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HDCOBEMESDRDEORDRDHDIZ_code TEEXETITH., £ CodeGear 1X DataGear
EMIN D T — X OB T AN ZZITED . ZOfRZHID DataGear 1I2F ZiAte, A
71D DataGear % InputDataGear & FECF,  Hi /1D DataGear % OutputDataGear & FES,
CodeGear 237 272 AT % % DataGear &, InputDataGear & OutputDataGear IZfRE &
Nnd,

CodeGear [ZBEIFFNH LIED A R v 7 ZHil- oA, —EdH 5 CodeGear IZHBRE T 5
CITLDUBIZRE > T2z, L L CodeGear ZMENHTERID X X v ZI3RFI N
%o HRTHNC CbC Z A § %355 1E CodeGear Z MO S void B2 ¥ ORI FEH T 5
TR L2SRIEE 72 2,

DM CbC 25 CAEIFT 245D APL & LT, BRE(T X goto23H %, ZAUIMEL
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2.2 DataGear

DataGear 1& CbC TO T — X DHNTH 5, CbC L TEMEKROFTRBIEN S, &
CodeGear D AJ] & LT321F % DataGear % InputDataGear & FER, I RDOMEHITE S
DataGear % OutputDataGear & FES,

X R L N)LTUE DataGear &R A X Z2HP_->TWB 0, 7 —<L LD DataGear
WERA VY REZR S TORVWERELTWVWS, FIZIXY A D DataGear &5 25 &, C
DEREDGEEIRA VR EfoBAMY A MPEZONDS, VAMDZENEFNDEE
WZE. XX LRV TREROEREZIELRT AL VEABPEENTVWS, /=L LNLD
DataGear £ LTH25EE. VAN Z0HDR, VA MOHOHEZD S DL L THM
T 572D, KRt LTRA %, ZHUIBEBEI T 0 75 3 v 2B 5
RKEFEFECH LKDOEDR D & D IZBl7-#2TH 5,

2.3 CbC Zfii- 7-Hi#

Y —2a—F21IZCbC 2l 7pEE, YV —Ra—TF22@ED C THEEL M
xRS, ZORITIIHE struct test % codegearl IZJE L. £ DRIT codegear2 IZ#k
L TWa, codegear2 > 51X codegear3 IZ goto L, BRI exit T 5,

V—Z2a—F 2.1: CbC OFIE

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

typedef struct test {
int number;
char* string;

} TEST;

__code codegear1(TEST) ;
__code codegear2(TEST) ;
__code codegear3(TEST) ;
__code codegearl(TEST testin){
TEST testout;
testout.number = testin.number + 1;
testout.string = testin.string;
goto codegear2(testout);

b

__code codegear2(TEST testin){
TEST testout;
testout.number = testin.number;
testout.string = "Hello";
goto codegear3(testout);

+
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__code codegear3(TEST testin){
printf ("number = %d\t string= %s\n",testin.number,testin.string);
goto exit(0);

int main()A{

TEST test = {0,03};
goto codegearl(test);
+
V—2a—FK 22 V—ZXa—F 21D CTDELE
extern int printf(const char*,...);

typedef struct test {
int number;
char* string;

} TEST;

void codegear1(TEST);
void codegear2(TEST);
void codegear3(TEST);

void codegearl(TEST testin){
TEST testout;
testout.number = testin.number + 1;
testout.string = testin.string;,
codegear?2(testout) ;

3

void codegear2(TEST testin){
TEST testout;
testout.number = testin.number;
testout.string = "Hello";
codegear3(testout) ;

3

void codegear3(TEST testin){
printf ("number = %d\t string= %s\n",testin.number,testin.string);
exit (0);

}

int main(){
TEST test = {0,0%};
codegearl (test);

+

CbC DG AT THEA TV L2, C FIETOEEX void DR D H % F52 BRI O H
LTRHZXNS, codegear3 ITER LKA I V7T, CbClEmain FABDORAL Yy 7L
D70, C FEETlE codegearl, codegear2 DA X v 7% FNZENFFOEVLDH 5,
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CbC code gear1 code gear2 code gear3

Code Gear 3
call

call

C Code Gear 2 (:] + stack

Code Gear 1

X 2.1: CbC ¥ C DULFHD 7%

(X 2.1)
HRRCBERGICR o TW\Wad e, ZORERZ 72y 7 I8 L IR % R THE
BT 3,

V—2a—F 23 V—2a—F21DO7ty 75D

codegearl:

.LFBO:
.cfi_startproc
pushq  Yrbp
.cfi_def_cfa_offset 16
.cfi_offset 6, -16
movq hrsp, hrbp
.cfi_def_cfa_register 6

movl %edi, %eax
movq hrsi, hrex
movq hrex, hrdx

movgq irax, -32(%rbp)
movgq %irdx, -24(Jrbp)
mov1l -32(%rbp), %eax
addl $1, %eax

movl heax, -16(%rbp)

movq -24(%rbp) , hrax
movq %rax, -8(%rbp)

movl -16 (%rbp), %hedx
movq -8(%rbp), Y%rax

movl hedx, %edi

movq hrax, %rsi

popq  %rbp

.cfi_def_cfa 7, 8

14
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.LFE

jmp codegear?2

.cfi_endproc

0:

.size  codegearl, .-codegearl
.section .rodata

.LCO:

.string "Hello"

.text

.globl codegear?2

.type codegear2, Q@function

V—2a—F 24: V—2a—F2207t >y 75D

pushq  Jrbp
.cfi_def_cfa_offset 16
.cfi_offset 6, -16
movq hrsp, hrbp
.cfi_def_cfa_register 6
subq $32, Yrsp

movl %edi, %eax
movq hrsi, hrex
movq hrex, hrdx

movq hrax, -32(%rbp)
movq hrdx, -24(%rbp)
mov1l -32(%rbp), heax
addl $1, %eax

movl heax, -16(%rbp)

movq -24 (%rbp) , %rax
movq hrax, -8(%rbp)
movl -16 (%rbp), %edx
movq -8(Jirbp) , ’%rax
movl %edx, %hedi
movq hrax, %rsi
call codegear?
nop
leave
.cfi_def_cfa 7, 8
ret
.cfi_endproc
.LFEO:
.size  codegearl, .-codegearl
.section .rodata
.LCO:

.string "Hello"

.text

.globl codegear2

.type codegear2, Q@function

codegearl 2> 5 codegear2 NDOBEIDFRIZ, CbC & CTHRITEINZ TV 7 7Dwmwxt

)

A
A T3

%, CbC DFEDHZED 72> 7T DY — 23— F 2.31& codegear2 ™\ 2517 H T jmp
ZHoTEBLTWVWS, HLTCEETOEREDEG (Y — A3 —F24)132117H

Tecallg 2o TW2, impmHE T T I LHT VR EUDEZZDADMETHY,
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cal IZBIBITE U LOMATH B 72DITAR v 7 DEIENTTHOILE, CbC TD goto XX
TARTID jmp i BIREFEIN STz, BABMCH L X DBEICHEITT 5 Z & 2A[HET
Hb,

2.4 CbCZHoT=z AT La— T 4 2%y FDOHIE

CbC ZFHWT MIT 23BAF L72HERH D OS TH % xv6[14] DEZHZ 21T -7z, CbC
EMALIES AT La—nDF 4 Ay FE3% Y — A2 — F 25117, ZOBIETIX
FEDS AT L a— DA, CbC TEESI NI goto XaD0 o THERET 5, il
A TIX CodeGear "D 7 K L ADMALH| cbccodes I XN T WS, 5l LTELTY
% cbcretld, AT LIA—ILDERDEDOEERZ L I X XIZRAT % CodeGear TH %,
FERRIZ cbe_ret ICHRFEDTTHNZ DIX. read BE DT X7 L a— )L D— DI D ki
PRED T2 RA I T TH 5,

V—2a—F 25 CbCZHALEZSATLI—NLDT 4 ANy F

void syscall(void)

int num;
int ret;

if ((num >= NELEM(syscalls)) && (num <= NELEM(cbccodes)) && cbccodes[
num]) {

proc->cbc_arg.cbc_console_arg.num = num;
goto (cbccodes[num]) (cbc_ret);

R RA 2RO CbC ZAAH LT, FEIARIAER OS 2RI L 72\ Z D ZITIEFERNIC A
XN 2 EHFHXERSC. T UMREMTORIICHE L 72 IREEER AL T DRLIRATK
oMb, CbCTHHAT % CodeGear 1F, REEBBETNVICBI2IREZO DL LT
22T EDAEETH D, CodeGear ZITIC TR F I v 7% T 312N T, CodeGear
DAHIID Data bEETH 3 Z & hfiR-TETz,

2.5 XXRiFHE

AXAZHBEDX XX, BRILREDEREFFOSETH Y, FFEDY D LAIfiET 5
bDTH 5, XXFBEOGEIHBICHEREES, FEZIT DICBREREHEZIET.
GearsOS TOX XEtHEIX, BEOFHELZEHLTWVWS OS LRNLVDEIEREZTET, OS
PO REXZEFHEIX, BOESEMRAET 251 HEZ EI12R %,

=NV RLVDEEILT 2L, XXFHREIGEERKEN S, ZHITUNIX D71
T LEFEITTERIC. OSDRT Y a—5—DIZ L 2EBETICEITARETHI X

16
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Enonnb, FiLnIuar AR T 2581 fork ¥ R T L 2=V EFETT HHLED
Hb, AT LA=NDHIFOS B ZIT S, fork & R T L2 — LD % OS H3FHHE
T, BRI —T IR XXFETHE, AT LA—LD
TR > TWE2IE 2 —F — LRV TIRHBTE S, RBOEZEDAPI ZEHL
THRZEET 5, FIKRD UNIX TIEX ZHBIXZOMRI AT La—1DEE LTH
KHXN 3,

AR T =RRBEFT—RDT—=RTHH, 7—R%=2W> L THERT — X ERZ B
Tb, TR ITLDORTTO T I LEERTHDDEXRTOT T IV ITRE LR, X
REERRA X TR 7T 0E, TR 7 LEBOMGEER CICE o TERBKETH 5, Ld
LARXRLNUVDETERZ ) —< )LL)V THERERLTLES &, /=L LNLTOD
EHEMICHIERRE T 2, XX LNV TIERARS, V ZBESEREMEZITS 20, XEY
F—nN—Tn - ORERHBEIICSIZEREILTLEI, AXLRNLDEEE ) —<LL
~OLDETERBEUNCHEEL DD, /=< LARNADLSEEITRA R L N)ILDOFHE RN
TFREPREL 5,

