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Codel 1% Context DEF T Code2 1% Context D
ElTH B,

enum Code {

C_csl,
C_cs2,
};
enum DataType {
D_Meta,
D_TaskManager,
};

struct Context {
enum Code next;
struct Worker* worker;
struct TaskManager* taskManager;
int codeNum;
__code (*xcode) (struct Contextx);
void* heapStart;
void* heap;
long heapLimit;
int dataNum;
int idgCount;
int idg;
int maxIdg;
int odg;
int maxOdg;
int workerld;
int gpu;
struct Context* task;
struct Queuex tasks;

union Data **data;
};
union Data {
struct Meta {
enum DataType type;
long size;
struct Queuex wait;
} meta;
struct Task {
enum Code code;
struct Queuex* dataGears;
int idsCount;
} Task;

Code 1: Context DT

void initContext(struct Context* context) {

context->heapLimit = sizeof (union Data)*
ALLOCATE_SIZE;

context->code = (__code(**) (struct Contextx))
NEWN (ALLOCATE_SIZE, void*);

context->data = NEWN(ALLOCATE_SIZE, union Datax);

context->heapStart = NEWN(context->heapLimit,
char) ;

context->heap = context->heapStart;

context->code[C_cs1] = csi_stub;
context->code[C_cs2] = cs2_stub;

context->code [C_exit_code] = exit_code_stub;
context->code [C_start_code] = start_code_stub;

ALLOC_DATA(context, Context);
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PRI NT VD, ZOFEWL?SHERT S Data Gear
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Context (& Task THH D, Task IF#BHF D OS D
ALy Rz T b, Task 1$5179 % Code Gear
¢ Data Gear % § R TH>TW\W5, TaskManager I
Task #5179 % Worker DAfR, HHL, Task DiX[F
%179, Gears OS IZ81F % Task Queue I& Synchro-
nized Queue TEIL XN 5, Worker iF TaskQueue
775 Task TH 5 Context ZHUF L. Task @ Code
Gear 25947 U. Output Data Gear DEEH L 217>
TW53, Input/Output Data Gear DKIFEHFRAMiF
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Interface (ZIFOH L D51 827 % Data Gear @
HEEH5THY, TZTHUTHINS Code Gear DTV
M) THDB, MOHEINE Code Gear D& D
Data Gear (ZZ Z TCE2TEBHEIND,

Code3 % stack @ Interface TH 5, Code Gear,
Data Gear (227 572812 Context %3 HED
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typedef struct Stack<Impl>{
union Data* stack;
union Data* data;
union Data* datal;
__code whenEmpty(...);

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

__code push(Impl* stack,union Data* data, __code
next(...));
__code pop(Impl* stack, __code next(union Datax,
o))
__code pop2(Impl* stack, union Data** data, union
Data** datal, __code next(union Datax*,
union Data¥*, ...));

__code isEmpty(Impl* stack, __code next(...),

__code whenEmpty(...));

__code get(Impl* stack, union Data** data, __code
next(...));
__code get2(Impl* stack,..., __code next(...));
__code next(...);
} Stack;

Code 3: Stack @D Interface

Code4 X stack @ Implement O TH 5, cre-
ateImpl (ZEAEIE T H U T H & 41, Implement
D@L & Code Gear D ATy MIXfIET % Code
Gear DFEFZEANSD,

Stack* createSingleLinkedStack(struct Context*
context) {
struct Stack* stack = new Stack();
struct SinglelLinkedStack* singleLinkedStack = new
SingleLinkedStack();
stack->stack = (union Datax)singleLinkedStack;
singleLinkedStack->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_isEmptySingleLinkedStack;
stack->clear = C_clearSingleLinkedStack;
return stack;

}
__code clearSingleLinkedStack(struct
SingleLinkedStack* stack,__code next(...)) {
stack->top = NULL;
goto next(...);
}
__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(...);
}

Code 4: SingleLinkedStack @ Implement
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Gears OS # CbC THEET 5 ETA XFHEOFR
WEMTH D Z Doz, TNSDRARHEEZH
FERTEILIZED Gears OS 235 Eigk

