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1E&E XYETEDE

g
JdUT

TRT T LGRS BB, @EOMEOMIZ, AEVEH, ALy FORLEDLER XY
M7 =2 OEE, T7—NV Y UIE G URIT TR S WL EES 5, Th
5 DFHE % Meta Computation & FEI,

Meta Computation Z @ DFHEP S Y] 0 #E L Clid 3 2 72O IFEE % i 7 < 7 E1 9
LRENH S, UL, BEP 7 7 AR EDBMNIIBSHIZHEITERN,

Z 2 CTYWFFEE Tl Meta Computation % FiRIZFERT 5720070 T T IV I 55k
DHALE LT Code Gear, Data Gear &\ 5 AL Z KL TW 5,

Code Gear IZBABUZEERTHIA K 2E XN T WS DT Meta Computation % K O IR
2L T & %, Code Gear, Data Gear IZIXFNZNA XL X)VDHLLTH S Meta Code
Gear, Meta Data Gear D’MFAEL. 285 %W T Meta Computation % EB T 5,

Continuation based C (CbC) 1£Z ® Code Gear Hifii & I\ /=705 I VI FiEL L
THREL TW5,

ChC IZBE MM L HERB 2175 DT, Mk D Code Gear IZRES Z & 1372 <, RE
BRER—2070 77 IV TITELTWS,

72, UMHFEETHAE L TWS Gears OS I& Code Gear, Data Gear O HALZ F\WT
I TH D, CbC TilkEnTWn3,

AL TIE CbC ZFH\WT D Gears OS DHEEEL ChC 1B 5 2 —F—DEHIL 22
Meta Computation @ HEJAE K Z 1772 5,



52% Continuation based C (CbC)

\ng

2.1 Continuation based C (CbC)

CbhC 1% MH% Code Gear & U7z HA 2 HWTRRT 2707 I IV I EFETH 5,
Code Gear 2 5¥X®D Code Gear & goto 12 X kit TER % LW 2175, K 2.1
Code Gear OB DOFHENEZRL TWS,

code
segment

goto

oto code oto
g_> segment segment g
D

segment
C

2.1: goto (2 &5 code gear iDL

2.2 Code Gear

Code Gear | CbC 128 1T 5B HEAKZMWHBENTH S, VA 2.1 (THmH AR
CbC ®a— FD—H#IT, 22FFENZEZBERLULEZEHEDTH D, CbC Tlk Code Gear 1%
_code EWH R ZRKFOBIHDOE L TEH I NS, Code Gear 1FREVHZ KR VWDT, 4
BENTHEZR D return KUIFIEL RV, goto DT Code Gear %4 & 51 Z AR T, XD
Code Gear DE® %5tk 5, T D goto DT E %Mk & .5, Scheme Difkfsi & F7x
D CbC IZIXIPFUH LIt DEEED RN DT, ZOMGITER 2T ERTH D, LT
INEFREME PRI &b H 5, BEikhiic & o, Wbk, L— THigE, BEfa—re
ARy 7 DEMEEERLZBEANY — A= RNV TR L5127 5,

) A B 2.1: code segment D% & fkis:

1|__code csO0(int a, int b){
2| goto csl(a+b);
30}



__code csi1(int c){
goto cs2(c);

3

ISICNES IS

° .goto csi1(a+b) : goto cs2(c)

2.2: code segment D% ki

LD LEML CoC D 7a I LOFMNUTDOY AL 22 THD, ZHE5A 6N
BEOBELZ2AL TS IR I L THD, TDI— KD factorial) &5 Code Gear IZ
HEHT 5 &, ROHNZTV, ZORERIZGC THS BB NOF RN 21T 5 25D
Code Gear ~“DfHe 2T D ME VWS WL ZIToTWBHZ &b n5b, CbC TIEZID LD
LTV — F s % filfE S 5,

VAN 2.2 BgEERkDS CbC Fu s S5 LDH

1|__code print_factorial(int prod)