TR7IIVIFEPOXXEETMOBOGE. BREOFHEIZIC U THA RFIEN
b Tz, BRI TSIV 7ORTTIER. XAXEFHEIZEF FOJETRIAINT
Wiz, [15] OS OIFFETIEX XFHHEORICHEGE 72y 75 2HW2 2 b H %, [16]

HEL—Y—=2IR XL ~NLDa— R 2RSS GEIIRED APIZREHT 52 L2k b, 7
077 LAEITHDRZy 7OFIIEK, Tul T ARBREFEIT LW EKETO L —
L, BB T — FEINLEB L EDERPA D, TN ZRELIESR, BTRD 7
0272 IV IEREROSTIR, ZOEBEEEICKRbBSLRTINIRSRN, J —<L LA
NERXRRLNVEGREL LS T 58, REORFICOVWTER LARTNUIR ST,
RN AT La—=NRED APl ZFEORITNER SRV, AT La—LZ2FHALT
b, RIESINTOVIRENEICELET 5, FEREMNTOREERTT-oTH, MHOHT
BB DD N moTLEW, ARy VOBEREBEZGICHBLTLE S, BIFSETIX
X RHED TP NEETD 5,

CbC Tl goto XIT K A BEMFICE > T, AR v 7% goto DEIHETTNWL, £
ZHRAR Yy IPFELBWD, BEORESFEETICHHII S0 7 Z IV 7 )3A]EE
Y75, 72 CodeGear Z ENZIIFENH L TH, BAEFENH LRRICHES A& v 7 DIHE
HIFELR WV, X XETEOEN THID  CodeGear ZUI D 733 TdH. EITOMENETL 2
W, ZDAMERD T 7 T IV IERETIETERD 972, /=< LRLEXRZRLARILD
a— FORENRBEGIITZ %,

CbC TD X ZEMEIX CodeGear. DataGear DB ZFDFE FHHTE 5, X XEER
179 CodeGear R, X X 2fFM % FHiD DataGear DTFET b, T 6 DHENMIZZENZ N,
MetaCodeGear. MetaDataGear & FEIXIL 5,

17
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Data Gear =@ »| Data Gear

Meta Data Gear Meta Data Gear

Meta Meta
Data Gear —— Code Gear —> Code Gear —»| Data Gear

2.2: CodeGear & MetaCodeGear

2.6 MetaCodeGear

B3 54 CodeGear DFEITICHNER T — R DEEHOMRR L IIX XA TH 5, =
DFTEIX MetaCodeGear ¥ FEIEN 245 CodeGear & ¥ SHE X /2 X X752 CodeGear TaIH
21795

FHZTXRD CodeGear DERTTHEIT XS MetaCodeGear % StubCodeGear & FEX,
I—HF—=n5T 5L /=< L LD CodeGear HOBENCH X 225, EBXZIX Stub-
CodeGear 23 A X35, MetaCodeGear X° MetaDataGear (. 710 27 F v EZEFEEE
T, Perl 7V 7 M2 Xk 5T GearsOS DL RRRICAERKR SN S, 72720 Perl 227 U 7
MEFTTIRFEDLN TV StubCodeGear 1F FEZ LRV, X7V 7 MCHEDD 256
. MLRHFAEE LI 0WEEIE T S v NERFEEFETDH 5, CodeGear 225 HIlD
CodeGear IZE T 2 IED DataGear 72 £ OBIRMER. K 2.2 1R,

BEDa— FHRTIE AN D DataGear Z2Z1FELD CodeGear #FET. R % DataGear
WEHZAAR ETHIOD CodeGear 1T 2HICR Z 5, ZOWMNMZX 2.2 D EERITRT,
U2 LRI CodeGear DFEATDHIFRIZHEIT X 115 MetaCodeGear 2 A 11 D DataGear
% MetaDataGear 2> 5HUD 572 D X XEHEDMD 5, THUIK 2.2 D FEIZHINT 5,

2.7 MetaDataGear

HARIZCEFEOMEIRZDDDTH 50, DataGear DG ENTT — RIAIHET % X X|F
WMOHMWDKDS, TR T—XEHENE S WO B ER o TV A PR EDIBIRTH 5, 1F0I
AR ZFEITT 5 CPU, GPU O, FHREICHERTRXTO DataGear DERZ & D
FATERRD X 27— 2 b DataGear DIJETRILI NS, ZDX X T —X %/ S DataGear
% MetaDataGear & FESS,
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7 CbCIlFR R 72l nicd, T—RERFLIZVEEIZRA Xy 7 DIANDOEGR
WEZEZIAOREDH D, ZORXEX Y ZDHNDETIE DataGear THH, X RZT—
R %2> TWB 722 MetaDataGear £ § X 5, EARINIZ MetaDataGear 238 D & 512
RN TVWE2E, ChC /s Tud =l MZkoTER S,
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3% GearsOS

GearsOS & 1X Continuation Based C Z W TCTEHEN: L 1RMEOWMAZ Z HIE L THEL T
W30S 7uyxr b ThHb, [17] CodeGear & DataGear ZEHAHA & L THITT %,
CodeGear ZHEEAHALLE LTWA 729, 7% CodeGear 1TE| D IAA I N T EITIN S HLED
H5, ElDAABZTERHIET 2 Z 2 IE—RIVNITIITARET H 523, GearsOS D X Xt
HE T ZNZRAEL 72\ DataGear dEEARHAITH 5729, % CodeGear 23 DataGear
DI TW0ED, EXAAZ L7201X GearsOS fI THRAEST 2 2 LTW 5,

GearsOS1X OS ¥ L THETITAMHEE, CbCDI YR YV AZIERLI-EiET7 L — A
7—27 2 LCORIEDH %, GearsOS X/ —< L)L X R L~)LD5HER HIEL T
MELTWE0STHd, IRTEIOT IR CbCTRRABLTLES &, XX
LAV EFEE L R FIUTR ST,/ —< L LRLE X R LAV D5EER L7 BEkAS
7o TLED, GesrsOS Tl —H —2DF VWi / =< L LD a— FOREDI
e, SRy I REDH LI, AXLNLVOERE ETCEML ChC AL a v 81 LRI
a—REEHT S, 3— FEHUI Pl 227V 7 M TfibiTW 3,

BTED GearsOS 1Z Unix Y A7 A ED7 PV r—2ary e LTHEHEIATVWEHD L,
xv6 DEZZ E LTHEINTWVWEIHD (18 13D %,

3.1 GearsOS DRk

GearsOS 3 & 7215 E| 25D CodeGear ¥ DataGear THZNLTW5, F7- CodeGear
¥ DataGear DEY 2 — LD A L LT Interface VA XN TW 5, GearsOS D
BXZX 3.1 17T, Fulve 725 MetaDataGear IZLLTFTODEZETH 5,

e Context
e TaskManager
e TaskQueue

e Worker

20
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Workers

TaskManager |

Conra)
goto
create
S

Task(Context)

Read ID
t Task .
put Tas| take Tasl idg count /
Workers TaskQueue Input Data Gear
Data
|I T T T T “i Output Data Gear Commit =

Code Gear B
‘} Resolve wait list
Wait List
‘l

3.1: GearsOS DAY

Resolved Task Send

3.2 Context

Context E1IHERD OS D St RITHYE T E2BETH %, GearsOS TD T — X D HAL
M5 R% Y. MetaDataGear (223 %, Context DMFEX Z X 3.2 12, D CbC Lk
TOEREY —A3—F31ITRT,

Context 1% MetaDataGear TH 5 &2, / —< L L X)L D CodeGear > 51X context 1
EHEZH LRV, context DIFFZLTLEI &, X XL ) —< L)L D T HER
L7BED B> TLESAHTH 5,

Context (7Rt RITHET DT, 22—+ -7 175 AT IZ Cotnext BIFIET 5,
Z @ Context % User Context & FES, X HIZEITLTW3 GPU X CPU Z 212 Context
PIREL I35, Z51E CPU Context & PRI 5, GearsOS X OS TH %728, k%
EH S 5 Kernel @ Context b E X725, Z4UE KernelContext X KContext & FEIX4L
%, KContext {ZFXTD Context BT 20BN D 5, OS BFF/2FIUIR S R0E]
DIABD 7 Z 77 213 KContext ICEDIPNT WS, GearsOS DX XL )LD 7ar< 3w
7Tk, SUIEEE LT3 Context 23HED Context TH B 0%l Bk 3 DNENDH 5,

Y —Za—F 3.1: context DEFH

1 |struct Context {
enum Code next;
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struct Worker* worker;

struct TaskManager* taskManager;
int codelNum;

__code (**code) (struct Context*);
union Data **data;

struct Meta **metaDataStart;
struct Meta **metaData;

void*x heapStart;

void* heap;

long heapLimit;

int dataNum;

// task parameter

int idgCount; //number of waiting dataGear

int idg;

int maxIdg;

int odg;

int max0Odg;

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;

};

Context 1% GearsOS DFTETHH X415 $XTD DataGear ¥ CodeGear Z£f0, O F
D GearsOS Tl 5 CodeGear & DataGear 1&. #DD Context IZHTHEZIAFNTL
%, %% CodeGear, DataGear {% Context &2 12 HECHTER T Context 127 — X Z &S
GMBAE I TV, CodeGear RFINTWVWAHESNEY — 22— F 31D 61TH
TEFELTWVWA code TH B, StubCodeGear 1% Context DA% 5[ THDO/28. __code
stub(struct Context*) DR CodeGear DEHEIR A X DR A &, D% D CodeGear
DEANE LTOERINT WS, ZAUIHTIE L7z StubCodeGear DBIEIR 4 > X D3FGHA X
NTED., _code meta TDT 4 ANy FIZHHEL B,

DataGear MRIFEZIN TV AESNITITHTER L TWddata TH 5B . TXTD DataGear
1% GearsOS - Cld union DataZi¥ L THUD X 2 DT, union Data DRA > X DA
ELTHEHEINTWS, 7272 L GearsOS T 5 X TD DataGear 23 Z @ Context IZfR1F
INTWVWBIRTITZRW, Interface ZH|H L 7z goto REDEDRIFHATE LT, Z DEHINIZ
DataGear Z & | D & & 1172 35F11Z DtaGear 173 2 HIETHH L TWwb, CodeGear
THHALTWAEH e AR, ZDEHIDTIRZF D DataGear DEFESIIHIG L TV 5,

