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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
)
goto ret(1l,env);
}

int c_func(){
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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ERDA%TE LR T op, Thread DBREIRE X
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MAETIIRE S ZHBEOEERH D, C D goto
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2= FOARNET /Ny AL RV TIRIERTE W,
CLARLTOT /Ny ZIITIET P LR L EBEITH
ENBET 2 ERT 2 FHICFR—B»H 5. BERE
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FCDY—ZAa—FIZBITBHHELKTFT 3,

static const void * const LABELS[] = {
&&0P_no_op,
&&0P_const_i8,
&&0P_const_il6,
&&0P_const_i32,
&&0P_const_i64,
&&0P_const_n32,
&&0P_const_n64,
&&0P_const_s,
&&0P_set,
&&0P_extend_u8,
&&0P_extend_ulb,
&&0P_extend_u32,
&&0P_extend_i8,
&&0P_extend_i16,

Code 3: T~ LF—7ND—E5

#define NEXT_OP (op = *(MVMuinti16 *) (cur_op),
cur_op += 2, op)

#if MVM_CGOTO

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

DISPATCH(op)
OP(name) OP_ ## name
NEXT *LABELS[NEXT_OP]

DISPATCH(op) switch (op)
0P (name) case MVM_OP_ ## name
NEXT runloop

Code 4: interp.c D~ 7 B4y

DISPATCH(NEXT_OP) {
0P (no_op) :
goto NEXT;
OP(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 * const sc = GET_REG(
cur_op, 0).0;
if (REPR(sc)->ID !=
MVM_REPR_ID_SCRef)
MVM_exception_throw_adhoc(
tc, "Cangonly pushgan,
SCRef_with_ 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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L < i3~ 7Z 1 DISPATCH 23EB ¥ % switch X T
fib Tz, ChbCMoarVM Tl & D% fiik
T 5702, ZNZTNDMFIINIGT 5 CodeGear
ZVERK L ,CodeGear i %2 EFE L LTHRD CbC D
CodeGear DT —7NVE2EH L7, T CodeGear
DT —7N% ST % CodeGear I cbenext T
bH, Zohd~ 7 v NEXT & interp.c Dv 7 1
NEXT % CbC HIICESEL 72D TH 5,

#define NEXT_OP(i) (i->op = *(MVMuinti16 *) (i
->cur_op), i->cur_op += 2, i->op)

#define DISPATCH(op) {goto (CODES[op])(i);}
#define OP(name) OP_ ## name

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

static int tracing_enabled = 0;

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

Code 6: CbCMoarVM D N4 Fa—FF 4 ANy F

4.3 WRRTEAD CodeGear NDEIH

7 X)L T — 7R case XD switch Y D4
FITE T %2 CbC 12 L, CodeGear DERL L L
THAT %, interp.c IZ Codeb IZRTAY AL T
BRI N TS,

OP(.*) DM 2 EATIENA Fa—FD4
RiCTH 2, WHEID7 Uy 71213 LABEL 5 578
%9 2%, N4 Fa— FoOA4RE LABELS Ot
FIDOWFITEBINT VS, ZOLONRELS
CodeGear % LABLES Dilfi tf & xJ it X &, Code?
12 $ CodeGear DELFI CODES & L TEET 1
13 CodeGear DAHTIXH 2\, 4 IEIZ CodeGear
THLHEERTHICsuffix £ LT cbe D)%,

__code (* CODES[]) (INTERP) = {

cbc_no_op,

cbc_const_i8,

cbc_const_i16,
cbc_const_i32,
cbc_const_i64,
cbc_const_n32,
cbc_const_n64,

cbc_const_s,

cbc_set,

cbc_extend_u8,
cbc_extend_ul6,

Code 7: CodeGear ¥ D—457

D FETUIHT MoarVM DL YR8 ThH %
reg_base P ndl cur_op % EDEHEFHL T
%03, 24613 MVM_interp_run O 0 — A L2
B LTHHLTwS, 70 ZMHLTwS A
VY FIVIRTIEFE BN TS 27207 7 & ZH]
HETH %3, CodeGear DB H) T2 EH T
%5 CbC TRT 7 RATERY, ZOR/A VYT
U & DIER %z HEH L 72 BHER inter ZEFKL, D
MHERA~ND R A » 8T %5 INTERP BLOZH | %
CodeGear DA I1E L THZ %, CodeGear N T
¥ INTERP Z#%HT 52T vy 7TV Y D%
fEHRICT 7€ 2§ %, CodeGear HDER T
LY AY DIEOFRE I T bk, A5 8%
FoTLI A2 BV 2 EMMTESL, 2Dk
INTERP D X /N TH %5 MoarVM DL P A ¥ %
DHDET—FTI7FvDLYAY LICFEELH
WHBETH 5.

