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Abstract

Errors and bugs are inevitable in programming, and it is important
to find and fix them. A debugger is a tool that supports the detection
of errors and bugs. By using a debugger, you can check the value of

variables and check function calls with stack traces.
In this laboratory, we are developmg GearsOS, which is an OS with

both reliability and scalability using Continuation Based C (CbC). The
debugger is also used in the development of GearsOS to find errors and
bugs. However, GearsOS has some characteristics such as a complicated
method of storing variables and the inability to use stack tracing.

This research aims to develop a GearsOS-specific debugger to reduce
the cost of finding and fixing errors and bugs, and to further improve the

reliability of GearsOS.
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GearsOS ICHITBTINYV T

OS X CPU OEID HTRRT Y a—, iREBRNDT 7L RARET SV r—2avHh
FES2 L CEBERPIEERY 7 bV 27 TH %, 2D OS DEHMEIZSE < fRAES
NTWEREDND 5, BHEMEZRIET 277k UTBEREEEDNZE T 6 5, TBEEEICI
EHEEA e T AMEDH D EHEEAIE Agda[l] 72 ¥ O EMEEAS R R % F W TR
W7o AOEEERIRIES 2, ETAMEE T 0T ADREDIREILERL S 5
ETOREEZHZ LT, LR L TWE2 050 2BET 2 TTer T LADEH
MEZIREET %,

AW ETIZEHAHRE T A 2 W TEEMEDMHEIEEITS GearsOS DA%
1ToTWw3, GearsOS & Continuation Based C(CbC) ZHWTaik L7 OS TH %,
CbC IIARIFFLETHFEL TV B FFET. CodeGear £\ 5 7177 LB TR - BB T
5 CERBDOTNEIHETDH S, CodeGear [ DERILEHF OBEEIENH L Tid% <. goto
XIZEoTITbN s 7D, MO LITARSGRV, 207 7ar T A0k %2 ZDF %
REER L LTHEE LADZ e TE, ZAR KD EHEEARE T AUMENE ST 5,

GearsOS IFEHAFAR E T AMEIC L D BEMEOIRIEZTo TV a3 23, ZhbDEH
AL E T AME HEZ B L S L 200272 D GearsOS LOBIED 7
Ny ZLTENEWNS 2 ehB %, BUIRT O X 5 5854121 GDB[2] % LLDB[3] & ¥ 08
FOT Ny B FHWTEBDOEOMERS, AX v 7 P L — R X 2B L ORER
ITH 2L TT ANy 7 Z2I{ToTW3, Lo L. GearsOS I3ZE D&M T IEDEHMEIR 7o DIE
MR 2T OR T IUIR S TRVEES, R Xy 7 Z2R B WDICAZ Yy 7 L — M
FxnkroftEEEo, ZhLDRMICE D T r 77 LDBRORAR. EHOED
LR EBBET N B2 0T TNy THRH LW WS ENRD 5,

AL TIE GearsOS FHED TNy B HHET 52 T I — - XTOREABIVEIE
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Continuation Based C

Continuation Based C(IAF CbC)[4] &id. AFFETHAEL TV 2R ZEA L%

SO TMNEETDH 5, BEMH L I1X Scheme D call/cc 72 ¥ DIREE & KOkt & 132
B, ARy VP BRE ROV TH B, £D/zD call/cc KD HHEETH D Z
& 2 R & XN 5,

2.1 CodeGear

CbCIIERD T v F 2 v 7 FiBIcB T T3 { CodeGear &\ 5 BT 7 1
7o L% T 5, a7 LDERIE CodeGear 705 CodeGear NDERIZ & - TH
HEh, BEMEITDH 5 goto X HWTITDI 5, CbC IIEEMBUC X D EREZITS 2
». KD CodeGear ~{fE 3 % & M#5iaTD CodeGear ICFR2 Z & T E W, goto 1T &
2 B gkt F W7z CodeGear O DIMN DK 2.1 TH 5,