2

3 printf ("factorial_ =, %d\n",prod);
4 exit (0);

5%

6

7 | __code factorialO(int prod, int x)
8

9 if (x>=1) {

10 goto factorialO(prod+*x, x-1);
11| Jelse{

12 goto print_factorial(prod);

13

14

15 | }

16

17 | __code factorial(int x)

18 | {

19 goto factorialO(l, x);

20 | }

22 | int main(int argc, char *xargv)

23 | {

24 int i;

25| i = atoi(argv[1i]);
26

27| goto factorial(i);
28 |}

2.3 RIENMZ#EG

BRI S C COHBMD/-DIZHnERERETH S, CbC & C Dk ER R 5
#2. CbC ® Code Gear 7*5 C OO UIZMERL<ITZA 5, LU, C OB



75 CbC @ Code Gear ~ &M s 256, FEOH Ut DEREIZE 5 72 O O Rk 2 Mkt
MREL 5, Tz BREE Sk L IS,

RIEMN MG ZE HW25E6. C OBEN” S Code Gear ~#k#Hid 2 BXIZ __ return,
__environment &\ 52 ZE LT, _return 1& _code (¥)(return_type, void*) B DZEE
TERBEN SMA VT ORBEIZE 2BICHAT % Code Gear 23K 3, __environment (&
void** BID AT DKM DEREZ KT, Y A D 2.3 TIEBEE funcB #*5 Code Gear cs
kA9 B BRICERIEAT S ki 2 FIFH L TW5, cs 1E funeB 25X 17z Code Gear
Wiid b2 & Td C DEEIZERT S Z A0 5, HUERSGIX _return %2 %
U7-BBDE T T 2METH S, ZDTBT T LOFTIE. B funcA IFRDfEE LT
funcB Db DIZH B -1 TIEHRL, BEMEMEIZ Lo THEINS 1 2%ITH5, X2.3
WZZ DRk ERLU,

)2~ 2.3 BRIENS & Rk

1|__code cs(__code (*ret)(int, voidx*), void *env){
2 /* CO */

3 goto ret(1l, env);

4

5

6 |int funcB(O){

7 /* BO */

8 goto cs(__return, __environment);
9 /* Bl (never reached). */

10 return -1;

11 |}

12

13 |int funcA(){

14 /* A0 */

15 int retval;

16 retval = funcB();

17 /* A1 */

18 printf ("retval_=_%d\n", retval);
19 /* retval should not be -1 but be 1. */
20 return 0;

21 | }

funcA funcB cs

o (11 1

func B() | BO

goto cs()

</
o7

A1 goto ret()
return 1;

Cco

2.3: BREENT S ki
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53E% Gears OS

\ng

3.1 Gears OS

Gears OS TIXiFFEIT 572D Task %, 179 % Code Gear . FETIZHER Input
Data Gear . Output Data Gear O THRIE T 5, Data Gear 13T —XDHEALTH D, int
XX FH] 72 D Primitive Type Z K> TW5, Code Gear (& fEEDED Input Data
Gear ZZMR U TUHELZ 17\, Output Data Gear ZH I ULEE 24 X 5, F7-, Bl
N7z Data Gear PAAMZIZZ I Z 17070\, Gears OS & Input/Output Data Gear DKAF
BRI X 7z Task 2 WHFETT 5, WEPT— X DEIEDY Code Gear, Data Gear
U TWB 720, iz & 0 FETHEHE, A BV HHRRE 2 FRIMEREDIZTE 2L
DHREIZ R B,

Gears OS Tl& Meta Computation % Meta Code Gear, Meta Data Gear THRElT 5,
Meta Code Gear (Zi@% @ Code Gear DEEZIZER X 11, Meta Computation % 54779 5,

CbC 1% Code Gear ZMHDHALE L THW -7 075 IV I EFETHS7-D. Gears
OS @ Code Gear ZEliR T B DIZEL TV 5,