AETHD CodeGear DEE %X 3 IR T,
ZDHTEBTHLNTWLBTESTIE CbC D goto
SCCHER L, RO T O C OBIBOT O
LEBoTn3,

BAED ChCMoarVM X R D4t v DT 4 A
23y F% cbenext 2MTo Tz, Z D cbe_next
2o a— FIZHIET % CodeGear (ZHEHE L,
CodeGear %> 5 cbenext IZHEFE S 294 7 L35
ADOFNTH %, CodeGear W5 C DBIEUIZRT
7 CWERHPAHETH 5 720, C DRI ZE R T
DI AETE TR T 2 HNTE L, AW
MR switch XTH % 728, break ¥ F KD case
AT L 7B AITWIR T % & 9 128D CodeGear
ICHERE L, % D% cbenext b9 289 —> )
T %,

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

}

__code cbc_const_i8(INTERP i){
goto cbc_const_i16(i);

}



__code cbc_const_i16(INTERP i){
goto cbc_const_i32(1);
}
__code cbc_const_i32(INTERP i){
MVM_exception_throw_adhoc(i->tc, "const_iX
UNYI");
goto cbc_const_i64(1i);
}
__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, "Cany
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 8: CbCMoarVM DN A ka2 — FIZxIHd 3
CodeGear

other cbc

codesegment ~

~ \
other C function
@ i

X 3: CbC 2B 5 MoarVM A ra—FAL vy 7Y%
NDIREEER

code segment

NAPIa—FORIERTH 25, §XT%
FHEECTEMTIHEBIEET L 20, A%
T % PerlScript % > T interp.c 2> 5 CbC D

CodeGear # HBEIZEK T2 A7 U 7 P #ERL
7o TDORZY T FTIRUTOBIET G E %2 Ef7
5.
o OP(.*) D.*if4r % CodeGear DT & L T,
SEUHIZ cbe B 7 L CRET S,

o cur_op % EHEEMR INTER @ X ¥ NEHIE R
AV iPoSRT L LHIEBIET S

o GCXHDZH~ 2 v MVMROOT % {5
FiEBDRA &% 25y 7 ICEGEFNIZ, B
8% static {Ld %

o KED goto NEXT #% goto cbe_next(i) IZfEIE
KR

o case LT R D case XU L T BEFTIE, case
SRR T % CodeGear 128K T 2 K£1C goto
XEATIA %

352 Code8 Tld cbe_const_i8 72 &' 43 case XD
T D case #5T125% %4 T % cbe_const_i64 1I2E% T
LERICEHI N TS, %7 cbe_pushcompsc T
& MVMROOT IZJAZEH sc ZHE LTV 55,
% static CHES LIEL T3,

BIE CbC TRl X 172 OS TH % GearsOS I
1% Interface DXEA I N TV 5, ZHUd Java D in-
terface, Haskell DI 7 7 21235249 2 TH D,
R D CodeGear 12 Interface FEH TRERE 3 % F430]
HECTH %. Interface I TITED MoarVM I 13 F4%E
TN TV WE, 5% ThreadeCode DHEEEZE 1T
WZH7- D BEAZBHI LT3,

5. MoarVM OFI\w %

MoarVM HED 78y 713 MoarVM D V) R
FUIKT AL a—F2HE L TOROLEREKTIE
FEITATRETH 5. ARFETIE MoarVM DT /3y
FIZBIT D C TNy HOH A E MoarVM D
F AR HEIZOWTHRT,

5.1 MoarVM @D Bytecode DF/\v ¥

moar (ZXf L T MoarVM bytecode % dump & 7’
¥a vEMITCEEAAEE S L MoarVM @ byte-
code 7ty 77Dk hENng, LarLlIn
1& MoarVM 2358417 L 72 bytecode @ b L — ATl
7% { MoarVM bytecode # Z#aL 7 b DI E 7



W, F 7o, S I % 358 % R T D moar
ZAMLTCHRUMHREMIE>TETLE). 2D
72 4D MoarVMBytecode £ ¥ % 7Y ¥ D5