CodeGear1 CodeGear2 CodeGear3

2.1 goto IZ & 2 EEMKEZ HW\ 2 CodeGear ER



PRBRRZ AL (1) % 2 ¥ Continuation Based C

2.2 DataGear

CodeGear ALK CbCIZBFE 0TI IV THRAD—DTH 5, CodeGear 55
XD CodeGear NDH#HE DRI, T — X DZIFE LICHW SIS D2 DataGear TH %,
12, CodeGear 7> 5D A N1 %5217 HL % DataGear % InputDataGear, CodeGear FEAT
%12 CodeGear 205D H 1 %5213 HL % DataGear % OutputDataGear ¥\ 9,

23 XEEHE

G L7727l ADEEEITS /-0I1IZE, XEVEMS, XLy FMEH, GPU 0&
S Y D 0S LANLVOHERITIREND 2, 20D 0S LRLDFER X XEHE L
N, Z—HF—HR LTS5 8% ) —< AL RADFELIERNZ T2 00HERX
AL TNW3,

2.4 MetaCodeGear & MetaDataGear

CbC IZBWT X XEHH%Z1TS CodeGear % MetaCodeGear ¥ W\, FHZHFEITL 720
CodeGear DERTTIHITX 1% MetaCodeGear % StubCodeGear £\ 5,

¥7:. CPU % GPU OfF#H. sHAEICHERETOD DataGear 72 & X X R ZITS 729
WCRAE2 TR % 5O D H MetaDataGear T 5,

J =NV B S e CodeGear 23 EHE InputDataGear 2057 — X 232 IFED |
7u 7o LFE1T. £ D% OutputDataGear 127 — X 2 FHZAATWVS KSR R 253,
EBI2IE CodeGear EITDHTIC MetaCodeGear 23517 X 41, MetaCodeGear % #FH L
T DataGear £ 77— X DZIFELEIT-o TS, XX LRILDEHE% MetaCodeGear
DBITH LT, /=< LRLDFREE XX LNV EOTEEEZEB L TS,
MetaCodeGear, MetaDataGear % & 7 CodeGear DER %X 2.2 121~ 7F,
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Data Gear »( Code Gear »| Data Gear

Meta Data Gear Meta Data Gear

Meta Meta
Data Gear —- Code Gear w Code Gear ——»| Data Gear

2.2 MetaCodeGear &% 7= CodeGear DER
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GearsOS IIAMHRETHAE L T3 CbC ZHWTEHEME L REOMIZZ HIEL 72
OS[5] TH %, CbC kFAKkIZ CodeGear & DataGear Z AR LTHEITL, /—<
LMLV DETEE XX L NIVDOFTEDO DRI X D EFEEZHEL TV S,

GearsOS 135k % 7225t % D CodeGear & DataGear TR I TW 5, RETIIHE
OHLE 72 o TWwb MetaDataGear . €Y 2 — LD LHAE L TEAINTVS
Interface I 2WTEAAS 3,

3.1 Context

Context & 1% GearsOS OFtHEICHE L CodeGear % DataGear %> MetaDataGear
THDH, RO OS BF 2 mE 2R L vy FIZHIET %, Context (X {# F Al HE 72
CodeGear & DataGear DV & b=, TaskQueue ND KA > &, DataGear Z &35 %
72D XEY ZEfR Y EFHoTWS, Y —22—F 3.1 5 Context DEHRTH 5,

V—Z2a—FK 3.1 Context DEFH

struct Context {
enum Code next;
struct Worker* worker;
struct TaskManager* taskManager;
int codeNum;
__code (*x*xcode) (struct Contextx);
union Data **data;
struct Meta **metaDataStart;
struct Meta **metaData;
void* heapStart;
void* heap;




12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

N O Ok W N

PRBRRZ AL (1) 5% 3 E GearsOS

long heapLimit;

int dataNum;

// task parameter

int idgCount; //number of waiting dataGear

int idg;

int maxIdg;

int odg;

int max0dg;

int gpu; // GPU task

struct Context* task;

struct Element* taskList;
#ifdef USE_CUDAWorker

int num_exec;

