¥ 7213 swtich-case IZ X > THIE$ 54, /N4 b
a— FOA4HTIALYI LABELS OIRTACEI LT
W5, ZDONGE S CodeGear 2 LABELS
DA & K X ¥, Code8 12”7 T CodeGear DAL
71 CODES & LU Ci%E 9 4UE CodeGear DT 1X
M7z, 5L CodeGear TH 2 HE R T LI
BUERE L L TcbezDl) %,

| __code (x CODES[]) (INTERP) = {

cbc_no_op,
cbc_const_i8,
cbc_const_il6,
cbc_const_i32,
cbc_const_i64,
cbc_const_n32,
cbc_const_n64,
cbc_const_s,
cbc_set,
cbc_extend_u8,
cbc_extend_ul6,

Code 8: CodeGear FCHID %

A DFEITUIHT MoarVM DL YR8 Th %
reg_base P ndl cur_op % EDEHEFAHL T
%03, 24613 MVM_interp_run O @ — A L2
BELTHHLTYWS, X0 zMHLTw5E
VY FIVIRTIEFE BN TS 2707 7 & ZH]
HETH %3, CodeGear DB H) T2 EIHLT
% CbC TIET7 72 ATER\, ZDH CodeT IZ
RIRRIZ, 4 7 7)) % OEREZEN L G
inter ZE#T 2. ZOWEER~NDKRA V¥ TH
% INTERP BIDZ# i % CodeGear D AT E L
ThH 2 %. CodeGear WTIZ INTERP Z#%Hd %
ZETA VY TV Y DEFERICIT 72 AT 5,
CodeGear DB TIZL ¥ R ¥ DIED FHFEIZLT
bt vy, AN ZE>TLY RSy EY
JREWTESL, ZOMINTERP DX YN TH S
MoarVM DL P A ZDHbDET—F T 7F ¥ D
LIRS LICREZHENPIRETH 5,

AETHD CodeGear DEE %X 3 12K T,
ZDHTEBTEHLNT VLB ESTIE CbC D goto
SCCHER L, RO MEITZEE O C OBIBOT O
LEBoTn3,

BED ChbCMoarVM X R D4t v DT 4 A
23y F% cbenext DT T35, ZD#E cbe_next
oA a— FIZHIET % CodeGear (ZHEHE L,
CodeGear %> 5 cbenext IZHEFE S 294 7 L35
ADOINTH %, CodeGear W5 C DBIEUIZRT
7 S MERNHPARETH 5 720, C DRI ZEFAT
DI AETE TN T 2HNTE L, AW
KR switch XTH % 72, break ¥ 3 KD case
WBAT L 7288wt % & 9 128l CodeGear
ICHERE L, % D% cbenext [T 289 — > )



FEY 5.

__code cbc_no_op(INTERP i){
goto cbc_next(i);
}
__code cbc_const_i8(INTERP i){
goto cbc_const_i16(i);
}
__code cbc_const_il16(INTERP i){
goto cbc_const_i32(i);
}
__code cbc_const_i32(INTERP i){
MVM_exception_throw_adhoc(i->tc, "const_iX
UNYI");
goto cbc_const_i64(i);
}
__code cbc_const_i64 (INTERP i){
GET_REG(i->cur_op, 0,i).i64 =
MVM_BC_get_I64(i->cur_op, 2);
i->cur_op += 10;
goto cbc_next(i);
}
__code cbc_pushcompsc (INTERP i){
static MVMObject * sc;
sc = GET_REG(i->cur_op, 0,i).o0;
if (REPR(sc)->ID !'= MVM_REPR_ID_SCRef)
MVM_exception_throw_adhoc(i->tc, "Cang
only push,an SCRef_ with pushcompsc
");
if (MVM_is_null(i->tc, i->tc->
compiling_scs)) {
MVMROOT (i->tc, sc, {
i->tc->compiling_scs =
MVM_repr_alloc_init(i->tc, i->
tc->instance->boot_types.
BOOTArray) ;
B
}
MVM_repr_unshift_o(i->tc, i->tc->
compiling_scs, sc);
i->cur_op += 2;
goto cbc_next(i);