DTNy 7ITiE @ﬁ& ﬁé&w fit> T3
BRICEIT L 7o 2l 51cidgdb B ED C T
Ny A2 HH LT MoarVM %_ﬁ% FL—=Z2F 24
TWhH 5,

CbC 1% Code9 1278 T HRIC cbenext I break
point ZFET S, AV FNMIFROA Ra—F
DFED2 7 RIS I —DBEETEOHT X9 I
fBEIE L, # Z1Z break point Zi&E T %. CbC fl

Tl¥ CodeGear DH4HTZ T8y AL CIEEMERE T
E 25, AV Y FIVRIE LABLE ORI DO 2 F-
POHTTEDARI—=FIZHIEL TV E0%E T
Ny O)%“é‘}”“ﬁ'%%i))?r) %,

BT EMERT 272D Codeld ITRT L) IS

VY F D MoarVM D cur_op D% MV-
Muintl6 DHEA ¥ ¥ Tx v A L, TN TE%
1719 %, break point Z I T2 4" 2 —Bi%T
W7 7R AT HERHEER L Ry
77V —b%—Dup T ELERD 5,

& cur_op

(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 9: CbCMoarVM IZXf L T® break point f¥iE

./../MoarVM_Original/
MoarVM/moar --libpath=src/vm/moar/stage0

dalmore gdb --args .

gen/moar/stagel/nqgp

(gdb) b dummy

Function "dummy" not defined.

Make breakpoint pending on future shared
library load? (y or [mn]) 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 10: A VY ¥ F LR MoarVM IZ X L T D break

point PiE

5.2 MoarVM Qifi5lI7/\y JFik

L2 L MoarVM 23FEATY 2 iR 503 dH
%, Z®DF gdb T MoarVM % CbC &4V YL
ToWFN T8y 7% NESHEIRICT 9 2 & 1ER
WTH2, PerlkEDRAZ Y 7+ & VCTHBI
IZIRAT L 7207 ®d, 1 7% 2412 seript 3= ¥ F
FRATLREET gdb 2 BT 2, PL—ATIF
FIT L I D AR TE UL R WA, Code9,
10 C debug point IZ command & U THEE L T

LRRIC, RESI NI curop DIEZH I LT 5D
HOENE ZEANT 5,

ERICETLAR Y - 774 VO—x 2T
1 Codell, 12 12719,

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 11: F VY ¥ F VIR MoarVM D/NA F a2 —FdD b

=3




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)) Ox7ffff7565f86 <
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 12: CbCMoarVM d/NA Fa—FD kL —2A

F VY FNUMCTIEERICET T 2 m0BE 5
NVICEINTL ¥ ) Afadiz 78y A LTk
HWATERGD, CbC T T 2 HLHRETH
%, CbC &4V Y F )LD CODES, LABEL DiFF
FRIEL TV 2%, a2 Oz B3z nzh
DOFRTEMEBLEOLFREL COLET2HEET
%, Ibid seript aw Yy FOMER L7z 7' %70
SR BE AT A A7) 7 EHELES)
3%, (Code 13)

131 : 131
139 : 139
140 : 140
144 : 144
558 : 558
391 : 391
749 : 749
53 : B3

*54 : 8

Code 13: A b a— FoESBMDO—E5

BOPELC T LIEHIBFERCELEA, 20
Hi#% D CodeGear XU T 4 A %y F-F47IC break
point % HF, 2 NENOERDEI % kT 5.
FIT cbereturn RO ENFETIN TV L2 5H
1%, ZOEETHAZY D2 % cbe_invoke Rt
DWADBIEIENTWBY, ZORATH2L 5D

EHODFEEL T il E v, IR
CodeGear BT BB CbC a v 34 FDNY
PECTOEHRELH 2%, T2y 77 LD
MR EMHER LBV TNy F 2D L Lk D,

5.3 MoarVM D7 R MGk

MoarVM 13 BUACTEITT 2 HRAARETH 5.
F7-NQP DY XY FVIbET 27 A b id ngp
TEPN TS, NQP 20V FHEELWEE
MoarVM D 7 A F 24T ) HBHR G, Z2 D4,
IEHICEIEL TV % MoarVM & NQP ZHE L,
Z ® NQP fil2> 5 MoarVMByteCode I NQP ® 7
A EEWT 5, A X 7z MoarVMByteCode
1% Moar /34 F VICHETHETETARETH D, TR
b &7 FHHBHK S,