CUmodule module;

CUfunction function;
#endif

/* multi dimension parameter */

int iterate;

struct Iterator* iterator;

};

V—Z2a—FK 3.1 D 61THD code 2 CodeGear &N T % 72D DEH|TH %, code
BlAANT7 7t 2T 23700 index 1Z. Y —RZA32—F 3.2 TEHREINS enum ZHWVWS, =
@ enum ¥ GearsOS THW 3% CodeGear ZE2THIZEL TED., I VA NI —ERE
BN EEIND, ZOHFE LEIIAEH SN S CodeGear DR A ¥ ZHBRIEL TV 2
72, FHED CodeGear DHLD H LIINE L 7&K S % index ICHEET 5 Z & TEHT 5,

V—Xa—FK 3.2 CodeGear ® enum

enum Code {
C_checkAndSetAtomicReference,
C_clearSinglelLinkedStack,
C_clearSynchronizedQueue,
C_codel,
C_code?2,

};

V—Za—F 3.1 D 71TH®D data 2% DataGear Z1&H 3 5 7-D DEHITH %, data
FE%l& union Data B TH D, ZHhEHEAKICI s TEEZINTWVWS, Y—RXa—F
3.3 12 union Data DEFE % /RT, union Data KD HIZ Atomic ®° CPUWorker 72
¥ ® DataGear ZHiEKE L TEREZTo T3, ZHIIXEHD C SiBICBWVTIL,
struct Atomic & struct CPUWorker (34RO & UTHHIZ N5, Lo L GearsOS

7
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PRBRRZ AL (1) 5% 3 E GearsOS

® Context IZBWVWTIX Atomic  CPUWorker & DataGear £ L TEH LK DERDH
5. FOHIEHEZH TN DataGear U TH % union Data B Z ER T L &
TEE® DataGear Z—fICHS> 22N TE 3,

YV —2Za— K 3.3 union Data DEFE

union Data {

struct Atomic {
union Data* atomic;
union Datax* ptr;
union Datax* oldData;
union Data* newData;
enum Code checkAndSet;
enum Code next;
enum Code fail;

} Atomic;

struct AtomicReference {
} AtomicReference;

struct CPUWorker {
pthread_mutex_t mutex;
pthread_cond_t cond;
struct Context* context;
int id;
int loopCounter;

} CPUWorker;

3.2 Worker

Worker & TaskManager 2> & Task ZH( D Hi L. Task @ CodeGear DEIT%EIT 5,
F1711% OutputDataGear & ZAA 1T 5, Worker IZE FEMIICAL v FZ2EK
35, AL v NEMKIZX TaskManager ® TaskQueue 7> 5 Task ZH§ 3 %, Task I&
Context D TRE XN TWB 7285, Worker @ Context % Task I ANLE 2 T Task
DRD CodeGear N\ & MHE T 5, Task FE1T#1F OutputDataGear DEFEZH L 2175,
Worker (% CodeGear OFERTHUIHEN 5728, CodeGear DHIZDIREEZFLIFT 5 Z
CHAJRETH B, £z, Worker HIED Interface Ik o TEREINTWE2ha— %
ZHE 3 Worker DY) D ZDA[EETH 5, Z D78 GearsDebugger TlE7 Ny Z7'H
Worker ZE#FE L. 7Ny ZHRHTHEE D Worker 205 78wy 7 H Worker NYI D&z % 2

8
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212 & 5T CodeGear DFEITHIETT N ZH Worker ZFEXH L TTF Ny 72175

3.3 TaskManager

TaskManager 1% Task %5173 % Worker 4K, EH, Task DEEREEITI,
GearsOS IZB1) % Task 1& Context DJE TR EINTE D, FEIT75 5% CodeGear, FHH
WHEER InputDataGear, #HHEZICE 2 H 3 OutputDataGear DRGNS & OIE#R %
FroTw3, TaskManager l&. CodeGear DZFEFTIZHE T InputDataGear 23> T\ 5
DPHER L. o TORIFIUIRBAOEZITWV., Hiio 7235813 Task ZEE LFETXE 5,