3.2 Context

Gears OS Tl Context &M 2 HeHerHE%L Code/Data Gear DY) A b, TaskQueue
ANDHRA VX, Persistent Data Tree ~ND KA > X, Temporal Data Gear D728 D A E Y
ZEM%E 2 K> T\ 5 Meta Data Gear 2°% %, Gears OS 13427 Code/Data Gear 2%
BUZWEE, 20 Context 28T HELNDH 5,

U» U, Context ZIEEE I DX a2 T+ EiFELL<AW, £IZ T Context 2*H
MBI T — X HLD LT Code Gear IZ#:#5¢3 % Meta Code Gear TH 5 stub % E 7%
L. Iz U CTHBRIZHEZ Data Gear IZ7 72 AT 5,

3.3 Meta Code Gear

Gears OS Tl Code Gear MDERIZ Meta L X)L D Meta Code Gear % £tdr, D
PR 2RLUZOHME 3.1 THS, Meta Code Gear 1 AEY DRy b7 — 7 EH
722 @D Meta Computation 21795 Code Gear TH 5, #H D Code Gear TIEINHD
Meta Computation I$EA* 3. Meta Code Gear IZHEIZIG U TR TS Z 21245,

6
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// MetaDS \\\ / MetaDS \\\
1 1

| ' :— ------- :— ------- : | '
1
\ e ~ } Meta CS CS [ MetaCS :_‘-» J
N L 1 | AN L

N g L T N

-

3.1: meta computation

3.4 stub Code Gear

Gears OS Tl Code Gear 1 Meta Code Gear (Z#k#c L. Z D& Code Gear IZ#kie
T 5 R, IEHEIZ X Meta Code Gear %25 Code Gear (253 2 BRIZ stub Code
Gear Z#£8, stub Code Gear 1%, Code Gear 23462 & 3§ 5 Data Gear % context 25
WOHT VWS ZITH>HDTH S, stub Code Gear 1& Code Gear HIZHEK I NS,

3.5 interface MDECih
interface #3956 Z & T

YA B 3.1: stack @ interface

1 | Stack* createSingleLinkedStack(struct Context* context) {
2 struct Stack* stack = new Stack();

3 struct SingleLinkedStack* singlelLinkedStack = new SingleLinkedStack();
4 stack->stack = (union Data*)singleLinkedStack;

5 singlelLinkedStack->top = NULL;

6 stack->push = C_pushSingleLinkedStack;

7 stack->pop = C_popSingleLinkedStack;

8 stack->pop2 = C_pop2SingleLinkedStack;

9 stack->get = C_getSingleLinkedStack;

10 stack->get2 = C_get2SingleLinkedStack;

11 stack->isEmpty = C_isEmptySinglelLinkedStack;

12 stack->clear = C_clearSingleLinkedStack;

13 return stack;

14|}
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4.1 LLVM clang

LLVM &, ®EY a7 —Wks KCHMAMRER IV T2 Y — )V F = — v HifliE
BT A0V FOZLMTH S, LLVM IR * LLVM BitCode ¥ FEEN 55 EH D
FHEE2RL. TNEBEWEICERT 22N TED, /2. ZOEETEILN 70
75 hEETT -0 E L TELEET 5,

clang & LLVM /Ny 7 T R & UCTHMT % C/C++/0Db jective-C DA /XA T T
H5,

4.2 clang OEXES

clang (& library-based architecture £\V5 I >+ 7 F DILIZEFTINTH O, FHIFENT
#4175 liblex, &SN %217 S libparse &\ o7z & D IZMEREIE Z L 12D T 1 75V
WZAEHEINTWS, cang XZN6DTA 77V 252 5N7Z5[ 8IS U THROHEL, 3
YRANELTD, ToIT, BERGEIZY v AERTHELTY V7RI, V—RAa—F
ZRITARDREETEMT DI L EARTH 5,