DataGear [ZEFIFERD 7 — ZEIGFTDIEZ, Context 23O b — FAIRFT 5 Z
LHU[BETH B, st HTHEM DataGear 1X. CbC OHT7RT— ar LHEIR

22
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context

Stub Code

Gear
heap

Stub Code
Gear

Y

Meta
DataGear

DataGear DataGear
TaskManager
DataGear
Meta
DataGear
DataGear

heap

3.2: Context OHFEX

Context Ik — A ICEXAEN S, b— Il DataGear . EZIAATS DataGear D X
RGO ELE I N TV B MetaDataGear TR XL TW S,

3.3 Stub Code Gear

KD CodeGear IZHEFET AR, / —< L L UL 6 R 2 2RO CodeGear ZEIEFEE L
TWB EIICRZ 5, THITKRD CodeGear 15| EZHEREL TWA ESICHRZ
%, LU/ =<l LLh 5RO CodeGear WS 2 A IEBIER A > &7 ¥ b g
WZRBD, INLHIEIAXFHEICEENS, ZDAEMPZ ) —< L L XLh 5 CodeGear
MEBEEICHEIBETLES I, J—FALRLEXXLRLDDEENTERL 2o T
LES, /=N LRLEXZLANILDTGRED AT, RD CodeGear WX E KR X E
3. 2 MetaCodeGear Z 13X L LI T EIRLEDNRDH B, FloRf VR%E2 ) —<I)LLNR
MZIEFE T, D CodeGear 13H S 2o THHET b, CodeGear [H DMEHEIX
GearsOS D EIL FIRFIZ Perl A7V 7 MZ X o TE XX 21TH . MetaCodeGear % #%
H32 L5 ICEHINS,

GearsOS Tld DataGear 133X T Context ZFHL TR DD 23 5, XO##HEIZ DataGear
PESTHGE. Mt S 2H1IC—E Context & DataGear & XA A, MK stT Context
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75 DataGear ZHUD ¥, Context | MetaDataGear TH 572912, / —<IILLN)L
@ CodeGear Tld72 { MetaCodeGear TH 5 HED D 5, % CodeGear DFtH TIHHER
DataGear % Context 2°> H5HUD 3 MetaCodeGear (&, 5247 L 72\ CodeGear DERTHE
TEINBZRERD B, ZD CodeGear % HFFIZ StubCodeGear ¥ FER, StubCodeGear &3
AR TD CodeGear 120 L TEELRITFIUIR ST, FTEETZ2DIEMTDH 5, Stub-
CodeGear 3 GearsOS DL RRFIZ Perl 227 V) 7 Mz X > THEAERM XN S,

V—RAa— R 34I1TRF /) =<)L~V Titih L7z CodeGear %, Perl 7 1) 7 Mz & -
TEWLAMR T Y — A3 — N 3517, HITHDHBOD Context Z CodeGear AT
DY TRZITI S £, ZEH4% D pushSingleLinkedStack 1. £ 1 5182 Context 2314 -
TW3, pushSingleLinkedStack 135 18d 3 DER L T\, ZbD5EBITERE
pushSingleLinkedStack stub % Context DFFEDLTH HGHD 3, ZD CodeGear I
GearsOS @ Interface ZF|H L TH D, Stack Interace DFEEL /2> T3, ¥ O Gearef
%, context @ Interface D DataGear DE X7 7 X $T 5270 THDH, Stack
Interface DE XD 6, 5IEIERZHIGE L TW5, Y7 H Gearef DEHKRE Y —A2— K
3.21TRT, ¥ U Gearef TIEFIETEH X 54117z DataGear D% enum ZF|H L 725
FIZEHLL . context 2 HEZID L TW5, DataGear I¥ enum Data I T# DataGear
O IcFESDEDIROENT VWS, (Y —RA3— K 3.3)

V—Za—F 3.2: Gearef ¥ 7 1

#define Gearef(context, t) (&(context)->data[D_##t]->t)

YV — 23— F 3.3: enumData DEF

enum DataType {
D_Code,
D_Atomic,
D_AtomicReference,
D_CPUWorker,
D_Context,
D_Element,

+;

IARTOGEREF L7=DBIZ, goto pushSingleLinkedStack T. CodeGear IZHE#HE
KRR

YV —Za— K 3.4: Stack IZ Push 3 % CodeGear

__code pushSingleLinkedStack(struct SingleLinkedStack* stack, union Datax
data, __code next(...)) {
Element* element = new Element();
element->next = stack->top;
element->data = data;
stack->top = element;
goto next(...);
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}
YV —Xa— K 3.5: 3.4 D StubCodeGear

__code pushSingleLinkedStack(struct Context *context,struct
SingleLinkedStack* stack, union Data* data, enum Code next) {
Element* element = &ALLOCATE(context, Element)->Element;
element->next = stack->top;
element->data = data;
stack->top = element;
goto meta(context, next);

}

__code pushSingleLinkedStack_stub(struct Context* context) {
SingleLinkedStack* stack = (SingleLinkedStack*)GearImpl(context,
Stack, stack);

Data* data = Gearef (context, Stack)->data;
enum Code next = Gearef (context, Stack)->next;
goto pushSinglelLinkedStack(context, stack, data, next);

Context & ik DBEFRM %X 3.3 1R T, StubCodeGear I& GearsOS TEZRI N TV S
J —=<)L L)L D CodeGear D IR TIER I NS,
__code meta DEFTREX Y —A2— K 36117,

YV —Xa— K 3.6: __code meta

__code meta(struct Context* context, enum Code next) {
goto (context->code[next]) (context);

__code meta X Context IZF&MN X 1T W% CodeGear DACH D5 CodeGear D7 K L R & HY
BLMHET 5, ZORRICEIIDOEZRZRIE T BRI 22 F1E. % CodeGear IZE]D
RoNHBEZFHLTWS, ZOFSIICEBOYIZEAREMEH L7z enun Code B TEF
INTW3, enum CodeHIDEFEE Y — X2 — F 371, AL C_CodeGearName
EoTW3,

YV — 23— K 3.7: CodeGear DFE S TDH % enumCode DIEF

enum Code {
C_checkAndSetAtomicReference,
C_clearSinglelLinkedStack,
C_clearSynchronizedQueue,
C_createTask,
C_decrementTaskCountTaskManagerImpl,
C_exit_code,
C_get2SinglelinkedStack,
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1. goto meta
(enumh* 5StubZ 45 7E )

nextCodeGear_Stub N
CodeGear >

. goto context->code[enum]

otherCodeGear_stub

3. input data gear
DEE

DataGear /

DataGear ] 4. output data gear
ELTERZET

nextCodeGear_stub
(Stub CodeGear)

goto

context

nextCodeGear

3.3: Context ZZM8 L 7= CodeGear DT —&X 7 7t X

enum Code #iX GearsOS @ 2 ¥ A JLIRFIZHIF S 11T W % CodeGear ZE 2 LT TARK
B, Context D code BiLAIZiX, % CodeGear ® StubCodeGear DEHEUR A > Z DAL E
ENTWVWB, Ko T__code metad HkFES 258D CodeGear &, FEUH LFED CodeGear
DIERNIFEITE NS StubCodeGear 1272 5,

CodeGear 2» 5 CodeGear ND#kfEl, B v 75 I ¥ 7 D#FEEICIE S Data &
Code DAHD Closure £ 2o TW5b, VX v 7 ATIEMEDERIZ5IE (...) 2T, Z
IR TIEFFCHEHA L TR WEF— T — R TH EH, D Closure ZFHHE T W
L5 REMTHTDITEAINTWVWS,

3.4 TaskManager

TaskManager (& GearsOS _ETHEITE N2 Task DEHZITS, GearsOS LD Task &1
Context DZ & TH Y., £ Context IZIZH T DIHEITHETR DataGear DAY ¥ RIZEDE
TN T3, TaskManager (&, CodeGear DFFRICHE L ATID DataGear (InputDataGear)
D3 o TV B D DMEER, Hio TVWRP oL O/EEDERITONHLDH S5, TXTD
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DataGear 23fii o 72555,  Task % Worker @ Queue (ZJBHI L Task #FETXH 5, ZD
ALFRE GearsOS ZMiFFEAT B 2 IGEICHEREREL 72 > T W 5,

TaskManager 3MHE L3> 7V b TH B, DR, EE Worker ZEHE LA TD
1 2R T1ODADEERF> TV DI TaskManager D38 > TW B RENH 5,
ZXETNAMEBEHDOIREBREFEH DO 7 — 2 X—2EHIE. TaskManager 25FFH L TW5,

3.5 TaskQueue

GearsOS @ TaskQueue 1 SynchronizedQueue TRIEX LTV 5, TaskQueue 1% Worker
DFH T % Queue & 72> T3,

Worker @ Queue 1%, TaskManager \2#%#t L T Task ZiX[5F 5 AL v &, Task &%
173 % Worker HED AL v R THibird, X 512 Worker WEEE 2 AIREED H 5, £
@ % SynchronizedQueue 1%, ¥/VF AL v R THT—XO—EHWZRIET 2RLEDDH 5,
GearsOS Tl CAS(Check and Set, Compare and Swap) ZF|H L THEEITTHONL TV S,

3.6 Worker

Worker (& Worker D#IHA{LIZ AL v RZ21E5, GearsOS TIEFAL v RZIZZENZH
Context DR X5, Worker 1R L v FIE&RZIZ Context DFIHAL APT ZFEONHI L
H7D 7 4 —)L FIZ Context D7 K L A EEHXAL,

AL v FMEEZIE TaskManager 2 & Task ZHUS 3 %, Task IZ Context DJF TR X
NTWB 72512, Worker @ Context % Task ICUID & 2. Task DROMEGITFEITT 5,
OutputDataGear 3® % 513, Task 3171212 DataGear DF Z | L 23THIL 5,

Worker (& CodeGear DRIZRTHEFICMIHEINS, ZOMEEZFHT 2 . CodeGear
DFEITORMETDIREZFLFRT 2 Z EDAJRETH %, DF D ETNMREDNAIGETH 5 4., £
TIREH D Worker Z 8% L CANEZ b a2 — RIZEHEZ 5 X FITFEITTE 5, Worker
HI&I Interface TRIAZN TV B 72DIZ, ANVEZIEBEZ Lo TW5b, GearsOS Tl
BE D Worker ¥ LT CPUWorker %, GPU (2B LU 7L % 3 % CUDAWorker, &t
WCETIOVREREHD X Z5TEZ 13X MCWorker WERINLTWVW S,

3.7 wunion Data®!