5.4 CbC AVILTIcLBINT

BfE £ TP CoC 1FEEMED A /1% CodeGear
252532 =7 —ZATHH L Tw, CbC av
NATHBEZENEFNHBELZTAIAL—+ %
LT 2H DD, MoarVM OB K% 70y =
7 bD CS %av L VEETT A, TiHEh
NIWFEE LTz, FIT CodeGear [HD goto I &}
% tail call 7 7 7Ok %E%, DataGear & LT L
TV LRERDER DT FLVADRRY v 7 R A v
DL D EALISRTL £, @O C o %%
call L 7Bz 0 — A NVEBDOHIED DataGear D7
FLADRAZFHALTCLE S, #D%E DataGear
DRERDOEDE EHb D, C 25 DataGear 12
return L 7zB%IC DataGear OREARD I X 415
NTTHD, TONTIBERONWIN TNy 72T
WEBETRTTLAY VIR EROEE L T
L—RATHHELETHRLT S I ENHRS. BR
TIE CbC av A 7037077 vOREKERT %
2@ % % 728 CbC 2 v 34 DN %S 5
TRTT IV IPERINT0S, Aka v g
SN Z2EET 270 T2 7% TR
ICHESR T E L e, E>TChC a v
N4 7 HEOEFEER EIE3HSBOHE
tio T3,

¥ 72BIEIS clang RIZHEREL 72 CbC a2 v %4 7



TlE CodeGear WD taill call FRED T 7 —03%
BELTLEIRBIV AT E2HBHER V., Z
DABIEE gee RITHEEL 72 cbe a2 v /814 F 2]
HL gdb ZRIHL 7Ny %179 .

6. CbCMoarVM DI ERS

MoarVM D7 E K% R 7V 7'+ SEBABELRIC
CbC %W L 72 FTBAE £ CIZEB DM & & R
HRINZ, RETEETHRZHBR, RICHE
F-Cco CbC %G L 72558 DR IGIZ DV TEE
75,

&) P F LD MoarVM Tl firfr 2 — FISxis g
LEFTIE T LY v v 7 b L I switch XTHE
LINTw, ZORFL C7 74 VITimaa—
FOFEITOEERPFEL RIFIUT R S\, 5
MoarVM IZH1727% 34 b a— FPEAIN T L
HE2EZ 5L interp.c WERICZ 2 ABEEDH 5.
BB G O LB L TR 30 3 1S I 2, switch
HUZE DI T BB DO BB D & BERFH DS
K7, Rtk FED 0 2 ETDFHEET
2EEZGNS,

CbCMoarVM D54, CodeGear & L THA
vy 7 %GR 5 24 Y ¥ LD MoarVM Dk
IZ swtich XD 71y 7 HicE C BHED IS 742 %,
ZORBEPT 2maREa—FoHEIL, €Y a—
WL 2 HBTFEETH 5. %72 CbC IE goto X T
BT 2UMGETE O C OB ER UK VWET 2
HPHEETH B, f€- T CodeGear NI D ALEL %
M DEH ST 23 AJHE & 7 2 2 A E
b LT 5,

ThrededCode % 234 254, WM MmaT 4 A
Ry F OfET L FEERICHELT I NS LB 2 KiE
AL 2 UE7% 672w, ChC 2 v EED
BE, B IZ 777D CodeGear DEATH 5,
% D% CodeGear % ThrededCode 12X L 72 3Mff
e L CGERT 2H:HBNTE UM a0 s o
1IE%# 13134 312 ThrededCode % EHL T % H23H]
HBTH 5,

%72 CodeGear 1334 b a—FL )L EH UKo
WTE %728, ThrededCode Z D b D% 77 L T
il a2 2ESARETH 5. Z4d CodeGear

DBIBURLL L L THBECE 20 6 DN TH 5.