ZIZT, ZDIA T I VDHRTEIYNAIVIEET 2EDITDOWTHIIAT 2,

libast
Abstract Syntax Tree (AST) ¥ C ORIEZ 7 S AL UTHHTE S X512 LT
177, AST OFHIIRRT 5.

liblex
TR T A 75D, X7 0DRMEDIMIERLHY T,

libparse
WU Z 0 775 ), TG SR % 12k § % libsema 28 LT AST 245K 5,

libsema

BRMENT 2 1 7 Z ), parser (libparse) (2 AST %4k 9 B RE % 12t 9 5,



libcodegen
I—FERTA T IV, EfEIN7 AST % LLVM IR IZ£H#3 5,

clang

RIAN &F4 75V 2HVTRD SN EFT S,

4.3 LLVM OEAXREE

LIVM IZ LLVM IR 2 & —%7w bDOT7 v > 7 ) SEICEBERIZEE 2175 DI TldR
W, LLVM T, md b lREOL 2 M2 TS, ZOEMZIT S MEIE4e T
pass D375, %< D pass ITHE/ALD72DIZFHEL. TORIPPSEEOEDZFHT S
ZEMTEB, pass ITIEAFD LS5 DHDH 5,

SelectionDAG Instruction Selection (SelectionDAGISel)
LLVM IR % SelectionDAG (DAG I& Directed Acycric Graph O&) IZZ&# L., &
#WiLZ175, D% Machine Code % kT 5,

SSA-based Machine Code Optimizations
SSA-based Machine Code {203 2 Hub b 217 5, FEE bIZENENIMIL L 7z pass
2> TW\W5,

Register Allocation
RV I ARPSYIL A RADE D YT EIFS, 22T PHI 4 h MR 1,
SSA-based T#< 75,

Prolog/Epilog Code Insertion
Prolog/Epilog Code DIFAZLTS. &5 5 HEBITFOH LIZEDLEHDTH D, Pro-
log 1B Z IE O H TREMIZIF O TR D 720D AKX v 7 7 L — L % Yl S 5 MLEL,
Epilog 1ZFEOH Ut DU R B BUCIT S WBETH 5,

Late Machine Code Optimizations
Machine Code {Zxf U T & o 2tk Z217 5,

Code Emission
Machine Code % MC Layer TORBUZEIT D, TOBRISHIZX—T Y hDT &
V7)) SREANEHL, 2O EIT D,

INSDUHEDFENZHRLUZEDORUAFOM 4.1 TH D, B LZED 2o OULEE
X4 T pass IZ& > TITHON D, pass (ZIEWL OO H O, BB T %17 S
LD, 77 ANVBATUHEZITO LD, V—THEATUEZTOEHDERDH S,



SelectionDAGISel
Selection DAG SSA-based Machine
LLVM IR ——» — i — Machine ——» Code -
DAG optimizations L
Code optimizations
. . Prolog/ Late Machine
Reglst-er Machine Epilog Code Code C_od(_e Assembly
Allocation Code - P Emission Code
Insertion optimizations

4.1: LLVM O JLE @R

4.4 LLVM/clang ®F/\v 7

LLVM/clang T CbC % 2 231 )L L 72 Code Gear N DJFATEK TR A ¥ X %S
I 5L tail call TNV E WIS REENH B Z LD o7,

RFFEBTHRA V2R EZZIBLUTWA L clang 134T LLVM IR 24 7Y 7 b D
&9 lifetime.start & lifetime.end %2 E & H9,

TZTYVAM2DEDIZAT V2 bD lifetime D& D 277 lifetime.end 73 tail
call DRIZEZHINTLE S 222X D, tail call DBUICRFIZD I NTE ST
lifetime 23%% > TWA DT tail call BEHINTLE S,

U7 U CbC Tldfkfc & 17> 722, fkfiaTD Code Segment 2R 25 Z & X722\ D TlRFT
BRI DRSS T > TH RV, £ Z T lifetime.end % tail call DERTCEKZITS
Z&Ttailcall 2T L DT U7,