3.4 TaskQueue

Worker 238§ % Queue T& D SynchronizedQueue 12 & o TRBHINLTW 3B,
SynchronizedQueue (F<¥/VF AL v RTH T —XDO—BMEZRIET % Queue &2 > TH
D, 77— &ZEHRIC CAS(Check And Set) 2175, CAS IZHEHHID 7 — X L HHEROD
F—XEHR L, EARLTHIIT —XOBEEDPZVE LTEHCKIN L., HEPEZ S
GEEINTRIT 5,

3.5 Interface

GearsOS IZBIT 2 EY 2 — LD A L LT Interface 23 EA XN TW5, Interface
& DataGear DEFR L., %D DataGear 12X L TO#E (API) 2175 CodeGear DS
T®H %, Interface JfLk (Interface) & 5% (Implement, Impl) @ 2 D253 Tt §
5, ZHIZXoTAPI 2725 CodeGear DHEEZZZ 5 Z & T, [A L CodeGear(API)
OO ZITI e VWS X5 Z e NHEBTE %, CodeGear & LTIEFRILTH 27
B, MOHLITOa—FE2EET Sk, MWHETEZ 2 ZEDARETH %,

36 FSANTS

MEDTIw TSIV IEiEIPOAOTv I Vv IEiERERT 2034 7D
EHRPMNTVRARLTEWVS, GearsOS X/ —<ILLRLE X ZL~LOZREERZELD A
N7z CbC DILIRFEETH 272D a > A VIHITHIFEZR ChbC N Ef iz 3 6], 2D
7D IZNE—HD I VAL TEWVWR D, 2D T VAL T3 generate_stub.pl &

/11
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generate_context.pl W9 20D Perl A7V 7 MZ X o> THEBE XN S, generate_stub.pl
& CbC 7 7 A M A R LRV DERE M ITMA, GearsOS DIRGRME % HLD BRu 7R
D CbC 7 7 A a7 \EKT % [T]. generate_context.pl i& Context DFJHLEIHED
21T S Perl A2V 7 b T, Context DEFEDFLLD E 7 context.h DERK S, CbC
7 7 A V¥ context.h 2 HEITITHEIR T 7 A VDERKZITH, K 3.11Z Perl b7 X
RA 712K 5 CbC 7 7 A NVOEBRDRZ RS,

generate_stub.pl generate_context.pl

Gears CbC
source code
["cbe)

Pure CbC
(".c)

context.h

generate_context.pl

example- data
context.c enumCode.h enumData.h extern.h Gearlnit.c

3.1 MetaCodeGear % & 7= CodeGear DER

10
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GearsOS ICH TR ETILEFEER

FeATHIZE [8] 12T GearsOS ICBWTETFAMEEIT S FIEIERINATVWS, ZOET
NBEFEZMEDPD 572D D GearsOS O L LT DPPMC 3% %, DPPMC I38%H
T 2E¥E DM@ (Dining Philosophers Probrem) ® € 7 /L% (Model Checking) %
IOBETH 2, BFET 2E5E OMEIXGYLHEICE T 2METH D, VY —RIHIZ
EOEZZTy Fuy 272Gt - —RILLZBITH 2, EFABAEIC X DMEENZ 7 0
77 LDORITEATI LTI R T LOREZEMLT v Fry 7 Z2i#N5,

4.1 stateDB

ETIUVREZITI 2D 7077 A THEL S 22 TOREZEHZ LITREEL TEHE
DBH Y., GearsOS IZBWTIE Context DIRBEZER LIF5 Z e TETAMELZERTE
%, L L Context DIRBITARIRE L 22 LIRS T, AR TH-o LTHE
KIZI2 @D D o 272 Context 2+ IR T 208D DH o7z, £ZTAEVHE
BMoEGZ 1 DDORELERT 2 I THRILZHEAL TWD, ZOREBZMINT 27
BDT —RXRN— 2N stateDB TH %, GearsDebugger IZEWTH + L — IREEDIRIFIC
stateDB Z VT3,