CbC/GearsOS Tl DataGear 3MEAR DL TRE N TV, $XTD DataGear %
BT 2, Context lXFIETH 5 T XTD DataGear DEIEFEZFF > T\ 5, %% DataGear
WFHEARTIED 2DF)DBITH 5, Hil 21X Stack DataGear £ Queue DataGear 1%, Z0Z
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#struct Stack & struct Queue THRIF X425 53, BDY AT A LRI e Bir I h
e XARXLNNLTHIUE, ZOAERIT union Data BT RTEIPNTWVWS, LrL
Context 1T 2N 5 DA% TR T DataGear & L THELLK /S DERD S, TDAEIZCFiE
OFHEZHEHA L. FLHNZ DataGear DT H % union Data B ZER L TW5, HH
HelZ. BT 2 X ANZHTRAKDED XA E YA XL R XEY YA X275 5580
HhH, BROELRLIZMEF D TERT LI TE S, MEKRLEN, 1EIC—DH
LS TN TERL,

FIRCE DBINEZAENTWAS . Context DY ZICEHEZAEFNTVANITL -
THEFRDITIEN R 5, Interface D AH I THIFH LT 3 data BLH DFEE X, enum D
%5 ¥ data BLANDIRZ TG L TWB, T D728 enum THE L7ZGATICA > TWb
union Data O EARRY AL,  enum & XTIE$ % DataGear 1272 %, context D& — 127
0 — b ¥z DataGear DFEIX,  BIEHZ B T = % MetaDataGear 127 27 £ X5
LY. BADHTH o720 5,

Context 2> 5HUD i LT & 7z union Data 7* 5 DataGear DIANDZEHNI X XEHETIT
bbb, GearsOS DIFGEIX, FHE L7V CodeGear DERTTHEIT X5 StubCodeGear T
HDF v+ X B ThN 5,

3.8 Interface

GearsOS DEY 2 — LD HA . L T Interface 233 %, Interface I& CodeGear & %%
CodeGear T 5 AH 1D DataGear DESTH %, Interface IZEFR XN TS CodeGear
1Z. 7% Interface 237z 3 Z E HARF3 2 API TH %, GearsOS IZFEEXN TV S Queue D
Interface DEFEE Y — A2 — K 3.8 I1T/RT,

YV —ZXa—F 3.8: Queue D Interface

typedef struct Queue<Impl>{
union Data* queue;
union Datax data;
__code whenEmpty(...);
__code clear(Impl* queue, __code next(...));
__code put(Impl* queue, union Data* data

__code take(Impl* queue

code isEmpty(Impl* queue

, __code next(...));
code next(union Datax, ...));
code next(...) code whenEmpty

) —_—

—_— 3 —_—— b —_—

C...));
__code next(...);
} Queue;

Inteface (& f1#% (Interface) & . 523 (Implement, Impl) ZHF Tl $ %, Interface %
CHFHEE Interface ICTER SN APLIZIR> T e/ 5330 7% 352 8T, Impl D
NAZRERT 2 2D TE S, ZHUT Ko TXXREHEE D THEEZ AN Z DD Interface
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ZHEALZED, 33F0WEEET SR ERNRIBEONBEDAZEE T 5 Z &R
ZITTE D, ZAUX Java D Interface, Haskell D7 5 21T T 2HEETH %, GearsOS
Tl Stack % Queue A7 Interface & U TERIFATH D, SingleLinkedStack 7% 23535 &
LTI TWS, 72, Worker X TaskManager % Interface THDH, I AT 7
REFEOH LTV A ERTZ Y] D 3 Z UK & 72 FHRIZIG U7 Worker 72 ¥ 2T Z &
MAJRETDH %,

YV —Za—F 3.9: SingleLinkedQueue D 5%

#include "../context.h"
#include <stdio.h>
#interface "Queue.h"

Queue* createSingleLinkedQueue(struct Context* context) {
struct Queue* queue = new Queue();
struct SingleLinkedQueuex singleLinkedQueue = new SingleLinkedQueue ()
queue->queue = (union Datax)singlelLinkedQueue;
singleLinkedQueue->top = new Element();
singleLinkedQueue->last = singleLinkedQueue->top;
queue->take = C_takeSingleLinkedQueue;
queue->put = C_putSingleLinkedQueue;
queue->1sEmpty = C_isEmptySingleLinkedQueue;
queue->clear = C_clearSinglelLinkedQueue;
return queue;

3

__code clearSingleLinkedQueue(struct SingleLinkedQueue* queue, __code
next(...)) {
queue->top = NULL;
goto next(...);

}

_code putSingleLinkedQueue(struct SingleLinkedQueue* queue, union Datax
data, __code next(...)) {
Element* element = new Element();
element->data = data;
element->next = NULL;
queue->last->next = element;
queue->last = element;
goto next(...);

Interface H& b DataGear TH D, FEFRDEFEIZ context @ union Data BNZFER X 1T
W3,

Interface TEFE L 7z CodeGear D i 1113443 DataGear TR IFIUXR 5720, Output-
DataGear BRI Inteface HE D DataGear ICX X LIV TEEZAFTFN S,
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3.9 GearsOSOENFI AT A

GearsOS TIZ L FY — L2 CMake ZHRHLTWS, L 78 —%2[X 3.4 127RF,
CMake IZ automake 72 ¥ D Make 7 7 A W AER T 2 Y —MHE T 25D TH 5, Gear-
sOSTur/ oI35 L rRLliznw a2 vCHHTSY —RXa— KRz
CMake DFE 7 7 4 )V TdH % CMakeLists.txt IZ50h 3 5, CMakeLists.txt Tl& GearsOS
DI RICHER—HDILFE % < 7 1 GearsCommand THIHI L TW3, ZdD~wrmizrm
Yz M4 TARGET & LT, 2 ¥ AL L7727 7 A L% SOURCES ICRtid§ %, ¥V —
23— K 3.10 DRITIX pop_and_push 75 TARGET ICIEEINT W5, BRBAY X7 7 L)L
\X SOURCES IZHEE T 24 Z 372 . HENTHREINS,

CMake HEIXa Y A IR E R A< Y REFETT S 2132, EALEY—LTH
% make %° ninja-build IZHZFFE L T\ 5, CMake & make % ninja-build 23FE1TRHZ
WEY $ 5T 7 A NTdH5 Makefile, build.ninja DAERETZHYE T 5,

YV —Za— kK 3.10: CMakeList.txt ACOHOTR T =7 FEFHR

GearsCommand (

TARGET

pop_and_push

SOURCES

examples/pop_and_push/main.cbc examples/pop_and_push/StackTestImpl.cbc
TaskManagerImpl.cbc CPUWorker.cbc SynchronizedQueue.cbc
AtomicReference.cbc SingleLinkedStack.cbc examples/pop_and_push/
StackTest2Impl.cbc examples/pop_and_push/StackTestImpl3.cbc

)

GearsOS DEIL R TIXERE CbC a v 4 WY —Ra—FE2ary X4 LT3 i3k
<. MNZPerl 227V F M 2MHEITEI NS, Perl 27V 7 MIEIL FRROD GearsOS
TR XN CbC 7 7 4 L%, HliFt7: CbC 7 7 £ MTEHT 2, 13D GearsOS THj
TES 20 & v oA B IR ¥ b KT %, Perl 227 1) 7 hTEH X /= CbC
T7ANREZHLIZChCay L Inar 4 L %275, B ROUEIZEFLE A
THED. CMake#£H T make ® ninja 3~ > FZHWTEL KT 3,

3.10 GearsOS ®D CbC » Ll CbC ADZE

GearsOS 1 CbC ZIR L 7= o TW3, 7272 L ZOHLRBERIE CbC a >4
Z7TH 5 gee. llvm/clang IZIFBEH I N TOVRV, Z DA GearsOS DILIRA 7%, Fifl
AR ChC DFRLINCET 2 DD 5, FIED GearsOS T, CMake 2 & 2% a >
284 JVIFFIZ Perl CRExb X 417z generate_stub.pl & generate_context.pl D 2 fEFHD R
7)) 7 PTEBEIND,
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: perl script !

Gears generate

Source

generate
context.pl

CbC
compiler

executable
file

stub.pl

CMake (make, ninja)

3.4: GearsOSDOEIL K71 —

3.11 generate_stub.pl

generate_stub.pl 3% CbC 7 7 A L T XU HEN S, AL TCC 774 v%
RO X X RZEALTBICES L, MR CbC 77 A0 LTEHEEHT, K351

WO E Z RS
S S
N each input each output N
generate_stub.pl
(translation)
Gears CbC » » Pure CbC
sorce code — o) ]
(*.cbc)

3.5: generate_sub.pl Zffio7z b 7 > 23 %4 )L

3.12 generate_context.pl

e generate_stub.pl

— BCbC 77 AN MU ENDEZAZY T}
— MIET B XXEEEEA L COC 7 7 4V (JEHR I ) ITEHT 5
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e generate_context.pl

— L7 CbC 7 7 A NZfET L, bt TWwb CodeGear ZHEET 5
— context.h ZFHAAA, HHIL TV S DataGear ZHEE T 5
— Context RO FIH L —F > % CodeGear, DataGear D&HE S TDH % enum %
AT 5
x X 3.6 I OWMEZ RS
INHDPerl A7V 7 NI 707 < HTTERPT Z 23RV, Pal 227 Y 7 D

FITFMEIX CMakeLists.txt IZEE L TE D, make % ninja-build TD )L FIFFIZFEOCH
EN3, (Y—R3—F 3.11)

YV —Z2a— K 3.11: CMakeList.txt N T® Perl DFEITE857

macro( GearsCommand )

U W N =

w N o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

set( _OPTIONS_ARGS )
set( _ONE_VALUE_ARGS TARGET )
set( _MULTI_VALUE_ARGS SOURCES )

cmake_parse_arguments( _Gears "${_OPTIONS_ARGS}" "${_ONE_VALUE_ARGS}"

"${_MULTI_VALUE_ARGS}" ${ARGN} )

set (_Gears_CSOURCES)
foreach(i ${_Gears_SOURCES})
if (${i} MATCHES "\\.cbc")
string (REGEX REPLACE "(.*).cbc" "c/\\1.c" j ${i})
add_custom_command (
QUTPUT ${j}
DEPENDS  ${i}

COMMAND '"perl" "generate_stub.pl" "-o" ${j} ${i}

)
elseif (${i} MATCHES "\\.cu")
String(REGEX REPLACE "(.*).cu" "c/\\l.th" J ${i})
add_custom_command (
QUTPUT ${j}
DEPENDS  ${i}
COMMAND nvcc ${NVCCFLAG} -c -ptx -o ${j} ${i}
)
else()
set(j ${i})
endif ()
1ist (APPEND _Gears_CSOURCES ${j})
endforeach(i)
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output