BIEBIZAER S N LLVM IR 23— R (U A b 4.1) TlZ tail call DERTNIZAER S 117z,

VAN 4.1: LLVM IR 2— R [EIERT

1|if.then: ; preds = Jentry

2| ‘code_stack = getelementptr inbounds Jstruct.Context, %struct.Context* Jcontext
, i64 0, i32 8

3 %4 = load %struct.stack*, %struct.stack** %code_stack, align 8, !tbaa !7

4 %next = getelementptr inbounds Ystruct.Context, %struct.Context* Jcontext, i64

0, i32 0

5| ‘calll = call i32 (Ystruct.stackx, i32%, ...) bitcast (i32 (...)* @stack_pop to
i32 (Ystruct.stack*, i32*, ...)*) ()struct.stack* %4, i32x Ynext) #3

6 %5 = load i32, i32* Ynext, align 8, !tbaa !11

7| tail call fastcc void @meta(’struct.Context* nonnull %context, i32 %5) #3

8| br label Ycleanup

9

10 |if.end: ; preds = Jentry

11 %6 = load %struct.stack#, %struct.stack**x %node_stack, align 8, !tbaa !24

12 %calld = call i32 (%struct.stack*, %struct.Node**, ...) bitcast (i32 (...)*
@stack_push to i32 (Ystruct.stack*, Ystruct.Nodex*, ...)*) ()struct.stackx
%6, %struct.Node** nonnull Yparent) #3

13 tail call fastcc void O@meta(%struct.Context* nonnull %context, 132 18) #3

14| br label Ycleanup

15
16 | cleanup: ; preds = %if.end, %if.then

17 call void @llvm.lifetime.end(i64 8, i8% %0) #3
18 ret void

10
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11
12
13

14
15
16
17
18
19

VDADM 4.2: LIVM IR 22— K [EE#

if.then: ; preds = %entry
%code_stack = getelementptr inbounds ’struct.Context, %struct.Context* Ycontext
, 164 0, i32 8
%4 = load %struct.stack*, %struct.stack** %code_stack, align 8, !tbaa !7
%next = getelementptr inbounds %struct.Context, %struct.Context* Jcontext, i64

0, i32 0
%calll = call i32 (¥%struct.stack*, 132*, ...) bitcast (i32 (...)* @stack_pop to
132 (%struct.stack*, i32%, ...)*) (%struct.stack* %4, i32* Y%next) #3

%5 = load 132, i32* Ynext, align 8, !tbaa !11

call void @llvm.lifetime.end(i64 8, i8* %0) #3

tail call fastcc void @meta(%struct.Context* nonnull Ycontext, i32 %5) #3
br label Jcleanup

if.end: ; preds = %entry

%6 = load Ystruct.stack*, Ystruct.stack** Jnode_stack, align 8, !tbaa !24

%calld = call i32 (%struct.stack*, %struct.Node**, ...) bitcast (i32 (...)*
@stack_push to i32 (Ystruct.stackx, % struct.Nodex*, ...)*) (¥struct.stacks
%6, %hstruct.Node** nonnull Yparent) #3

call void @llvm.lifetime.end(i64 8, i8* %0) #3

tail call fastcc void @meta(’struct.Context* nonnull %context, i32 18) #3

br label Jcleanup

cleanup: ; preds = %if.end, %if.then
ret void

11




£ 5% Context. stub Code Segment
D B ENE R

Gears OS Tl 3 E TRz & 5121@HE D Computation DAfLIZ Context X stub 72 & D
Meta Computation % g3 2 HEABH 5, Gears OS ZBIAED CbC DIERED A% F
THEti 9 % & Context * stub Code Gear Dtk #1707 TEAR 5T, ZHUTIEEL D
FHEETEH, TD-OH, ZOFiR%E BT 5728512 Context ¥ stub Code Gear % 4% 9
BA2 0T MRIERL T,