MoarVM O N4+ a— VA v & 7Y ¥ D&
AV FNDEETIET RN v v 7= OTHE
WINT V3B, ZDH, BT ~)LIC break point
20T B HEBMRR G, EREFB TNy ADHH
AATHSE CY—Z2a—Fof@Ez2iug L, 7%
Z I8 L T debug point ZRET 2 MENH - 7z,

CbCMoarVM D4y, CodeGear BN T/NA T
a— FOMIREAN 2 b LT 22, @i OBI# L
[ L < E#E CodeGear 278y 7R A ¥ %017
ZHPUETH L. JhECTur T v SO
Buzx LCo 7Ny 7¢, IREEZ & IZ break point
0T LHEPHRS ZEEERT S, EEDOCE
FECE LR 2 B L 26 L IR L TiRvee
T ESTWEEEZS, IHICTNT—T
TOEHYS, RDONA ~a— FEFHEEfETL
DERTE T, EBRIC E ZITRED DT T XL T —
TN E B % (EEE DI TR CHERR T 2 T
Hote, A7) 7 ExRMOZPIFRMITHERS
WT Ny B LT LR 0ATFE?I»2 5. ChbC
S Tl1E CODES 7 — 7V NIZR D CodeGear D
HHITDIA - T B %, D 5 CodeGear D 44 Hij
TNy A L CHEER T 2Rk 5.

BITE MoarVM (& LualJit[1] Z## L JIT a2 >3
ANZT>TWS, LuaJlT 20 b D% CbC ITiH
JEE 25D TIEERLD, ChC D ABIIC JIT &1
7oa—Fzabe 2HNTETH S LHEHITE 5,

ASRMBLR TN b 2 251047 0SS s &
ZRHLCHEET203R 0, CbC 7udz
t DEBHEEDMENN & W) BURDID 5,

F 7, B CICEEER7ED CbC a v 34
7 DIBEIRF 1IN T R E IR T WIREBIC R >
TWw3, CbC a4 F1% gee & llvim/clang 125
ELTwEE N7y 75— MOBHT 3
PERH 2. LhLav {50 =2 3 vIgh
LT CbC THIHT 2 a2 %4 FIND AP 3% 7%
25603% (, API OZEEITMHE ) BIEEELR L%
179 DD 5.

CbCMoarVM T & C 2 5 CodeGear -\,
CodeGear 7 5 C ~D#EMK 7 &3 E A D &
INTWVEH, ZDOUHF D CodeGear T tail



call DIRHIDIFIEF ICHEITH 5. tail call D5
WIEBIECE RO E TR HI 8, A8 v 78DV A
AELER EZTIDBENRD L, HEDONNT T
CodeGear NI TOARE R R ¥ v 7 BB D % 58
AIZHERR L E T,

% 72 CodeGear 2°5 C I2@ 554, BREA Sk
BafT o BENH 5, C DR DAKE T CodeGear
IO LT 3587 CEREIN SRk 2 T L 24
CTHRWT —RIFHIET 23, BHEIZ C L CbC
ERITERT AR TIRIC R 2 R H 5.

7. Threaded Code

BED MoarVM 13X Dz /N4 Fa— o
T A ANy FLIRER, 7V Yy v 2R L
FIFLTwE, ZOUHETIET 4 A8y FOMEHT
IZa 2 P> TLE . CbC % MoarVM I
HBAT25ZET, N4 ba—FolzEZEY 7 L—
FUA—NDINCEZHZTL ) HVARETH
5. Z4d CbC HEEAR 71 v 7 O BT L )i L
T3 4TH5, CbC TIRBTET 4 ANy F %217
9 CodeGear T % cbcnext Z ] L T\ % 23,
Threaded Code % %24 512H 7 D, cbenext &
XD CodeGear IZIEEZEL T % cbe_fixt_next DI
ER2FELTNS,

FBREICEAE S N Mz 1fma— R
LCHHLTWEDS, 2% 16 84 b 722 SISk
L2 izl i s XH)ICEETZHLED
BEILTw3,

Perl5 28Tl perlee &9 €Y 2 — VD3
FINTWD, Zid Perls NETHAL Tw3
Perl N4 b 2—F%, Perl ® C API TH 2% XS &
ORI CDY—A7 7 A INVICHIDIAR, 2%
CavANTaAav A NLTEENILDTH B,
perlec ZFIH$ 2 Z £ T Perl £ % 7V ¥ D3
WAL THAEIT AN FY 7 7 A VEERT 25
WH[EETH 5. L2 L Perlee id Perl A7V 7° b3
BMEIT 72 513 EIEREIC CICBMEZ 1T 5 FHhS sk,
BAETE Perl Da7EY 2 — 6T
%, Perlcc i& Perl DNA b a— F% C ~OLHD
AT A, C THEREIN TS Perl BHTHITL
7o 8 LR IZIZIEE D S e\, F 7 Perlce

TERIN CHY —Ra—FREETH), 2
Nx TNy 7T 5003HWETHH 5. MoarVM T
threaded code Z FEBL K156, Z DEH D A
CbC 7u 77 LYY HHTHENIRETH D4
perlecc ERI72Y —VR{ERT 52 Z LD ARETH 5.
C L)L Th Perlec DERICHERMEEZ C DBEI%L
{9 #iE ThrededCode D7 % HEFTE 2 D3,
CbhC & Mg U T o BAL D3 HME Tl e S
HALIE F3AD v, CbC % H V> 7z ThrededCode
T Perlcc D7 Y — V& ERR L 72854, CodeGear
DB A IEH IZHERE 77 411X CbC @ CodeGear 23
ThrededCode % X D hZ{LHIK 5 LHEHITZE 5.