I ! c-example.c

Pure CbC file input
.0 ;\ generate_context.pl

A
>

enum file
=»{(enumCode.h
enumData.h)

context.h

3.6: generate_context.pl Zffi o727 7 £ VAKX

3.13 CbC xv6

CbC xv6 1Z GearsOS DY XA T L ZFHL Txv6 OS DEXZ ZHIEL TWA I rd =
7 b TH 5, [19] xv6 11X v6 OS[20] 2 x86 7 —F 7 7 F Y HICMITIC K> THEELEZ I
72=bDTdH 3, Raspberry Pi L TOENWEZHIEL TWa7H, ARM7—F%727F v H
KRR EININ=Ya Y EFHL TV, [21]

FERZICTBOVTIIEIL R AT A1E CMake ZFIF L, Perl 7 m 2> o84 S %2EA
LT7bD ¥ GearsOSDE N R X T L LIREFRICS AT 2 ZKHALTWS, GearsOS %
o 72INBE RZRERANR 7 SV 5 —2a >y Thb72d, xv6 DEEHZ b T 0H
ThEA R TH CRERERECHENE TN TVWD, xv6lE UNIX OSTH 24 ot AH
TR EITo TV, I ZIZER7HIC Context #3EA L7z, xv6 TIXE|DIAAD 7
Z 7R KIBEBE L TH - T\, GearsOS THET 215513 DataGear B/ 1272 5
72, INHD 777 % DataGear DIFTHEELE L7z, ZD DataGear 3% 7 1t A2
PGS % Context TlEZ <. HUDHYZ Context 232 > 7L b U THio TWARENH 5,
CbhCxv6 DFEZE% 1 L T Kernel DR ZFLFER L T < Context, D F D KernelContext 23
WETHBZeREPHHL 2,

3.14 ARMHAENL FT AT LDIEHR

GearsOSZE L R T B35GEE. x86 7 —F T 7 F vy DI UMHEINL R T E2DH5EE T
Hb, TOHEEEILRLEAAL FVIESCENTDONAL F Y 2, ZHUIEIL R EZT SR
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AR VICBAZINTVWS CbC Ay L I03x86 7 —F 7 7 F ¥ [TV R &
bDTHEHTH 5,

CbC a ¥4 1 GCC & llvin/clang FICHERL 72 28 ) IR TH 5, LVM/-
clang DG EWFX LLVM I TR —7y v 7 —F 727 F v BB IRT 2 Z L A[ETH %, GCC
DEERBANSjR—T v b7 —=F T 7F v ZEL TV L Z2EIL KT H0ED
H5,

FHZ< S Y ARy ZOMEREDP S, D7 —F 77 F ¥y [T DAL F VY ZER LW
T—AnDH b, HEH~A 22 K- FTH5 Raspberry Pi[22] IF ARM 7 —F 7 7 F v 53
B XN TW3, Raspberry Pi_ET GearsOS DL K23 2354, ARMAICE L R&Eh
72 CbC a 84 IE 725, Raspberry Pi BIRIZIES I o~ > TH B 72%, GearsOS
DEINLFIFDH E LD CbC a4 7 D% Raspberry Pi LT 2DIXNHETH 2, ~
SUARY IDREDHD xR VT S ARMHD AL F U EEILR LT, Raspberry Pi
WHRELEIT L2V, RA MY YD 7 —F 77 F ¥ HNDOT7 —F T 7 F x[A)iFica o8
ANTRILHRIZTDRAV A IVEIER,

GearsOS lZv L K —iLiZ CMake ZFH L TWAB DT, CMake TZ 1A 81 )L
AREIC TR Z LR AUER 680, B RIEHT 2 a2 %34 7%V ¥ Hik CMake H3H
FHER L. PE L 72 LT Makefile % build.ninja 7 7 £ V24K T %, Lo L CMake 1
SEILRLEDELTVANED, BADEELTWE 7 —FT7 7 F ¥ F 5 TRV,
IJRRaAVRA T LTHEZE20REEF 2y 7 LN, DFD CMake WHENITZ 1 X
TURANIIED GCC Ay 4 Z 2T Z eV, ZOBZEDEFELNLFRT S L x86
DAL FYPERINTLE S,

CMake ZFH LT axay 4 L3 5855, CMake DEITRICH T o xa v %
4 7B RINICIEE T 2B H 5, ZDHEX86 DY VS ARM DA F 1 % H ]
THEIREDNDHYD, a2 IRV U A—=REZARM D7 B8 X3 Y L XD b DIZ
TRETI2REDND D, /2. xv6 DHEEFV Y IRCFRED Y Y AR V) T M5 %
ERHb, TNHDY YA A2 Y T B CMake iz, CMake BMREELTW2B Y > H
DRHRER 2> THS THAL T THEITBEND S, CMake fllICHLIwva v o4
Z OEREEEIUR. DIREIE CMake 23 BEINIZEYI R EL R R 2 ) 7 M2 AR L T <
N3, ZDX57% CMake DUFEZ FHTHTITS Z 8 IFHEL WD T, pmake.pl Z{ERKL
7zo pmake.pl DO E 2K 3.7 127~ T, pmake.pl i Perl 227U 7 T, Tz a
XY RENHTEITLIr Ry A VDL T a Y EHAIN TS, pmake.pl ZHFEH
LT CMake 25173 % &, make 2~ FIZHIHT % Makefile, ninja-build 12053 %
build.ninja 234K X 5, DL cmake TIE72 { make R EDEIL KY —)LBE L K%

Yt

1795
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CbC ARM
Cross Compiler

1. Find the ARM library
to use

2. generate cmake option Makefile

& execute cmake
pmakepl f=========ccceca=-=

\ ARM Library
o 4 build.ninja
3. generate build file

linker script

3.7: pmake.pl DL 7 7 —

3.15 Interface DI Y P T LD FiHT

GearsOS @ Interface IXE Y 2 — LD A L goto XTSI D—RRESGFT L L
TOMEEZ ;> T\, Interface D Implement DNy X — 7 7 f )L EFEL /- Z & T,
GearsOS T Interface % 523 2BRICH 7 B AIETOEREZ KT L7z, Implement @
CodeGear 134 % Tl Interface TEFE L 7z CodeGear & 1 X 1 55 L TW7z, Implement
@ CodeGear 25 goto 3 5 lE. AS1& LTHZ 507z CodeGear 2>, Implement N THH
IZEFR LTz CodeGear IZ goto T2 7 — R o> T\, BREDMEIZETR LT CodeGear
IZgoto 37— A%, REHDCbC 7 7 A LOHFIZFER X TV S CodeGear 2B LT
Wz,

GearsOS % HWT xv6 OS ZHFEEE L 7B, FEMID CodeGear %D < BT Tadib
L7zo M3 EICE 2 T1 2D CbC 7 74 N0H72D D CodeGear DECHAEDIIEZTL X 5
EWVWHRENRE L, RBL%Z K T2, Interface TEFR L 7z CodeGear & [E#
FIH$ % CodeGear DFEELX | ZN 505 goto 35 CodeGear THRET » A V%2 7HET
52 ilAT,
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17

4% GearsOS D Interface DX HE

4.1 GearsOS D Interface DX DR R

GearsOS @ Interface Tl&, €KX DataGear & CodeGear % 778 L Tidab L T\ 7z,
CodeGear D A1 )1% DataGear & U THIZET 208D D 57z, CodeGear D A TSI & L
T__code() DIZECHE L 72 DataGear D—E ¥, Interface EEFTREE L 7z DataGear D%
BB L TVWBEREND B, VYV —Ra— K 4.11% Stack D Interface DHITH %,

V—2a—F 4.1: KD Stack Interface

typedef struct Stack<Type, Impl>{
union Datax* stack;
union Datax data;
union Data* datal;
/* Typex stack; */
/* Typex data; */
/* Typex datal; */
__code whenEmpty(...);
__code clear(Impl* stack,__code next(...));
__code push(Impl* stack,Type* data, __code next(...));
__code pop(Impl* stack, __code next(Typex data, ...));
__code pop2(Impl* stack code next(Type*x data, Typex datal,

3 —_—

25
__code isEmpty(Impl* stack, __code next(...), __code whenEmpty
...
__code get(Impl* stack, __code next(Typex data, ...));
__code get2(Impl* stack, __code next(Typex data, Typex datal,
25
__code next(...);
} Stack;

MERDODEEL TV EEIEDHE. 2D DataGear DEEDN—HL TWVWRWST — A
% &5 LTz, F 7z Interface D AJT & LTD DataGear TWER L., 74— REHL
L T DataGear Zfi5 7075 I VT RXARXANEZES 7 —Xb R HNTz, GearsOS Tl
DataGear 7 4 —/IV FERE A 7Y = 7 MK L 72WEE. Interface I TlE72 < Impl
BN ER 2 RIF S 2 E DD 5, Interface HNCEEAR L TL % 5 RENIEEHE Z 501 5,
GearsOS DTV T I VT AXA MZEN TRV HEZ NI, ficks ez
AHEZ N5, CodeGear ¥ DataGear 1 Interface DIGEIIEHZLEARIEICH 203, 7
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HELCElR L CL % 5 & TDataGear DEE ) ¥ [CodeGear DS ZHIETHR A TL %
9o B ET Interface TEFK T b CodeGear & DataGear I Interface D API TH 5, Z
N%Z L —Y R BRI EL2DBEND 5,

golang 12 % Interface DFERENIFHEIE XN T W B, golang DIGEE Interface IXBIE D E
ST DAZILBRT 2N —NIZRoTWVE, ZHARBEEFN TV THEERTHME
AR

Y —Za— K 4.2: golang @ interface 55

type geometry interface {
area() float64
perim() float64

GearsOS @ Interface (AT E HTID APIZEFKT 2 DT H % DT, golang D Interface
DX, BBD API Z MR TEAR T 215 DEHRTH 5 & & X7z, B L7 Interface
DT Stack ZEFR L 72D DEY —Ra— K 43117,

YV —2Z2a— K 4.3: ZHEED Stack Interface

struct

typedef
__code

Stack<>{

clear (Impl* stack,__code next(...));