5.1 stub Code Segment D4

stub Code Gear 1% Code Gear [ DMEHIZFEE N5 Code Gear D3R E R Data Gear %
Context 2D T M ZITS LD TH S, stub Code Gear 1% Code Gear HIZFLIA T
LREDH D, FD Code Gear DF[H % L THLY H 3 Data Gear % #E4RK$ 5, stub Code
Gear 72 HENERK T 5 Z 12L& > T Code Gear DFtidEZMYDIZTHIENTE S,

stub AT 572D perl A7V T MIBEI Nz cbe 774 NVD _code BITH %
Code Gear ZHUf5 L. 51 H 5 KHEZ Data Gear ZERT 5, Z DREEIZ stub Code
Gear BWER I NT WS Code Gear IXEH I NS,

A S N7z stub Code Gear & —#£1Z cbe 77 AV (VA L5125 ¢ 774 (5.2)
ZHIT 5,

) A b 5.1: SingleLinkedStack.cbe

1 |#include "../context.h"

2

3 |Stack* createSingleLinkedStack(struct Context* context) {

4 struct Stack* stack = new Stack();

5 struct SingleLinkedStack* singleLinkedStack = new SingleLinkedStack();
6 stack->stack = (union Data*)singleLinkedStack;

7 singleLinkedStack->top = NULL;

8 stack->push = C_pushSingleLinkedStack;

9 stack->pop = C_popSingleLinkedStack;

10 stack->get = C_getSingleLinkedStack;

11 stack->isEmpty = C_isEmptySinglelLinkedStack;

12 stack->clear = C_clearSingleLinkedStack;

13 return stack;

142

15

16 | __code clearSingleLinkedStack(struct SingleLinkedStack* stack,__code next(...)) {
17 stack->top = NULL;

18 goto next(...);

19}

12
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_code pushSingleLinkedStack(struct SingleLinkedStack* stack,union Data* data,
__code next(...)) {
Element* element = new Element();
element->next = stack->top;
element->data = data;
stack->top = element;
goto next(...);
by
__code popSingleLinkedStack(struct SingleLinkedStack* stack, __code next(union
Data* data, ...)) {
if (stack->top) {
data = stack->top->data;
stack->top = stack->top->next;

} else {
data = NULL;
}
goto next(data, ...);

3

__code getSingleLinkedStack(struct SingleLinkedStack* stack, __code next(union
Datax data, ...)) {
if (stack->top)
data = stack->top->data;

else
data = NULL;
goto next(data, ...);

by
__code isEmptySingleLinkedStack(struct SingleLinkedStack* stack, __code next(...
, —_code whenEmpty(...)) {
if (stack->top)
goto next(...);
else
goto whenEmpty(...);

) A b 5.2: SingleLinkedStack.c

#include "../context.h"

Stack* createSingleLinkedStack(struct Context* context) {
struct Stack* stack = &ALLOCATE(context, Stack)->Stack;
struct SingleLinkedStack* singleLinkedStack = &ALLOCATE(context,

SingleLinkedStack)->SingleLinkedStack;
stack->stack = (union Data*)singleLinkedStack;
singlelLinkedStack->top = NULL;
stack->push = C_pushSingleLinkedStack;
stack->pop = C_popSingleLinkedStack;
stack->pop2 = C_pop2SingleLinkedStack;
stack->get = C_getSingleLinkedStack;
stack->get2 = C_get2SingleLinkedStack;
stack->isEmpty = C_isEmptySinglelLinkedStack;
stack->clear = C_clearSinglelLinkedStack;
return stack;

}

__code clearSingleLinkedStack(struct Context *context,struct SingleLinkedStack*
stack,enum Code next) {
stack->top = NULL;
goto meta(context, next);