WTED RO E -V — 12 55 Z &z Uz,

stub Code Gear 1% Code Gear DMz H £
% Code Gear D' % 7 Data Gear % Context 7*5
WO HTWEZ2T5HDTH S, Code Gear HIZ7L
BT BRBEDRH Y, ZD Code Gear D 5[# % W THL
D i3 Data Gear %#{RT 5, stub Code Gear %
HE)ER T % generate stub % Perl A2V 7k TfE
K33 Z &iz&k > T Code Gear DFtibk & %K1
TEHIENTED,

stub % KT 5 7212 generate_stub IXFEE X N
7z cbc 774D _code B TH B Code Gear % HY
32U, BI85 0% 7% Data Gear %3&N T 5, gener-
ate_stub 1X5[# & interface 25 L& HE, Gearef
F 721 Gearlmpl ZRET 5, £72. ZDORHEEIZ stub
Code Gear itk TN TW3 Code Gear 1FEMH X
na,

cbe 77 A ND 5, ER LTz stub Code Gear % Jl
Z T stub ZMA 7z a— RIZEHEZTTS, (Codeb)

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

__code clearSingleLinkedStack_stub(struct Context*
context) {
SingleLinkedStack* stack = (SingleLinkedStack*)
GearImpl(context, Stack, stack);
enum Code next = Gearef(context, Stack)->next;
goto clearSingleLinkedStack(context, stack, next

B

Code 5: stub Code Gear ZMA7za—NK
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generate_context ¥ Context.h, Interface.cbc.
generate_stub T/ E 717z Impl.cbc % R T Con-
text 24K TS Perl A2V S TH5S,

‘ Context.hﬁ generated fiﬁ

generate_context

enumCode.h enumData.h target- extern.h dataGearlnit.h
context.c

B 6: generate_context IZ& % Context DERL

Context X Meta Data Gear (ZfH24 L, Code Gear
X Data Gear 2EH L TW5,

generate_context & context DEF (Codel) %
FAEE INTWVWD Data Gear 2HE3 %, Code
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73— F»56 _code BERTITS, MAEL 7= Code
Gear, Data Gear ® enum D EFI% enumCode.h,
enumData.h IZ/EKE N5,

Code/Data Gear D#Hi& KA ¥ X DI gener-
ate_context (Z & > THEMKI NS enum Code, enum
Data 248895 Z & THift 2175, F7z. generate
context 13HWf5 L7z Code/Data Gear #*5 Context
DHEETTD T —F (Code??) AT 5,

Context 1Z1% Allocation % THARK L 7z Data Gear
ANDRA ¥ RZADEANEI N T WS, Code Gear 1& Con-
text %@L T Data Gear N7 7 A9 5%, Data Gear
@ Allocation %4179 32— Ri& dataGearlnit.c (242K
INd,

Data Gear I& union Data &% ®DH® struct 12
Lo THREIEINS, Context IZ1% Data Gear @ Data
Type DEHRVBEMINT NS, ZOEWD SHEMRS
N3 Data Gear DY A A ¥ 2 RET 5,
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Gears OS TIXEFTD Task % Code Gear & In-
put/Output Data Gear DFTHKILT 5, Input/Out-
put Data Gear (2 & » TIRGFEBBROWEL, Thi
o THiFIFEFT %2175, Gears OS Tl MiFFETT 2
Task % Context T&RIIY 5, Context (2% Task
DfFHme LT, EIT7E 5 Code Gear. Input/Out-
put Data Gear D&, 5 T3 Input Data
Gear DH UV R &% K> TW5 Task ® Input Data
Gear D3> T\ 5 H % TaskManager CHIWT L., £
177 HE72 Task % Worker 1Z3%{59 %, Worker I
E(E I N7z Task MHEE L7z Code Gear % FEFTF L,
Output Data Gear Z&H & 7,

10. SynchronizedQueue

SynchronizedQueue ¥ Worker @ Queue & U T
i &5, Worker @ Queue |% TaskManager %
BHLUT Task 2£{59 5 ALy N& Task ZHUE
35 Worker HED AL v RTikbivd, D7D
SynchronizedQueue XLV F ALy KTEF—XD
—HEHMEHEIET S Queue #FEETIHENDH S,

T—XDO—HEMWEGFIET 2MRFIE LTD 1 DL
THY 7 2o R AIENH D, LA, ay ok
ToTTF—X%&FEHULZEE. FL Queue (23 LT
BUERITOBICRE B EDEDRFHE L., REDAFIEH
THRo>TLED, £Z T, Gears OS TIETFT—&XD—
B % REES 572912 CAS(Check and Set, Com-
pare and Swap) ZF|H L7z Queue ZFEHKL T\ 5,
CAS IXMEDIEL, BHHET MI v ZIZfT5MATH
%, CAS Z{# 5 BIEHATOM & EHBOMEEE L,
BEINZEHAOME ERIZREFEINTNEAEY