}

Code 9: CbCMoarVM D /XA k a— NIzt 9 %
CodeGear

NA P A= FOBIIKRTH 22, TXT2 T
LT 2HITEE L < &\, #iE-> T PerlScript
% T interp.c 2> 5 CbC ® CodeGear % HEIE
K BA7) 7 r 2R L, ZOA2Y 7T
WU TOBIEFHE 2HTT 5.

o OP(.*) @.*iB4r % CodeGear DI L L T,

other cbc
code gear

~
other C function
P4
@ e

N~

¥ 3: CbC IZBIFT S MoarVM XA ha—FA vy 7y
N DIRAEER

~
~

SEVHIZ cbe_ 2D 7z L ORET 5.

o cur.op 7% EREER INTER @ X ¥ NEHUL R
AV iR T 5 L) IBIET S

o GCXEDIH~< 71 MVMROOT %\ &
EBDRA % A8 v 7 ICEGEIN, ?&
A% static b9 %

o KRED goto NEXT % goto cbe_next(i) IZfEIE
ER

o case X T P D case XIZH TV B HTIE, case
SRR T % CodeGear 2B T 28R goto
XEMNTIMA B

L5t Code9 T3 cbe_const_i8 7 &% case XD
T D case TTICEEYS T % cbe_const_i64 1B T
DRRICAM LI N T\ %, %72 cbe_pushcompse T
& MVMROOT 2R S sc ZIEL TV 55, T
N7z static CEF LIEL TV 3,

BIfE CbC TRt #1172 OS TH % GearsOS I
I Interface 23EA I T35, 2 Java D in-
terface, Haskell D7 5 212843 22 TH D,
R D CodeGear IZ Interface B THESE T % 231
HETH %. Interface IFFHTED CbCMoarVM D HE
I LT WD, 54 ThreadedCode D %
WRITICHEDMmEI—FF 4 Ay FETIC
HAZBH L Tw3,

4.4 MFEEDLER

AR T Perle MEZDKRE & LT ChC % H
W, WHHOFEEE AT 572, CbC 2 H VWG HED
MoarVM DR FHE E LTI, firda — FicRhie
T E C OBIgE L TRl L, ZoB%o R
A vy RFMT B HEDEZ NS, BRAL v
Y DA EER L, ROMmaa— FicHisd 28



BERA VI RETETT S, COBERAL v
AL 754, CbC L FABRICUEDEY 2 — )L
fLIZTEETH 5. Lo L, CbC & ikE ik
Tl S BEBFH L CUB %2 T 54 CDOARY v
7 7L —u0JEMICERICE S, C OBEEOH
LOIRALS, BHD case XP TV v v/
ZRMH L7 & BB IS 22 6 7o,

5. MoarVM OFI\v 45

MoarVM HED 73y 7'1Z MoarVM DV R Y
FUIZT AL a—FBHHEL T ATl
FITAEETH S, F72, CbC % T F BN
ROWRKZIT- BRICEFHEWILR DT Ny 7%
19580, CbC ZH Vi nAd Y 2 F )L DOMELR
EDWFN TNy TMBFEE 2D, MoarVM H {4
W TNy 2B T 5 Y — VDBEEL R\,
MoarVM HRD TNy 7775152, CbC % H v 72 4L
B2 E DTNy ZIZo T E O T2
THMEDD B, ARETIE MoarVM D73y 71T
B2 C TNy AOMAEE MoarVM @ 7 A
FFEEIZDOWTHRT,