) ——

__code push(Impl* stack,union Data* data, __code next(...));
__code pop(Impl* stack, __code next(union Datax data, ...));
__code pop2(Impl* stack, __code next(union Data* data, union Data
* datal, L))
__code isEmpty(Impl* stack, __code next(...), __code whenEmpty
(.05
__code get(Impl* stack, __code next(union Datax data, ...));
__code get2(Impl* stack, __code next(union Datax* data, union Data
* datal, ...));
__code next(...);
__code whenEmpty(...);
} Stack;

PER D Interface TlE<Type, Impl>F—V— RKDPEFEN TV, ZHUIT =1V T XD
FEREZ B L CEAZINTMX TH 5, Impl F—V— FIIEEFAGORIZRIRIZLH LY L
THEHLN TV, UL LEAR Interface DEFRZEIT 5 BRI GearsOS D> X7 4 I, CodeGear
DFE 5 Impl BID KA V2K Z, ZHEA TV 27 MERAISHETE D self I

WIBZHDTHH, HTHEDA VARV AEBRTEALA VR TH S, Impl F—7— FiZ
HWELTHEHAEN 01, ESHI»53MDAL, F7+L F0RF—v—Fr L

TEFE L7, Type ¥F—V— FIIMZHE LTOFHZER L TEAIN TV 23, BfE
FTD GearsOS DFETIFEAINTWAEP 272, PV 7 A L TOREHDOFIH
DEERTRED 1 XFERDB XL DN S, ZEROBLTIIDOHDY =41 7 ZEX
DZEeZEZ T, Type ¥—V— NIZHIBRL 72,
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WX EZEET 5121, GearsOS D E L K2 27 4 T Interface ZFIF L T\ 3 T %
BIES 283D 5, Interface IX generate_stub.pl TaiAAE 4, CodeGear & AHTID
DataGear D Z LT3 THN 5, Z DU Interface D S—RIHBTE2HDTH 5,
HIRTIED 503, 18— ANROD Interface DRESCIE, ZHEFTDOHEUT LAXIG LTV,

4.2 Implement DRIERT 7 4 VDEA

Interface Zf# 5 FEETIX. Interface BNIRFE 2 & T2 HET 27 7 XLMBEEN
%, GearsOS ¥ Interface IZRHET 2 EENEIET 5, fl 21X Stack Interface DEIEIZ
SingleLinkedStack TH D, Queue DFEZEIX SingleLinkedQueue X° SynchronizedQueue 53
FET %,

Z @ SynchronizedQueue 1% GearsOS Tl DataGear & L T 415, Interface DEFK
CRISERBIER T 7 A VD, RFEOHNZOWTIIFE LD 572, HERIX context.h @
DataGear DEF B 7IC. MEEROEXTERIAL LD DZF TR L Tz, (Y —Ra—
K 4.4)

YV — 23— K 4.4: cotnext.h ICEZEELN-TIER

'union Data {
/*x W& */
// Queue Interface
struct Queue {
union Data* queue;
union Datax data;
enum Code whenEmpty;
enum Code clear;
enum Code put;
enum Code take;
enum Code isEmpty;
enum Code next;
} Queue;
struct SingleLinkedQueue {
struct Element* top;
struct Element* last;
} SingleLinkedQueue;
struct SynchronizedQueue {
struct Element* top;
struct Element* last;
struct Atomic* atomic;
} SynchronizedQueue;

/x & */
};

CbC 7 7 A D BldcontexthZ A4 > 70— R332 & CTHEZLSBIOMHIZAEETH
%o Perl D b7 > A a4 5T 5 generate_stub.pl IZ Interface DRIEFR T 7 L L%
NR—=ZAL T\, L2LEIERT 7 A VOIFEDEED Interface ¥ EETELR > TV 3
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£12,  generate_stub.pl T Implement DHRNZEI 3 2 #/EHN T X722\, Implement DFY 3 [
FRICEFR T 7 4 VEEE T UL, generate_stub.pl TRUEFRZ FI W2k &2 72 UL 53 A] BE
DL BRI RT ADFHGEEDAREL 7125, FRAVERII—EH L T+.h i dh
R BR2ED, TurI~oRELdRLKZS, AL TIEH 7212 Implement DEYE
BRI 7TANEERT 5,

GearsOS TlX 3 TIZ Interface DEEFR 7 7 £ V2 Ff> TWb, Implement DREFK 7 7
AN, Interface DRIEFR 7 7 A Ve > v Ry 7 R L7200, Implement DRIEFE
7 7 A NVTERERITFAUIV TR 0DIE, O Interface ZEE L TWE0DFEWRTDH 5,
Z DRI S FE T Interface DI ZFROROEFRICAABT 27 — R &, BHDFEL
RFEFTICFEIRT LVEEL TV LI 0 E D 02T 27 —AMBFET %, JavaT
¥ implements ¥ —7 — FZHWTE D Interface FEEL TV A2l 3 5, [23] ¥ —
A a— K 4.5 Tld, Pig 7 7 Al¥ Animal Interface #FEHE L TW\W5,

YV —A3a—F 4.5: Java @ Implement ¥ —7 — K

// interface

interface Animal {
public void animalSound(); // interface method (does not have a body)
public void sleep(); // interface method (does not have a body)

// Pig "implements" the Animal interface
class Pig implements Animal {
public void animalSound() {
// The body of animalSound() is provided here
System.out.println("The pig says: wee wee");
}
public void sleep() {
// The body of sleep() is provided here
System.out.println("Zzz");
}
}

golang Tl Interface DFEIHEIIFHIF — 7 — FZHEER TIZ. Z D Interface TEFKE L T
W3 XYy Rz, Implement IZHY T 2HEARDBTRTEEL TV ERESLTF v
SNd, THhudgolang 37 7 X &2Hi7 3. WA Z o T Interface DFEEEZIT S 2512,
FHERDIERRIC Y D Interface DEIETH 20 DERE S Y Xy 7 A LFEIFRWATH 5,
GearsOS TIIBIER 7 7 A NV EFFOZ e TEX 572D, golang D & 5 BRFEfTHREF = »
Z3TH T, Java ITEWE TR L 720,

B/ A LBEF T SynchronizedQueue ZER LD D% Y — X3 —F 461213, KZF
IR EFRITET Interface ERD D D E AR TH 5, HEWE LTimpl ¥F—V—FZEAL
7z ZHUZ Java @D implements WM T AHEEETH D, FEEE L 7 Interface DF4H] % Flab
T 5, BURD GearsOS Tl Impl 234 T % Interface X1 DDA TH 270, impl DR AIZ
37221 00BRBREIND, BIERDOHPTIIMHEICER L7z CodeGear ZFEWT H WU,
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ZHUF Java DT T AR=F XYy RIZHETE3H5DTH S, FFITTFAR=F XY v K
DIV EX, FEREMICHE L - WEBER R $ 5, SynchronizedQueue DTl
top 7R EWELEMTHE L TV EERTH %,

Y — 23— K 4.6: SynchronizedQueue DEFE 7 7 { )V

typedef struct SynchronizedQueue <> impl Queue {
struct Element* top;
struct Element* last;
struct Atomic* atomic;

} SynchronizedQueue;

EFK context. h ICEFZELIR L TV 23 RTD DataGear DERIEX. A7V 7 THEMIYIC
Interface 3 X Of Implement DREER 7 7 4 MITEHLL T\ 5,

4.3 Implement DRZ VN2 LIZX BHE 572 Gears 7
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Implement DTZEA L7z, GearsOS DT T I V7% T HIZONTWVL DOhD
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40




PRERR R (B 1) 4% GearsOS O Interface D

4.4 Interface D>S\—HY —DER
4.5 Interface DFEED CbC 7 7 £ NNDOKELDE A

4.6 GearsCbC ® Interface D FEERF D [i]E
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Z D%, GearsOS Tl Interface D API DHEERIZT 7 4 /L MU Impl ZFHHEDH &
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% Interface ICA NI & L TH Z 57 next ZIRF S 2 HNEITFET 505, next ZDdH D
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5.4 context.h ® HEZER

GearsOS @ Context DEFKIZ context.h 1I2H %, Context & GearsOS DEIHAETHH XN
% $RTD CodeGear, DataGear DIEHRZHF-> T3, context.h TlX DataGear IZXTIG
% union DataDEEDHITo TS, DataBlI COHFIRTH D, Data KT 55
Fr LTS DataGear 3P 5, 7% DataGear [IHEARDE TRILIN TV S, % DataGear
HIRDEFE D context.h @ union Data DEFRDHFTITHONT WS,

DataGear DEF&E Interface 7 7 4 L TIT > Tz, Interface 7 7 A iE GearsOS H
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L. context.h IZHEERICEIRL 2 DEFENTWE, ZOFIETIIFEETOMED
DICHBHEIXE D 27223, GearsOS DHIREIZ & - Tidf#HH 7 DataGear . context.h
D HHIBRLZZWIR D context ICEHATU X S @M H -7z, X 51T Interface 7 7 £ LT
EFE L% context.h ITHREC L. Z0%2 d 212 Impl O %ZE X2 T CbC 7 7 4 L& EH
TREIMEND oIz TNHEZINRTLI—YF =728, 774NV W AREIFRE
LD e DIEMEREE R EREINTL £ 5, DataGear DEFRIX Interface 7 7 A )V
PEHEUZERMETCHRE D, HHLTW3 DataGear, CodeGear 132 > 284 JLEFICHEE S
2133 TH5, HFHLTOVWEE Gear A VXA INLFICHEE T 261X, 2V A IILDHE
BICFEITEIN D Perl b7 232 %4 5 Th Gear DIMEENTEBEITTH S, ZIHh5H
contexthZa v XA VKA IV TPerl A7) 7 MEHTHERT B2 FEEER LT,

5.4.1 context.h D7 a—
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Context DI —F > B 1EELF 2 generate_context.pl i&. Z DR LT XTD CbC
77 AN%ER =R LTW, L7h > T context.h ZEHT 255X DR 27 ) 7 hTfT
5 L BIRD CMake IZFEZ DT TIKEENTX 5,

5.4.2 context.hDF>FL—bF774

Perl D€YY 22—l ¥ LT Gears: : Template: :Context ZfE# L7z, xv6 7mI =7 |k
DHEF—EANY X7 7 A NTED DIEWMHRIL S,

IREEY 22— 2 LT Gears: :Template: :Context: :XV6 dFEIEL 7z, ZNHDT VT
L — b EY 2 — Ui generate_context.pl DEITRFD I 7> a » TEIRAJGETH 5,