EHE

BIEZDT /N HICDOWT

TRy HTeRE T T T LDT Ny ZTETIBICHWONEY 7 by 27 THDH, BHDMHE
PR LD, a5 0% 1THATEITLAED LRSS 05 LONTDHAE - &
E#1T5, BHFEF N H L LTE GDB[2] % LLDB[3] 2 EAH D, HSDEET N v
T OFROREBILMEHEY L TUTHR T 5N 5,

5.1 RATvTET

T Lkl ATy TITOFETIEEIMEETH S, 2SI Tl 7 L081E% 1
DFTOMEERT AN TES, AT v TEITWCIHELRDD AT A4V, ATy T+ —
N—, AT TT7ONREDRD 5,

5.2 EHDEDHER

BEDIRREICH T 2 ZHOMERN T E SMEETDH 5, ZRIZT TR, BRSPS 72
REDEZMWRTLE2ILdTES, ZNZHVTEEDIREBIIBIT 2EBDELHERET 5
ZET. a3 —0ERLUENEEFITINTVEINE S 2fErD 5 2 eh
TE& %,

53 VY—RO—RFORT

TR T LA T Y TETTHRICEDITZEITL TV 2R RT 5,
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54 TL—2OKRA>F

TL—=URA VNI T0 0T LDEEDITRPHEMEIEEST 2 2 T2OERT IRy 5
LDFETE—IHEILT AEEETH B, TL—2RA VM EHRELT, ZROMBEORERRY
179 Z e CEHICIELWEIBHEINTWADE SR ERHENPDBEZENTX S,

556 XAy kRL—2X

ARy 7 ML —=RF T YT LADFETFIEZHERT X ZHEET, BB YD X 5 ITH
CHENTWEO0ZHRETE 2, ZHEMHS522 Tl 7 20FETIEZEBEVWSLT R
DTNy PVEERITO P TEELRKEETH S,
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AL TIX, GearsOS IZFHE L 727N v & LT GearsDebugger DBHE{T - 7o AKE
Tid GearsDebugger DFORERERL A DWW TR T 2,

6.1 GearsDebugger DIFDHEHE

GearsDebugger OFiORREE L TUATHZETF N5,

6.1.1 A—H—a1>T v bikse

I—HF—A Ty MERBEZ—F =TT Ny I ZHEE T 5 720 OFEEE
T, 70V MCEDMNEERTT Ay Za~<xy F2ANT R TF ANy ZHAREIC
Kotz TR Za<ey RIZKRABRT 2 next R pd a~> RRENTFET S, V—Ra—
F6liCa—F—A"ANZRT 0T 2RT, Y—Ra—F 61D 71T7HIC (Gears
Debugger) & » 203, ZOADBERICLZ—F —AANZRT 0y S THE, TITET
Ny Z7aAvy REANTHIETT Ny 72175,

V—2a—FK 6.1 2—HF—AANZET a7t

$ ./Debug_hello_world

cpus: 1

gpus: 0

length: 102400
length/task: 12800

(Gears Debugger)
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FRERRZE AL () % 6 % GearsDebugger

6.1.2 CodeGear i TOFT/IN\v Y

GearsOS 1% CodeGear & DataGear ZHifii ¥ L TFEITENE, TDDHT Ny JKIZ
BWTIE 1 2D CodeGear ZFEITLZDEREZ R5 Z & T, 2D CodeGear IZ& o> TE
D DataGear XD XS WCELL7zDh % A5 e TE S, 2D/ 1 DD CodeGear
FIT7%IZ debugMeta ZMERZ 212X D CodeGear i TO TNy ZE2FEB L TW5, F
72v XD CodeGear ZFHITL2WEEIEnext B LAWEn a~v Y FEANTEZ I TRD
CodeGear N\ E® T 5,