5.1 MoarVM QN hA—KRDFINNv T

MoarVM D {784 Y T&H % moar 1% L T,
MoarVM D34 b a— K% dump 4 7> 2 v {4
FCEEAAER D &, N4 b a— FHS MoarVM 12
Xz7xv7)a—reLCcHIENn3, Ll
24U MoarVM 233447 L7234 ha—FD L —
ATlE7 <, MoarVM D NA b a— F&EZHaL 72
bDITBE R, T, Ho IR 258 %2R
T4 Y P F LD MoarVM &, CbC TEEH#Z /-
CbCMoarVM i @ moar % L TH M UkEHR
DIE->TETCLE ). ZD7dH5HD MoarVM D
NAFa—=FAL vy 7V IDEEDT Ny 72l
C@ﬁ&‘ ‘Tﬁ‘éf T, e THEERICHT L ah

BHERT 2121 gdb R ED C F Ay HEFIH LT
M%NM%@%FV-XT%%%#%&

CbC filliZ Codel0 127 §HEIC chenext 1T break
point ZFET 5, AV FHIUNIFRDA Ra—F
DFED~ 7 I I —DOEEZTOHT LI I
fEIE L, % 212 break point Zi%E T 5. CbC

Tl CodeGear DA% T3y &' L CHEBER T
%5ﬁ A ¥ FVhE LABLE DS D 2 F
LHATEDARA—FIZHIEL T EhET

Ny @%T‘}%T%%#% %,

TR MR T 272 D121E Codell 12T X H

1) ¥ F N D MoarVM @f%é cur_op NfE% MV-
Muintl6 DRA ¥ ¥ TX ¥ A L L, TN TEZ
#7739 %, break point ZHNF T3 ¥ 2 —BIT
it curop IC7 7 AT 2HENPHKE WL, A8 v
77V —bLx—Dup TELEND S,

(gdb) b cbc_next

Breakpoint 2 at Ox7ffff7560288: file src/core
/cbc-interp.cbc, line 61.

(gdb) command 2

Type commands for breakpoint(s) 2, one per
line.

End with a line saying just "end".

>p CODES [*(MVMuint16 *)i->cur_op]

>p *(MVMuint16 *)i->cur_op

>c

>end

Code 10: CbCMoarVM IZXf L TP break point X

dalmore gdb --args ../../MoarVM_Original/
MoarVM/moar --libpath=src/vm/moar/stage0
gen/moar/stagel/nqp

(gdb) b dummy

Function "dummy" not defined.

Make breakpoint pending on future shared
library load? (y or [n]) y

Breakpoint 1 (dummy) pending.

(gdb) command 1

Type commands for breakpoint(s) 1, one per
line.

End with a line saying just "end".

>up
>p *(MVMuint16 *) (cur_op)
>c
>end
Code 11: A Y ¥ F VAR MoarVM IZXF L T D break

point P¥iE

5.2 MoarVM DIEFIFTIVY JFik

L% L MoarVM MEFT T 2 ir B3R e o’
2%, ZDlegdb e EDC TNy HT, AYPF
LD MoarVM &, —#B% CbC TR L 72 CbC-



MoarVM D%l 78y 7% FEHTLTITH 2 &
EHEECTH S, Perl REDAZ Y 7 P EAWTH
BIICIRFT L 727, 1 7% 59512 script 2
vV FEFETLRETedb 2E T2, FL—
ATIREFTLGHELDABBETENITR VA,
Codel0, 11 T break point IZ command & L Ti¥%

ELTWBRRIZ, BE I curop DIEZHIL
BT DHRDEEEEAT S,

FERIZEfT L w774 Vo—FxEFNE
11 Codel?2, 13 IZ7R T,

Breakpoint 1, dummy () at src/core/interp.c
146
46 }
#1 0x00007ffff75608fe in MVM_interp_run (tc=0
x604a20,
initial_invoke=0x7ffff76c7168 <
toplevel_initial_invoke>, invoke_data
=0x67££10)
at src/core/interp.c:119
119 goto NEXT;
$1 = 159