PR LIZIE Perl OBV EY 2 — b — FIEBEZ AL TW5, £EY 2 —icdtd
DAPIZRLALTED, 77V — PR FHEL THOHT Z e DARETH 2,

5.5 XXGtRIBITDOAIIFZ

GearsOS TIX XD CodeGear 12T T 2 HiD MetaCodeGear £ LT, T 7 4L FT
¥ __code meta MEDHLN TS, __code meta ld context IZEHFNTWS CodeGear D
BRA 2%, enum P BT 4 A9 F L TRD Stub CodeGear IZHEfET 2D DTH 5,

B ZIXE T NARE % GearsOS THEITT 254G, #H D Stub CodeGear DIFZHDITIRAED
REREZITODEDD L, ZDOWREDOIRIFEICE T 2 —HOUBHIIH S I X XEHHTH
DT, /==L LD CodeGear TIERWEFTTITWZV, / —< L LULLAD
CodeGear THEITT 25EE. #F D a— NERIZ L StubCodeGear DHFTITH Z & ITR
%o StubCodeGear IZHEIAEREINTLE S D, HEOWHHLUND Z & 217556
WFHDPTEETIVNEDLD D, LI LETIMREICE T 2 LBI3HE 4 72 CodeGear DRI
fTHORDEDRD 2720, TRTD CodeGear D Stub Z FHINICHEET 2 DITIEHTH 5,

J —= LD CodeGear DU DT, StubCodeGear XA D Meta Code Gear % 3
fT L7z, Stub Code Gear ICEHIZEE L TL % 5 __code meta D Meta CodeGear
2. RFFED CodeGear DETEDBKD o 6BRE L2V, ZD7DITE. KED CodeGear
DBERSED MetaCodeGear & L—H —DERTZX 5 APIDREL 25, Z0D APl 25
THE, -V —DFMIIX XFRZERT 5 Z e afReL 2%, ZHUIVWbWw2 Y 7L
7> a YIBICEE T S,

GearsOSDEIL R X7 LD APT & U Tmeta.pn Z/EH L7z, ZAUIPerl DEY 2 —b
77 A0 LTHEELR, meta.pmld Perl THEEXNTz GearsOSD b7 > X a4 5T
& % generate_stub.pl > HFENH X5, meta.pm DHFDY 7V —F > TdH % replaceMeta
WEEMNRD CodeGear ¥ ZH D MetaCodeGear D goto b3 %, LT —H —1%

49



0 N O Uk Ww N =

e e e e
DU W N = OO

FERR ARG mm X (B) WE5H PRIV NAL FICEBRAAGR

meta.pm D Perl 7 7 A V% AP1 £ LT GearsOSD b7 > RAaA VAL FWIT7 7 AT BT
EHAREL T2 %

BARW R AE B % 2 — F 5.1 12783, meta.pm &Y 7L —F ¥ replaceMeta 23183V
A FOHIZ, FFED R — > TRAZHRET 5. A D 0 HFHITIE, goto meta % (&
#1721 CodeGear DH 12T Perl IERRILY 77 02 AL s, a2— K 5.1 OfITIE,
PhilsImpl DSHHTNICE £M% CodeGear ZFHE L TW5, TRTD CodeGear D goto D
FZUIDBEZ 25813 qr/ . #/7R E DIERRIZIEE T %,

Y —A3a—F 5.1: meta.pm

package meta;
use strict;
use warnings;

sub replaceMeta {
return (
[qr/PhilsImpl/ => \&generatelMcMetal,

I

}

sub generateMcMeta {
my ($context, $next) = O_;
return "goto mcMeta($context, $next);";

1

generate_stub.pl & Gears CbC 7 7 A VOEHRFIZ, CbC 77 A NDBDH BT 4 L7
h VIZ meta.pm 23D B0 E MR T b, metapm DD AGEEIEEY 2 — 1 — FE2IT5,
meta.pm 272 WI5E X meta Code Gear IZ goto $25dD%ET 7 4L FREEL LTS,
IO IE Perl 70— ¥y DIFTERILTED, bIFrRary f SHITI3E
D API TS Z e DAJRETH 5, 45 Gode Gear 23 goto X EMUH L7z& A I > 7T
replaceMeta ZFEH L, /L= U2 L7223 5 T goto X2 FH EXHLZ %, £#13 5 CodeGear
DIV —IZ a0 T EE. 77 4V PREDFOH SIS,

5.6 QY NANERALLTDAYAMSZRZDHINER
5.7 Interface D API D HBIHREE

5.8 JllInterfaceDHDHXH L ZHUS 3 2 HED D 5 CodeGear

XKD MetaCodeGear DAL TIX. HID Interface 226 D A1 %222 1TEL S CodeGear D
Stub DEICRIEN D - 7=, BRI Z OREDFE T 20 % Y — X a2 — R 52117,
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YV —2Z2a—F 5.2: §ll Interface 2> 5DE=H U ZHUS T % CodeGear DA

#interface "String.h"
#interface "Stack.h"

#impl "StackTest.h" for "StackTestImpl3.h"

/* W& */

__code pop2Test(struct StackTestImpl3* stackTest, struct Stack* stack,
__code next(...)) {
goto stack->pop2(pop2Testl);

__code pop2Testl(struct StackTestImpl3* stackTest, union Data* data,
union Datax datal, struct Stack* stack code next(...)) {
String* str = (String*)data;

String* str2 = (String+)datal;

b _—

printf ("%d\n", str->size);
printf ("%d\n", str2->size);
goto next(...);

+

Z DHITIX pop2TestCode Gear 7> 5 stack->pop2 ZMEUH L, #ftE L T pop2Testi
2L TW\W5b, pop2Test HIAIL StackTest Interface TH D, stack->pop2 D stack iE
Stack Interface T®H %, Tl Stack Interface DFEZEZ SingleLinkedStack TH %, Sin-
gleLinkedStack @ pop2 DFEH% Y — 23— F 53I1T7RT,

Y —AXa—F 5.3: SingleLinkedStack @ pop2

__code pop2SingleLinkedStack(struct SingleLinkedStack* stack code next

(union Data* data, union Data* datal, ...)) {

3 —_——

if (stack->top) {
data = stack->top->data;
stack->top = stack->top->next;
} else {
data = NULL;
+
if (stack->top) {
datal = stack->top->data;
stack->top = stack->top->next;
} else {
datal = NULL;
+
goto next(data, datal, ...);
b

pop2 lZ R X v 7B fE%E 2 OHUS 3 % APITH %, pop2 Dl next TH D, #kist
IZ data & datal ZJEL TW5, data, datal 1Z5[8T=21FTW5 union DataxZiDZEEL
Thbh, FhFNstack DFDEDRA VXZRALTWS, ZDELET stack 22 HEZ
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2 OB L TW3,
Z D — R % generate stub.pl FFH T X XEtHEZ G a— NICEHT 5, LD
a—F%541TRTF,

Y —Za— R 5.4: SingleLinkedStack ® pop2 ® X X &&

__code pop2SinglelLinkedStack(struct Context *context,struct
SinglelinkedStack* stack, enum Code next,union Data **0_data,union
Data **0_datal) {

Data* data __attribute__((unused)) = *0_data;
Data*x datal __attribute__((unused)) = *0_datal;
if (stack->top) {
data = stack->top->data;
stack->top = stack->top->next;
} else {
data = NULL;
}
if (stack->top) {
datal = stack->top->data;
stack->top = stack->top->next;
} else {
datal = NULL;
}
*0_data = data;
*0_datal = datal;
goto meta(context, next);
+

__code pop2SingleLinkedStack_stub(struct Context* context) {
SingleLinkedStack* stack = (SingleLinkedStack*)GearImpl(context, Stack,
stack) ;
enum Code next = Gearef(context, Stack)->next;
Data*x* 0_data = &Gearef (context, Stack)->data;
Data*x* 0_datal = &Gearef (context, Stack)->datail;
goto pop2SinglelLinkedStack(context, stack, next, O_data, 0_datal);

FFEX next (X goto meta ICTEFAZINTUL X5, data, datal l% goto meta DFEICHA &~
RZE 0 data BIESHICZN ZNEFEZIAEN S, 0.datald pop2 D Stub CodeGear TdH
% pop2SingleLinkedStack_stub TIEE L T\ 5, D% D 0_data lF context FIZEH F 4
T\ 5 Stack Interface D7 — X REGFTICH 2 EE data D7 KL ATH %, pop2 D API
ZMEOHI$ &, Stack Interface D data IZ Stack IZIRIFS N TV T —&X D7 KL AN
HEXIAFNh 5,

W] Perl 227 ) 7 M R L7z pop2Testl @ stub CodeGear (&Y — A3 —=F 55D %
DTH %, CodeGear FITUHEIN 27— X DN DOBEX 2K 5.1 1ZT7RF,

YV —2Za—F 5.5 X7 Stub

1 |__code pop2TestiStackTestImpl3_stub(struct Context* context) {
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StackTestImpl3* stackTest = (StackTestImpl3*)GearImpl(context,
StackTest, stackTest);

Datax data = Gearef(context, StackTest)->data;

Datax datal = Gearef (context, StackTest)->datal;

Stack* stack = Gearef (context, StackTest)->stack;

enum Code next = Gearef (context, StackTest)->next;

goto pop2TestlStackTestImpl3(context, stackTest, data, datal, stack,
next) ;

3

__code pop2Test T#&B T 55D CodeGear I StackInterface TH D, FEH L TW3 API
¥ pop2 TH %, pop2 THD I L7z7 —&I&, LA THERE L7z D Context 1D Stack In-

terface DT — XMGITICE XA TN S, LA LY —RA3— F5.5DH Tl Gearef (context,

StackTest) T Context D StackTest Interface @ data D& XD HEZEUS L TV
%, Z3U Interface @ Impl @ CodeGear (&, Interface 2> HIEZHIF T % &5 GearsOS
DIV—NDETH 5, BFIRTIE pop2 THE -2 < BH H L72fE% StubCodeGear THUFT
RN

CITREEZ->TL 52D, FEEL TV Interface A DOIFEH LT D Interface
O DEOEIGTH 5, SHEIDOHITIX StackTest Interface TIX 72 £ Stack Interface 22 5
data. datal ZEHfF L7z, D Interface 2 SESFHINT WA IE, I o f L& 4
LIZIZMEETELDTPerl ® b7 > 2234 5T Stub Code Z4ERK L 72\,

Al Interface 2> HAEZ G S 2 1ZIIBIDHIS138 5 CodeGear DREHE T X 417z CodeGear
FEITHEXE S, SHEOHITIE pop2Testl 2a%H T 5, D CodeGear D AT DIEE |
3% % CodeGear DHI 1% R, 12~ v €Y 7 FHUIRV, Stack Interface D
pop2 & data & datal IZfE%ZFH XA Ee, pop2Testl D5[EE data, datal, stack TH 2 D
T. HI22IZ pop2 DHIZRA LW,