6.1.3 DataGear DFRT

CbC OF—=ZHATH D, GearsOS DEAHAITH %5 DataGear DRV AJREL 72 o
720 TR T BBRITIE print DataGear #EK S % pd a~ Y FEANT 5, FEBIFE
3 % DataGear DIFEICXIET 5728, 4 7> a3 > T DataGear % %2f6EF 5 Z & TF
ED DataGear DRRHHK S, RRDEEIZITETOD DataGear DZEHIT X % context
ZRHLTSREIT5, EEIC DPPMC Tl 215 DataGear T % Phils D&RRfb
REY—RX3—F6.2I1TR7T,

Y —2a—FK 6.2 pda~vr RzHW Phils DFRREEER

(Gears Debugger) pd Phils
DataGear Name: Phils

DataGear Address: 0x7fcdb4c00000
Phils Address: 0x7fccb4c00614
putdown_rfork: O

thinking: O

pickup_lfork: O

pickup_rfork: O

eating: O

next: 10

6.2 DebugWorker

Debug i ® Worker ¥ L T DebugWorker D ERK %17 - 7z, BH D Worker & %7z
587 LT, debugMeta DEENEFHND, Y —RZX 23— F 6.3 A debugMeta O
ERD—HTH5, Y—RXaA—F 63D 11THD _ncode 1&, T—HF —DEXRTZ3
MetaCodeGear T®H %, #HH D CodeGear DEFEIEY —RAa—F 64 D 1THD XS

15
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FRERRZE AL () % 6 % GearsDebugger

WZ_code ZHWVWTERZITI: ZD_code ZHoZERDLZEII T VAL F12K5
BRI 7 —< L L LD CodeGear 72 L HIiE 1, X XEHHE 21T 5 StubCodeGear 23
NI YARAL I Ko THEMREIND, L L _ncode o7z CodeGear DEFEIT + 7~
A4 Z12 & 5T MetaCodeGear & H|WrX 41, Stub DAL 3SR,

GearsOS 1/ =R AL RLE XX VLRNLVDOFHEERBT 5728, /=<)L LD
CodeGear 2» 5 MetaDataGear T® % Context NDZIRE{TH WV, GearsDebugger
WBWTIE TNy Z1E# % Context 225 T T 5729, 7Ny U %2175 CodeGear
X/ =< LD CodeGear TlE7 < MetaCodeGear TH 2 ELDH 5, £ DT
»_ncode ZHWTT Ny Z'H MetaCodeGear TdH % debugMeta Z/EHR L TV 5,

Y —Za—1FK 6.3 _ncode &M\ debugMeta DEF

__ncode debugMeta(struct Context* context, enum Code next) {
context->next = next; // remember next Code Gear
struct DebugWorker* debugWorker = (struct DebugWorker*) context->
worker->worker;
StateNode st;
StateDB out = &st;
struct Element* list = NULL;
struct DebugTaskManagerImpl* debugTaskManagerImpl = (struct
DebugTaskManagerImpl *)debugWorker->taskManager->taskManager;
if (strcmp(command_arr[0], "next") == 0 || strcmp(command_arr[0],
"Il") = O) {
goto meta(context, context->next);
}
+
Y—2a—F 64 #ED_code & HW7z CodeGear DEFE
__code hello(struct HelloImpl* hello, __code next(...)) {
printf ("Hello, World;");
goto next(...);
+

6.3 DebugTaskManager

Debug @ TaskManager ¥ L C DebugTaskManager ODERE1T - 7z, #H X 3.3 T
fiii1 7= TaskManager % W% 23, GearsDebugger I2BWT TNy 73 335513 Debug-

16
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FRERRZE AL () % 6 % GearsDebugger