Breakpoint 1, dummy () at src/core/interp.c
146
46 }
#1 0x00007ffff75689da in MVM_interp_run (tc=0
x604a20,
initial_invoke=0x7ffff76c7168 <
toplevel_initial_invoke>, invoke_data
=0x67££10)
at src/core/interp.c:1169
1169 goto NEXT;
$2 = 162

Code 12: A VY ¥ F VIR MoarVM D/NA F a—FdD b

=X

Breakpoint 2, cbc_next (i=0x7fffffffdc30) at
src/core/cbc-interp.cbc:61

61 goto NEXT(i);

$1 = (void (%) (INTERP)) Ox7ffff7566f53 <
cbc_takeclosure>

$2 = 162

Breakpoint 2, cbc_next (i=0x7fffffffdc30) at
src/core/cbc-interp.cbc: 61

61 goto NEXT(i);

$3 = (void (%) (INTERP)) Ox7ffff7565£86 <
cbc_checkarity>

$4 = 140

Breakpoint 2, cbc_next (i=0x7fffffffdc30) at
src/core/cbc-interp.cbc:61

61 goto NEXT(i);

$5 = (void (%) (INTERP)) Ox7ffff7579d06 <
cbc_paramnamesused>

$6 = 558

Code 13: CbCMoarVM DN Fa—FD FL —2A

F Y P F U TIEEBRICETT 2o uiiz 7
~)Liz @éhftio%%m%fnzﬁkf
HATE WD, CbC Tk ITT 2 HBHHET
%.&@&ﬁUV%wwcmﬁSLMmL®%$
ARG L T35, a 2oz Bl znz
NOTFZ M LEVLHFRAE LT &2 3R
TZJ N5l script 2= v FOMER L 7z0 7%

WHEZ 2 EHR T A2 S EHEBELH

EﬂﬂﬁT %. (Code 14)

131 : 131
139 : 139
140 : 140
144 : 144
558 : 558
391 : 391
749 : 749
53 : 53

*54 : 8

Code 14: /A b a— FOESRHMD 557

HEOPELUTORHEIBERTE G, 20
i D CodeGear XU T 4 A%y F 43 IZ break
point Z 17, %ﬂ%ﬂ@ﬁﬁd)é@j%bhﬁkﬁ"%
FIZ cbereturn FDOMAVETIN TV 5
X, ZDEFTTmEZY D X % cbe_invoke 76%
SIEIZILT 258, ZOREATHH»L 5D
EHODFEEL T2 il E e, TR
CodeGear IZB%T HFEIC CbC 2 v 84 F DN
PELCTCO2HEEDH 24, TV 7LD
MHEMER LBV TNy F 2D L Lk D,

DWEh

5.3 MoarVM D7 A MAZE

MoarVM 13 A TEITT 2 HRARA[RETH 5.
£ NQP DY XY b VITHBET 57 2 FiE NQP
TEPNTV S, o TNQP %2 ERHE R, NQP
DXILTENFRIZERINEY = VA Y S



b nqp BBECTH DL, ZDE, Y IVATZY T
ngp & ERHK LR VS, MoarVM D 7 A + 24T
) oMK\, CbCMoarVM 1& NQP D+ )L 7
EOV R O3B LTI R TR 2 v 4, S Tl T
A N DIEFTHFKZ W, Lo L, MoarVM DN A F
Y moar & MoarVM D/ 8NA | 2 — FZ&§iAdtr 2
EIENQP 22NV 7ELF LA ELTHHETH S,

Z Dk, IEEICHEL T\ 3% MoarVM D 34 F
Y moar & nqp ZFHE L, Z® nqp A5 MoarVM
DNA P a—FIZNQP Tt S 7z 7 A M 2%
g %, BHIt MoarVM DA b a— FigA
A Y moar ICJETHTETARTHD, TA %
19 EXHER S,