FHoEL KL, AURST—XEEN RN,
T—ROFEHHEINT 5, BB GEIIMUCEERAA
Mol ARIN, HOEHIZRKT 3,

Gears OS TIEZ D CAS %4175 72D Interface
ZEFHL TS (Codeb), Z D Interface Ti&, Data
Gear £ T%2WNEL TW5 Data HLHKDE AL VXD
HZFEHFT2 CAS 2EFEL TW5B (Codeb 6 1T7H),

typedef struct Atomic<Impl>{
union Data* atomic;
union Data** ptr;
union Data* oldData;
union Data* newData;
__code checkAndSet(Impl* atomic, union Data** ptr
, union Data* oldData, union Data* newData,
__code next(...), __code fail(...));
__code next(...);
__code fail(...);
} Atomic;

Code 6: AtomicInterface

AtomicInterface TD CAS DEBRDFEE:% CodeT

IZRY, FERDFEEETIE _sync_bool_compare_and_swap

R O H T Z &2 T CAS 2175 (Code? 2 17H).
ZOBBIEE —SIBITEI N T R AR L TEH
DN S E =51 DME~ CAS 2175, CAS IZ
BRI L7256, true 2R U, RBL 7255461 false %
&3, Code? Tlk CAS IZRIIL7=5& & R L 7255
EFNFNITHIG U 72 Code Gear ~kf% T 5,

__code checkAndSetAtomicReference(struct
AtomicReference* atomic, union Data** ptr,
union Data* oldData, union Data* newData,
__code next(...), code fail(...)) {

if (__sync_bool_compare_and_swap(ptr, oldData,
newData)) {
goto next(...);
}
goto fail(...);

Code 7: CAS DFEH

SynchronizedQueue ® Data Gear DE#% Code8
IZ/R 9, SynchronizedQueue (&7 —Z DY X b DY
JHE, MUGDRA U R ER>TWA, Queue Z#fET
BEXZORA Y RIZH LT CAS 29528 TT—
XDEAEHDHLZIT D,

struct SynchronizedQueue {
struct Element* top;
struct Element* last;
struct Atomic* atomic;

};

// Singly Linked List element
struct Element {

union Data* top;

struct Element* next;

};

Code 8: SynchronizedQueue DE#H



11. i 5 # X

Gears OS DUFFEX 1L par goto XTHEI LTV
%, par goto D5[$Z1E Input/Output Data Gear
& ETRICHESIT 5 _exit 279, par goto T
KX N7z Task 1F _exit [T 2 Z TR T T 5,
par goto XL TH WHED goto 77 & [FFKIZ A XD goto
XANEEHZ 5N DD, par goto L TIME D goto
XL FRIR DA RN KT D, Gears OS D Task
I Output Data Gear Z 4K L 7z TR TT5D
T. par goto TIXEEE _exit IZHFE T 2D TIEZR <,
Output Data Gear ~D&F & i} UL (Commit) 1Z
kX s,

Code Gear 1% Input (Z#8%E L 7z Data Gear 232 T
FEAEND LFEFIN, ETUEEREZ Output 12
8 U7z Data Gear IZFEH L %175, Code Gear
DEIETH % _next BRFDEED Data Gear »° Out-
put Data Gear 725,

X H UMM Data Gear @ Queue 7 5., K17
BfRIZH 5 Task 2335, U7z Task 23FFD
EIFIZH R Input Data Gear I VX DT 7 U A
VENEITD, HUVRP 0B L Task D3> TV
% Input Data Gear »Mii>72Z £1272 0, Z£® Task
% TaskManager 2T TIN5 Worker 1Z3%(5
32,

Z D par goto XULBED T T T I V7 OEKIT
CHILDE ST/ S Z e TE S,

12. tb L

kDT T5 IV ITARAINEDHE, Gears D
Tus g IV ERLETE TR ST I
el s, Gears IXBBITH 2L TV
LZbhiFcidal, HAT 2EROHIMEZ M-I RN
5 I BB L TR, Linux kernel 72 & CIB
BOTH D KRBT I1 VEBHINE Z L 2HF LT
TRTIIVIINTEY, BEBEIEHTTFHITE LW
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