CbC @ CodeGear 1& goto L TERT 5720, K
®D CodeGear B—HICREL TV AHAC av
RAZMTA v I74 VBT 2HBTRETH 5.
CodeGear 234 ¥ 74 VIEBR I N B RFAICO VT
WEHLRTE T 2 D3 H 523, CbC ZFIH L -8
& CodeGear HifiiTA ~ I 4 Y IEBDHRETH 5.
% D%y, ThrededCode % FEET 2 E 1 PE L 7=
RD CodeGear %4 ¥ 74 VBT 2 HLTHET
b2, ft>7T ThreadeCode ZFHT 212H 7 D #Fi
T B R Z AR T 2 LD e ) BEEOEIR %
FJH L T ThreadeCode 2SI MK 25, % &
DIRTHT Perlee 72 £ & K LT & ) mdfb L 7%
ThrededCode 3BT E 3,

8. F&&

AR TlE CbC IZ & 2T Perl6 DUHEZRTH %
MoarVM A ¥ % 7'V % O—Hk K & Z DFEE R
L 7z. CbCMoarVM TlZA Y ¥ F LD MoarVM
EHIE L CLLT DR F R R S 7.
o CodeGear HL{7 Ty AL % Flib 3 2 S 437]
BEERYD, BV 2 — W ALDTHRE & o 7.

e ThreadeCode % FE2E4 2 BRI RNV IC FEEE D
TE B HIARDIL > 7.

e CodeGear ZE A L 7z Bifr c o b hs
HHEE o 7.

e break point % v DUBLEN, TH ) % FHA]HE
Lzl

S CbC TOfgFEZ L DIRSAT> T Ich e
D, CbC av,84 72DbDDEHE %2 EXE



BAEDH B, MoarVM DEIFE#1TH 12H 72 O Hi
TSR AINIEBONTZ#EIEL, X DLET
23R4 7T ICRBRIT).

WFE CbCMoarVM TE#E N4 Fa—Fz2 AN
L7256 D ngp D7 A blx JVM, Javascript D7
AP ZBRSHFT0%SAT S, FRBUEHDOFE L
HH% L ofiiiis NQP OfilfEZ R L, £V P F
VD NQP,MoarVM T/NA Fa—F{LL7=bD%
AN LB EFEICHFELTWwa, LaLl NQP
DENT7ENFEIEEL 7Y 7 b ORI
KWL TOBAEBFN L Tuiwy, 28138510
HMEZBES NQP DL 7 L K, Perl6 OEifE%
fToTw(,

MoarVM TlZ GC 2264 7P 2 7 F #5F 5 54
MVMROOT w9y <Z7uz2fHL, BHZHD
PAVIBRAY v 7ICERRT 2P E2 75T 5,
GC Dl % REINZAT Z LA L BT 7 LB
ThH D, Ef79 % & CodeGear DEMIENEZ D
NTLEI. > 7T MoarVM D GC Dixfl %
7.

F 7wl &\ ) T, Perl ORHATH 3 IE
HFBUCHEH L, IERERORE O R EECH < K
FLDOE AL EHET L T3, i rakudo @ 2
VSA IFHM S CbC D a— FREEERS ¥,
ZNZUvm Ta v 84 LT 52 EICLk>TLLVM
DIt 7 = — A2/ CTEBLT 5 2 L L HRET
»oEHITE S,

Perl6 D BFE IZIEHF ICTHRFEIT DT 5 %,
CbCMoarVM DT DBHE D B & 72 > T
%, BLER interp.c 05 Perl A7 Y 7" b Z T
HET CbC @ CodeGear Z4ERL T3, SHD
BHFTEIR DI K & Hic & D Zh#IIC CbC a— K~
DHBIEB S EBD C a— FISHIET 2RICBH%
2IToTWw» L,
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