5.4 CbC AVIXALTIckBINY

ZNFTD ChC IR 2MZEICB W TIE, EE
o AH % CodeGear 12525 L — A7 — AT
FHLCWwX, CbCav 4 7aHIEZN TN
BL7TAMAAL = 2E{LT2HDD, MoarVM
DB ERZ 7Y =27 D CodeGear % 2 > /%
A NEFETT D50, TSN HE L, &
IZ CodeGear [ED goto 1281 3 tail call 7 7 7D
FrZ5°, DataGear & LT L Tl 2 REER DL
DT FLVADBRY v 7 R4 VI DiEL D EALICR
TLEV HEHFD C DB Z call L7Rica—7
VAR DRSS DataGear D7 F'L A DA% F
HALTLE). ZD% DataGear DREER DD
Exfb b, CH 5 DataGear I return L 72 BRI
DataGear DHEERVBIIE I NE NI TH S, T
DTGB OMIN TNy T ERiTulns Tu s
TUATVIRERDHEE FL— AT EHLL
THET B I ERHEKS, BRTIE CbC a v
A7MNTu T I2DORKERT 2EEEZIS /-0
CbC av A FDONTZET 7075307
DERIN TS, Kfa v 4 7o N7 %0
APl B A AN A A= I A A d (oS S g
B LR, 65T ChC a v 34 7HEDfE
FEZ R LI 2HELSBOTFELE > T35,

¥ 7 BLENR clang LICHEEEL 72 CbC a v 34 5
Tl CodeGear WD taill call fRED T 7 — 535
ELTLEI RV NT ZHEPHRE L, Z

DAL gee BICFHEEL % cbe a v 84 7 %F]
L gdb 2R L 7Ny 22475,

6. CbCMoarVM DFFEERE

MoarVM OB K72 A7) 7' b SEEALBR I
CbC %) L 72 FrBRAE £ CICEB O S & RED
HRINT, RETEETHRZER, RICHE
B¥TD ChC Z I L 72558 DRI D W TES
T35,

Z ) P F LD MoarVM Tl firfr 2 — Pk
BEFTIE T XY 2 v 7 B LU switch SCTHE
LINTnk, ZOR/FEL C 774 NMICmma—
FOFEITOEREPFEL RiFIUL R 5w, 5
MoarVM IZHT1 727234 F a— FPEAIN T L
HEFEZ DL interp.c WERIZR 2 TEEEDH 5,
B 0 LB > Mo TR 80 2 1 I 2, switch
SCHRIZE DT WL S B D BRI D> & W S5 H3
Hk w7, Ktk FEVD 0 2 E BT ET
EEZoNS,

CbCMoarVM D4, CodeGear & L THA 7
a7 %Rk 2 %4 ) ¥ LD MoarVM Dk
IZ swtich XD 70 v 7 s S MBS 72 5.
ZOREBRT 2maREa—FoEL, €Y a—
NWET 2HDARETH 5. F 72 CbC & goto LT
BT 2 LMOEH O C OB ERUEVE2T 2
HBTRETH 5. Hit> T CodeGear NI DALIH %
MOEFTH &S 23 Al6E & 7 2 AR H1E
bl LT3,

ThrededCode % 29 2 54, BHMAT 4 X
Ry F OFERT L EBRICHET I NS a2 KiE
WAL 2 UE7% 6 %\, CbC 2 WD
B, e IZ 772D CodeGear DEATH 5,
% D Fy CodeGear % ThrededCode (2% L 72 Mff
e L GERT 2HERTE S ma ULl o o
IE%131F¢ 9712 ThrededCode % FEHL 9 % FH231]
HTH 5.