3

__code clearSingleLinkedStack_stub(struct Context* context) {

13
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81

SinglelLinkedStack* stack = (SingleLinkedStack#)GearImpl(context, Stack, stack
enum Code next = Gearef (context, Stack)->next;
goto clearSingleLinkedStack(context, stack, next);
}
__code pushSingleLinkedStack(struct Context *context,struct SingleLinkedStackx*
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 = (SinglelLinkedStack*)GearImpl(context, Stack, stack
Data*x data = Gearef(context, Stack)->data;
enum Code next = Gearef(context, Stack)->next;
goto pushSinglelLinkedStack(context, stack, data, next);
}
__code popSingleLinkedStack(struct Context *context,struct SingleLinkedStack*
stack, enum Code next,union Data **0_data) {
Data* data;
if (stack->top) {
data = stack->top->data;
stack->top = stack->top->next;
} else {
data = NULL;
}
*0_data = data;
goto meta(context, next);
}
__code popSingleLinkedStack_stub(struct Context* context) {
SingleLinkedStack* stack = (SingleLinkedStack*)GearImpl(context, Stack, stack
);
enum Code next = Gearef (context, Stack)->next;
Data** 0_data = &Gearef (context, Stack)->data;
goto popSingleLinkedStack(context, stack, next, O_data);
}
__code getSingleLinkedStack(struct Context *context,struct SingleLinkedStackx
stack, enum Code next,union Data **0_data) {
Datax data;
if (stack->top)
data = stack->top->data;
else
data = NULL;
*0_data = data;
goto meta(context, next);
}
__code getSingleLinkedStack_stub(struct Context* context) {
SingleLinkedStack* stack = (SingleLinkedStack*)GearImpl(context, Stack, stack
);
enum Code next = Gearef (context, Stack)->next;
Data** 0_data = &Gearef (context, Stack)->data;
goto getSingleLinkedStack(context, stack, next, O_data);
__code isEmptySingleLinkedStack(struct Context *context,struct SingleLinkedStack*
stack, enum Code next, enum Code whenEmpty) {
if (stack->top)

14




82 goto meta(context, next);

83 else

84 goto meta(context, whenEmpty);

85 |}

86

87

88 | __code isEmptySingleLinkedStack_stub(struct Context* context) {

89 SinglelLinkedStack* stack = (SingleLinkedStack#)GearImpl(context, Stack, stack
)

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

91 enum Code whenEmpty = Gearef (context, Stack)->whenEmpty;

92 goto isEmptySingleLinkedStack(context, stack, next, whenEmpty) ;

93 [}

5.2 Context DX

Context 1% Meta Data Gear (ZfH2 U, Code Gear ¥ Data Gear Z &M L T\ 5, Data
Gear ZHUF 9 572012 perl A7) 7 M context DEFE (Y A b 5.3) ZHAES I N
7z Data Gear ZHUf§9 5, Code Gear IZIHE X N7z cbe 7 7 A V5 stub % L CHUS
2119,

Context Tl Code Gear D&HI & KA VXD iEAERT 5 enum Code (2 & - TR
X5, LT Code Gear 1ZHi#i 3 5 B2 L enum Code Zf8ET 5 Z & THf 217,
1§ U 7z Code/Data Gear @ enum D #!E enumCode.h, enumData.h IZAHEKI N5,
1§ U 7z Code/Data Gear 7*o Context DA ZTTD I — K (YA N 5.4) 2EKT 5,

Context (Z1% Allocation ¥ T4 U 7z Data Gear "D R A ¥ X BN S T W5, Code
Gear |& Context %@ L C Data Gear "7 Z £ A3 %, Data Gear @ Allocation #4795
I — NiX dataGearlnit.c IZEK I N5,

Data Gear (X union Data & ZDH D struct IZ & > THRE I N5, Context IZ1X Data
Gear @ Data Type DFEHRIPEMINT VWS, ZOFHHRNSHERI NS Data Gear DY
AR ERPRET 5,

) A B 5.3: context DEFH

#define ALLOCATE_SIZE 20000000
#define NEW(type) (typex)(calloc(l, sizeof (type)))
#define NEWN(n, type) (typex*) (calloc(n, sizeof (type)))