TaskManager % W%, % O TaskManager ¥ DiEWE L TIXE$ Worker 4 D3
BiFohd, 7Ny ZRIZITEE VS5 Worker Tld7: . DebugWorker % FHW»
%, Z® Worker A flE TaskManager T{T 9 72 ®. DebugTaskManager {235\ Tl
Worker 4l 12 DebugWorker 245 %, ¥ — X 32— F 6.5 23#E O TaskManager
WD Worker A58, YV — 23— K 6.6 A DebugTaskManager N ® Worker 42558 T 5
5, IhER22, Y—=Ra—F 65D 6, 11 {THDEHR D Worker A§ %175 B TH
% createCPUWorker 235, ¥ —ZX2a—F 6.6 D 6, 11 {TH®D & 51T createDebugWorker
WKED->TWB I Db 5,

YV —Za—FK 6.5 TaskManager IZ81} % Worker 2%

void createWorkers(struct Context* context, TaskManagerImplx
taskManager) {

#ifdef USE_CUDAWorker
taskManager->workers[i]
, queue,0);
#else

(Workerx*) createCUDAWorker (context, i

(Workerx*) createCPUWorker (context, i,

taskManager->workers[i]
queue) ;
#endif
}
for (;i<taskManager->maxCPU;i++) {
Queue* queue = createSynchronizedQueue(context) ;
taskManager->workers[i] = (Worker*)createCPUWorker (context, i,
queue) ;

}

Y —Za—1F 6.6 DebugTaskManager 1281} % Worker A%

void createWorkers(struct Context* context, DebugTaskManagerImplsx
taskManager) {

#ifdef USE_CUDAWorker
taskManager->workers[i]
, queue,0);

(Workerx*) createCUDAWorker (context, i

#else
taskManager->workers[i] = (Workerx)createDebugWorker (context,
i, queue);
#endif
}

for (;i<taskManager->maxCPU;i++) {
Queue* queue = createSynchronizedQueue(context);
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taskManager->workers[i] = (Worker*)createDebugWorker (context,
i, queue);

}

2 OHDEWY LT, DebugTaskManager (¥ X € VIREEZRFT 572D DB TH
% stateDB DT 5D,

6.4 debugMeta

6.2 T DebugWorker WIZ debugMeta Z{ER L 7223, % @ debugMeta D17 5 ALHIZD
WTEIIA L TW <, debugMeta 137 Ny ZIEICBIT 22— -4 > 7y MG ZHES
MetaCodeGear T# %, GearsDebugger & 1 ©® CodeGear DFE{T#1C DataGear D
TR ET Ny ZIEHRZE Blcv, 2078, % CodeGear DFEUH] L#%IZ debugMeta %
MUOHT e T2 =T AN ZRT, 2T X o TH CodeGear FEITRICT Ny 7%
T522MWTE 5,
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6.5 meta.pm

6.4 12 T% CodeGear OFEUH LIZ debugMeta Z MOV S 2 FBH L 7223, ZDIER
HLUAEE LT meta.pm[9] £ W5 GearsOS DLV KT 274D AP ZHWTW3, @
1% CodeGear F17#%. XD CodeGear @ StubCodeGear N\ ¥ B F %25, meta.pm %
fii5s Z & T CodeGear ETHRDERILZHRED MetaCodeGear N ZHT 5 Z L HITE
5, Y —A2—F 6.7 12 meta.pm /R, Y—RAI—F 6.7D 71THIZ qr/Hellolmpl/
CIERREADLRD 5, + TV ARL FIEZOIERKRBIZY v F L7 CodeGear D goto /&
ZUIDBEZTVWS, HITWS 2, Hellolmpl &\ 5 XFH % &T CodeGear 3H - 7235
&, V—Ra—F 6.7 131{THD Y 7L —F > generatedebugMeta Z M- L. goto 5t
% debugMeta N YD EZ T3,

Y —X2—F 6.7 meta.pm

package meta;
use strict;
use warnings;

sub replaceMeta {

return (

[qr/HelloImpl/ => \&generatedebugMetal],
)
}

#my ($currentCodeGearName, $context, $next) = O_;

sub generatedebugMeta {

my ($context, $next) = @_;

return "goto debugMeta($context, $next);";
}
1;
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