%7z CodeGear 1384 F a— FL )L EE UK
WTE 278, ThrededCode Z Db D% 7HEL T
i a2 2 2 EPARETH S, Z41d CodeGear
DEBEANL L LT BECE 20 5 DHETH B,

MoarVM D34+ a—FA v & 7V & OEfr i



TV FNDFEETIETRVY v v TEHWTHE
EINTVD, ZD%, EEET VLI break point
Z T BEBERGE ., AEEED TNy A DA
AATRE CY—Za—FofEz{EL, 1785
ZH8%E L T break point ZRE T 5 MEDH - 7z,

CbCMoarVM D¢, CodeGear HLfLT/NA |
I — FORBLEAT 2 FEiR L T 2 72, @i OB E L
AU < 168 CodeGear IZ break point % 2>} % H
NHEETH S, ZhUIC7Tur7 v 7o
NLTHOFT Ny 70, JREEZ L 12 break point % 2>
FEHEBHRL LK T S, @ED CFRET
SEENHER 2 L 2 GE LR L TiRkbved <
BoTWHEFZS, IHICTRLT =TI TD
BHOBA, RDONA b a— FERTIZEET L »
MERTET, HBEICEZIWREDODIE T LT —
TN E B % (EEE DI TR CHERR T 2 HEEHS
Hol. A7V T REEHOIFMRMITHEK S
MT Ny B LT L B0 ATERI» 5. CbC
FEE Tl CODES 7 — 7V NIZK D CodeGear D
HHIDIA - T %2, D & CodeGear D44 Hi
TNy A L CHERT 2 HBHIR S,

B MoarVM (X Lualit[3] Z## L JIT 23
ANZIT> TS, LuallT 2D D% CbC IZi#
IHEE 50T TiEED3, CbC @ ABLIZ JIT i
7oa—Fz&EbE 2HNARETH % LHEITE 5,

AR RIIIE S fib 2 25 1cF 47 0SS % &
ZRALCHFET 200PR WS, CbC 7rY =

DIBAEIME N E W) BURD D 5.

F 7, BiE F CICEEGR X8 D CbC a2 v 34
7 WBHEIER IS N T 2 A IR T WIREIC 2 -
TWw3, CbC a4 71k gee & llvim/clang 1252
ELTWwdE N7y 75— MOBRET S
WIRH L, LrLav,4 70— 3 vIZh
UC CbC THIHT 2 a4 5 ND API 3% 7
2H60% <, APLOEEICHE ) BIEEEL L%
T EDH 5.

CbCMoarVM T i C 2 5 CodeGear -\,
CodeGear 2> 5 C ~DER 7 E3E H 0 D IR
INTWEH, ZoWHF D CodeGear T tail
wﬂ@ﬁﬁﬁ#ﬁ’%%?%% tail call O il

IFPIBCERDEATRLIE, R vy U HERD Y A

AMEERZREZTIDEND S5, FEDNTTIE
CodeGear Wil COARE R 2 ¥ v 7 Bl % 58
IHER L ETuninn,

% 72 CodeGear 25 C 127 5354, BREEA Sk
BEITIHIMBELRD S, C DB DEE T CodeGear
ZIEOH LT 38567 EEREA Sk R fEH L 7%
CTHRWT —RIIET 558, B%IC C & CbC
ZITERT GG IRICZ 2 M H 5.

7. Threaded Code

BLED MoarVM XX D5 % /34 Fa—F» 56
T ARy FLIRER, TV Yy 72 FA L
FITL TS, ZOUMTIET 4 A%y F DOfEHT
IZaRX 2> TLES. CbC % MoarVM 1
BAT 2 LT, N ba—FolzEEY 7L—
Fra—NOINEEHEZTL £ ) HBAHETDH
%, I CbC 3EEAR 7T vy 7 DHALL &G L
TW3ETHS, CbC TIIBET «+ ANy F 21T
9 CodeGear T&H % cbenext ZF]H L T3 23,
Threaded Code Z5343E9 51cH 72D, cbenext &
}\@ CodeGear IZ[E#HEM T 5 cbe_fixt_next D