#define ALLOC_DATA(context, dseg) ({\
struct Meta* meta = (struct Meta*)context->heap;\
meta->type = D_##dseg;\
meta->size = 1;\
context->heap += sizeof (struct Meta);\
context->data[D_##dseg] = context->heap; context->heap += sizeof (struct dseg)
; (struct dseg *)context->datal[D_##dsegl; })

O © 0O Uk WN =

12 | #define ALLOCATE(context, t) ({ \

13 struct Metax meta = (struct Metax)context->heap;\
14 context->heap += sizeof (struct Meta);\

15 union Data* data = context->heap; \

16 context->heap += sizeof(struct t); \

17 meta->type = D_##t; \

18 meta->size = 1; \

15




19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84

data; })

#define Gearef (context, t) (&(context)->datal[D_##t]->t)
#define GearImpl(context, intf, name) (Gearef (context, intf)->name->intf.name)

#include "c/enumCode.h"
#include "c/enumData.h"

struct Context {
enum Code next;
struct Worker* worker;
struct TaskManager* taskManager;
int codeNum;
__code (**code) (struct Contextx);
void* heapStart;
void* heap;
long heapLimit;
int dataNum;
int idgCount; //number of waiting dataGear
int odg;
int max0Odg;
int workerId;
union Data **data;

};

union Data {

struct Meta {
enum DataType type;
long size;
struct Queuex wait; // tasks waiting this dataGear

} meta;

struct Task {
enum Code code;
struct Queuex dataGears;
int idsCount;

} Task;

// Stack Interface

struct Stack {
union Data* stack;
union Data* data;
union Data* datal;
enum Code whenEmpty;
enum Code clear;
enum Code push;
enum Code pop;
enum Code isEmpty;
enum Code get;
enum Code next;

} Stack;

// Stack implementations
struct SingleLinkedStack {
struct Element* top;

} SingleLinkedStack;
struct Element {
union Datax data;
struct Element* next;
} Element;
struct Node {
int key; // comparable data segment
union Data* value;
struct Node* left;
struct Nodex right;
// need to balancing
enum Color {
Red,
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Black,
} color;
} Node;
}Y; // union Data end this is mecessary for contezt gemerator

VAN 5.4: XN context

#include <stdlib.h>
#include "../context.h"

void initContext(struct Context* context) {
context->heaplLimit = sizeof (union Data)*ALLOCATE_SIZE;
context->code = (__code(**) (struct Context*)) NEWN(ALLOCATE_SIZE, voidx);
context->data = NEWN(ALLOCATE_SIZE, union Datax);
context->heapStart = NEWN(context->heapLimit, char);
context->heap = context->heapStart;

context->code[C_clearSingleLinkedStack] = clearSingleLinkedStack_stub;
context->code[C_exit_code] = exit_code_stub;
context->code[C_getSingleLinkedStack] = getSinglelLinkedStack_stub;
context->code[C_isEmptySinglelLinkedStack] = isEmptySingleLinkedStack_stub;
context->code [C_popSingleLinkedStack] = popSingleLinkedStack_stub;
context->code [C_pushSingleLinkedStack] = pushSingleLinkedStack_stub;
context->code[C_stack_testi] stack_testl_stub;

context->code [C_stack_test2] = stack_test2_stub;
context->code[C_stack_test3] = stack_test3_stub;
context->code[C_stack_test4] stack_test4_stub;
context->code[C_start_code] = start_code_stub;

#include "dataGearInit.c"

}

__code meta(struct Context* context, enum Code next) {
// printf("meta 7d\n",next);
goto (context->code[next]) (context);

+

__code start_code(struct Context* context) {
goto meta(context, context->next);

}

__code start_code_stub(struct Context* context) {
goto start_code(context) ;

}

__code exit_code(struct Context* context) {
free(context->code) ;
free(context->data);
free(context->heapStart) ;
goto exit(0);

}

__code exit_code_stub(struct Context* context) {
goto exit_code(context);

// end context_c
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