Context 2> HHZHE D HT DX X XEFHETH % Stub CodeGear TITHAL 5, Jll Interface
POMEEWROEZS T 258, TR Pal b7 Y Ray%4 IHREKLTWS Stub
REIMZDHEDENS, L L StubCodeGear ZD b D%, Hll Interface > &5 H % HL
DT X ICHFZHRZ TUIVIT RV, ZHULS Interface Dkt L THEINE T —R L,
KD goto e LTEBRT 275 —ADDH 272D TH?3, MidDADGAIIEEIZ THE
B0H, BEDr—ATHEZWZZIToCLE S & Stub THEZED 3 /eniizoTL
£5, EOXIRMPUIHLAZ L THMIETES X512 512iE. Stub ZHNTHIT 246
BRH 5,

GearsOS TlIki & L CEITIHZER. KD goto X TER T 55D CodeGear 1& / —
N LA T enum DFE S E LTRIINTW 2, enum 23 5405 CodeGear 1&, i
121 CodeGear Z D B D TIE 7 { Stub CodeGear 12X LTS5, StubCodeGear % 5
L7720 enum OFESDESN D729, goto meta TEMFT BFEIZ enum ODF S X X
HHEIIHEERD Stub IZkFEXE 2 Z L DA[EETH 5, Fll Interface 2> HAEZEL D H
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stackTest1

(pop2
continuation)

stackTest

stackTest1
data (normal)

StackTest Interface —<

data1

r
fmmmmmmmmmmm=q

context

5.1: stackTest1 @ stub OREE

LizwWr — 2088, Bh H L TL 350 Interface £ FEH LITD CodeGear 23HEE L
722 A4 27 THID StubCodeGear Z4K T %, FEUH LITD CodeGear 23#kfE & LT
3" StubCodeGear D enum %, MEEFRE L7z enum 22 LF X 5 Z & T2 ORBEIXMIRT
%, ZODOIKREZ Perl D 5 > A a4 5 TH % generate stub.pl IZEA L7z,

5.9 JllInterface D HDEXH L ZHUS T 5 Stub DK

Al Interface 2> 5 DFZH L ZHIE T 525G, generate_stub.pl TIFRD K2 P HR— b T
5 HEAET WAL ETIRRET H 5,

e goto oD CodeGear 3HI 11 % £5D Interface TH O THE L TW % CodeGear 235
Interface DIGE DRRE]

— ZOHEIE goto LTWAEFTTEL TV AHHED enum %, F7IT/ERH L &
stub @ enum IZE LF X 5
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FERR ARG mm X (B) WE5H PRIV NAL FICEBRAAGR

o WL THITI NG EITHNT Interface 2> HEZR £ - T Z2WEWIT W CodeGear
HE

— Stub & 5D Interface 2> HE% & 2 FHEED D D% FN/EE T 5

generate stub.pl N TIIEHNRD CbC DY —RXa— K% 2 EHiAHAL, TDHE
AIABIFICHERE DRI Z HER L. 2 MHOFHARAARITIRIZ E A Ta— F2AERT
AUT RV, FIEIDFHAIA AR Interface #FEH D goto X3 D - 72 HE1C. Jll Interface 5>
SDWSIDID 2075 £ DIEHMZ MR L 7200,

5.9.1 B CbC 7 7 £ Vi AAAIRFD L

Interface #EH T D goto Xi& goto interface->method() DX THUIH NS, VY —
Aa—=F 56 ZDFXTRTVIATEZHMAIAATZRA IV I TERITEINDUETH %,

Y —Za— K 5.6: goto RAIZHEF T % interface D fE#T

} elsif (/~(.*¥)goto (\wt)\-\>QAwt)\((.%)\);/) {
debug_print ("getDataGear",__LINE__, $_) if $opt_debug;
# handling goto statement
# determine the interface you are using, and in the case of a goto
CodeGear with output, create a special stub flag
my $prev = $1;
my $instance = $2;
my $method = $3;
my $tmpArgs = $4;
my $typeName = $codeGearInfo->{$currentCodeGear}->{arg}t->{$instance};
my $nextOutPutArgs = findExistsOutputDataGear ($typeName, $method) ;
my $outputStubElem = { modifyEnumCode => $currentCodeGear,
createStubName => $tmpArgs };

if ($nextOutPutArgs) {
my $tmpArgHash = {};
for my $vname (@$nextOutPutArgs) {
$tmpArgHash->{$vname} = $typeName;

$outputStubElem->{args} = $tmpArgHash;

#We’re assuming that $tmpArgs only contains the name of the next
CodeGear.

#Eventually we need to parse the contents of the argument. (eg.
@parsedArgs)

my @parsedArgs = split /,/ , $tmpArgs; #

$generateHaveOutputStub->{counter}->{$tmpArgs}++;
$outputStubElem->{counter} = $generateHaveOutputStub->{counter}->{
$tmpArgs};

55




FERR ARG mm X (B) WE5H PRIV NAL FICEBRAAGR

$generateHaveOutputStub->{list}->{$currentCodeGear} =
$outputStubElen;
}

11THDIERFRIR Interface FEH T D goto XDIERIA X — > TH %, Z$instance
Z Interface DA Y ARV A TH B, [EMRI X —>Tld interface->method D->DHi|
IR TW BRI 5 b, 28 $method I goto FED Interface D APITH %, IE
R X — > Tl3 interface->method D->DERIKTWB APIH/TH D, Y —RAa—
F 5.2 D pop2Test TlE. stack->pop2 DIFUHILZ L TW57®H, stackDif VAKX
A THYH. pop2 D3 APITH %, BUEMAHT L TW 5 goto XWEF4L TV S CodeGear D4
A&, 28 $currentCodeGear THERRIF L TW 5, HAHEH|TDH % $codeGearInfo DH
&, £ CodeGear THEDN TV 2 AR ZRH O L OERPHEMHS AT ND, Y —
Z2a—FK56D9FTHTIEX, $codeGearInfo #XH T Interface DA A X ¥ A6, BAR
N EDRIDIHIN TV E 02 HfE T 5, pop2Test TlE, A Y AKXV X stack IZXHT
LIS Stack LTSN 5,

V—ZXa—F 56 D10 fTHTHETEN TV S findExistsOutputDataGear I gener-
ate_stub.pl NOEEETH 5, Z4UE Interface DHFTE XY v FH%E 5 X %, Interface
DERT 7 A NDR—=ZAFERP LM OGEREHERT 282255, HIdd 25813 H
HLTWAREBHD—EZRT, Y —Ra—F52DH|Tldpop2iddata & datal ZHJJ
LTW3A, OB AN LTHEEDLRENS, HIDRWEHEIXMELZIRS -
DIZ 13ITHD 5D if X BEFF D720, DD - 7255513 generate_stub.pl D N
ZRUTH IS 2E B . Interface DHRIDBEFRZIT O AT % Stub I af AN,
Stub DAK D CodeGear DHFTDAREIZ KT THIEER WAL5, __code CodeGearStub
DLGEIE. _code CodeGearStub 1 725, ZORIEIIEHIL B RED, D
[FE D EEIT S,

27 1TH T$generateHaveOQutputStub D list BZRICHIED CodeGear DFHT &, HIH
T 2IEMERAL TV, BED CodeGear DHAFIERFEL TV S DX, ZOHD
3 — PRI T enum OFSZVIDER 20BN H 270 TH5, Y—AIA—F 520D
BTl pop2Test DML D enum ZFH ZHEZ 20BN DH 54, Z Z D$currentCodeGear I
pop2Test £ 72 %, Z ZTIEB L 7z$outputStubElem (X, RIEHZD CbC a— FEAERMKL T
W37 —XTHSENS,

5.9.2 enum D7 LU 2 UL

V— 22— K 5.7 DEFNIEBLILD enum % Perl 27V F M TAHEK L. GearsOS 235
fTHIZ enum % context ICE XA — RZ2ERTE 72 —XThHh 5,

YV —Za— K 5.7: Gearef ® a2 — RAERGE 5
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if ($outputStubElem && !$stub{$outputStubElem->{createStubName}."_stub

"}->{static}) {

my $pick_next = "$outputStubElem->{createStubNamel}_$outputStubElem->{
counter}";

$return_line .= "${indentl}Gearef (${context_name}, $ntype)->$pName =
C_$pick_next;\n";

$i++;

next;

3

if CTERMPHIEE L TWED, BiEIHIDB D27 — AL I0DF 2 v 7 ThHhb, Hil
ZMEAUNE GearsOS D BV RoL— L & U THEHIIZE Wz stub DIFEZEE R I Z BV AIC,
FINCE VTV R 208 2 0 DMERE L TW\W5b, 28 $picknext THFE/HD CodeGear D
FRTEFH L T3, CodeGear DHHTIE—FE H DT CTHEFE L 72k stic_ e A v > b
ez TWVW3b, ZZTIERL 72 CodeGear D4 FIZ . 34TH T context ICE Z AT ChC
a— R LTHEKRLTWS,

ERRER I NP E Y — 23— F 58187,

YV —Za—F 5.8 enum DEFFH7ELEZ X 57z CodeGear

__code pop2TestStackTestImpl3(struct Context *context,struct
StackTestImpl3* stackTest, struct Stack* stack, enum Code next) {

Gearef (context, Stack)->stack = (union Data*) stack;
Gearef (context, Stack)->next = C_pop2TestiStackTestImpl3_1;
goto meta(context, stack->pop2);

}

510 Pz RY 7 ADYR— b
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6.1 GearsOS ORI CER

GearsOS T % Interface, B X X Z D Implement DAEFE 7 » A L EEA L 7=,
GearsOS TR 7' Z 2 V73 ABREED C i Java R E DB RBEDMKRIZ, I3 HZ2/E
LT Tars Iy 7352 EDAIRRICR o2,

7272 LBIRD GearsOS T 1 7 7 A M 1 DDBER L TERWY, 7V 5 — a3
> & LT GearsOS Z BN 3 HEDHETIZZ T ETRIEICR > TWiRWy, L2 L, CbC
xv6 M EDERNZT TV r—2a Y eRET 35513 7 7 A VORBMIEKRIZIL S A]HE
MDD b, 177 A NVATERA ZARDERAFEICZAIUT, EORBELORWI RS I
TMARETH D EZON 5,

6.2 GearsOSDPFIF LRI INL4 T
6.3 GearsOS DX XGHE
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