TrFPELTND

itﬁﬁﬁ%%’]kﬁf&%f\% Mz 1@mra—Fe
LTHAL TV, 2% 16 /54 b7 SRR
L2 izMRckz 2 X ) IcFEHETI2HLED
BELCTw»3

Perl5 128 Tl perlee &9 EY 2 — L35
FEINTW 5, Z4Ud Perls NEFTHIH L Tw 5
Perl X4 F a2 —F % Perl ® C API TH 3% XS =
O COY—R7 7 A NVICHIDIAAR, Z %
CavANLTav 4L TEENRIHLDTH S,
perlecc ZFIH$ 2 Z £ TPerl £ % 7V ¥ 3N
WL THAEST 2N F Y 7 7 ANV EFRT 25
WHEETH S, LD L perlec i& Perl A7) 7 b3
EHEC 72 513 EIEREIC C I Z 1T ) HP T,
BETE Perl Da7EY 2 — 54N T
%. perlce 1 Perl D84 b a—F% C ~DOEHD
AT H, C “G‘%"*éfh“cw% Perl #2HTHITL
7oy E BRI IZIFIEE D & 2\, F 7% perlee
fi&éhtcwv—x:—Puﬁ%?%b,:
NxETNy 7T 5003HWETCHH S, MoarVM T



threaded code Z FEEL K/ GH, 2 DEATD A
CbC 7uZ 7L LCYIDIBTENPRTH S
Fyperlec ERITY —VZ2FRT 2 Z LB ARETH
%, CERETYH perlec DERICHTEREGEZ C DEYEL
{t: 941 ThrededCode DEE Y% WEETE % 23,
CbC & Hul U CALPE D BAAT ASHHTE T 1 75 > By
LIz RiA® 72>, 72, CbC D CodeGear 13 FEA
TRy I7ZDHDTHDE, CbCTurIntl
<Y h B384, CodeGear # 2D F FH T THUL
X<, BERE N CbC 7u 25 LEED perlee &
i LTl 9w, CbC % V72 ThrededCode
T perlec Dk Y — V2B L 72854, CodeGear
DB HIIEH ICHERE 97 411X CbC @ CodeGear %3
ThrededCode % & h #E(LHIKk 2 LHEHITE 5.

CbC @ CodeGear 13 goto X TE ST 570, X
? CodeGear B—BIZREL TWEHAHC a v
RAZHTA I 4 VBT 2HITRETH 5.
CodeGear 231 ¥ 74 VIE SN B RAICO VT
WEHGEITIE T % FEDYH % 25, CbC ZFIH L 728
& CodeGear B TA v 74 VIEFDSHRETH 5.
% D7y, ThrededCode % FEET 2 GEICHRE L 7%
KD CodeGear % A ¥ 7 4 VEBT 2 HLTHET
» 5. $t->7T ThreadedCode ZFEHT 212H 7 b
Pl R 2 AR T 2 DD {, BEFDOEIR
% FIF L C ThreadedCode N EHHFK 2, %z
MEDIRTHTperlec 2 E B LT X b Endfb L
7z ThrededCode YEHITE 3,

8. F&&

AFFTIE CbC 12 & 5T Perl6 DR TH 5
MoarVM £ ¥ % 7'V % O—i& R & Z D F%E R
L 7z. CbCMoarVM TlEA Y ¥+ )LD MoarVM
EHI L T T DRRAAR D E S Tz,
o CodeGear HLA7 Tp A AL % Fliah 3 % FHA3H]
BELRD, B a—WLHRE & o 7.

e ThreadedCode % 92359 % BRIC BN AY 1C 524k
WTE B HIARDL Tz,

o CodeGear ZE A L 7z B COREALDS
R L Ao 7z,

o break point % iy DUBLEAN TH T % 3]
Lok,

o TFEIZM DI % CodeGear IZFE 2
DR THDE, FNVERHLEGA L
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