Code Gear.

(E VAR e

RN B fE T2

Data Gear IcED< OS O7AMY1 7

OEE GRT

LIFAETIE WEOHNIZ Code Gear, 7 —% DHifi% Data Gear % V> CFIFEITZ1TH
Gears OS ZFi% L T\ % Gears OS Tl WiFIFET%Z T 272D Task # Code Gear & Data
Gear DI THILT 2, Task DIKFEIRIE Code Gear % FfTF % 72 ®IC4H 7% Input Data Gear
& Code Gear TIES 115 Output Data Gear IZ& > THREL., ZHUIZ > CHFIETEITH, K
BIfR DY e £ D Meta Computation DFETIE Meta Code Gear TfTH#15, Meta Code Gear
13 Code Gear IZHIELTE D, Code Gear 23T L 724212 Z 1USHIG L 72 Meta Code Gear 739
&3N3, KX TlE Gears OS D70 F ¥ A4 7L L CUHFILBEE 235 L. CbC(Continuation

based C) THET 2,

TaTsuki THA ! Takut HIGASHIONNA 2 and Suingt KONO 2

1. Gears OS

CPU oL EE DA LD -0 7 1y 7 o8
TNEFEBCHBEBENIOMARICI VLS B> T3,
Zo0tw, ruy 7 AEEE EF 200 i CPU @
aA7EEEPITHEACH S, LT a7 CPU Ok
FFEET 21003, W ETE 22005 L 2
o\, £, PC OUMERER FiT B dic< L
F a7 CPU BHzd GPU $ CPU & GPU ##&
LTy o7Re7ary 3PEE L TCnws, i
WA 52 EcInoDn) Y —AREEHTZ 2N
TER», L2L, Ihsn7ury oz T
72D INSDT—F T 7 F v IZEbE g 7 a
oIV S, TR T L —
LAy —riEInsn vy ¥ rmRitL. CPU
EAHIKZB XTI b RkdDoND, KR
Tl¥ Cerium ZBAF L TR ONKLHMAZITIZZINS D
WEZFEOWH 70530770 —L7—27 LT
Gears OS DKl - FEZ1TH,

Cerium? IFAWIEETHF L T 22l5 7a 75
U7V =07 =7 THB, Cerium Tl Task &
WEN 238 SN 71 77 AR RERRICH > TH
795 2 & TWHIFETZABEICT 5, Cerium TIHK
FRIfR%Z Task FICERET 505, AKX Task (&7 —%

11 BFRERRAER A B T WAL R T
Interdisciplinary Information Engineering, Graduate
School of Engineering and Science, University of the
Ryukyus.

12 BRERORAE TAAAR I T2t

Information Engineering, University of the Ryukyus.

AT % b DT Task DK TIZ T — 8 DK
FRREGRIET 2 2 LA CE RV, 72, Task I
NHRA v FZ L LT =Y DRIFELEZITH D, B
EWP R, 2070, WHFRA VS E2XF v A LT
FIAT 2 L, HOBMELZIT) FRTER D,

Gears OS? |13 Code Gear & Data Gear 12 &> T
W ZN 5, Code Gear IZMLHDHif7, Data Gear
7T —F DHfL L 725, Gears OS Tld Code/Data
Gear Z VTR T 2 Z TR 7T LEEKD IS
xS T, RIS 2 2 L3RRI 7
22 EEAMNET S, £/, Gears OS DEIEHMEKN
Code/Data Gear %\ 7'm 7' 3 v 7 Dig#k & 7«
2 X)) ICEET 2, Gears OS 1B} % Task I3FET
% Code Gear & FEITIC4A¥E% Input Data Gear,
HJ1& 4% Output Data Gear DR TERILI NS,
Input/Output Data Gear 1T & - TIRFEBIROIRE
L. Z3Uih-> CTHINFETT 5, REPARDMRREG &
@ Meta Computation DFZfTiE Meta Code Gear T
fTbi %, Meta Code Gear 1& Code Gear IZXHi L
TED, Code Gear ¥FEfT L 7-f2Ic 2R L 72
Meta Code Gear 2373 N %, KiwX TlE Gears
OS d7u %4 7L LT Data Gear ZEH9 % Per-
sistent Data Tree, Task &3 % TaskQueue, ifi
FIALBEZ T 9 Worker % 9% L fliH 2 pl#E% T
Gears OS Diii 21719,

2. Code Gear & Data Gear

Gears OS ¥ 70 27" L DS E LT Gear Z W
%, Gear (ZMFNFEITOHAL, T—% D3E], Gear [H



DEMFITT D,

Code Gear 170277 LDMEZDHDTH %,
Code Gear 1ZEEDELD Input Data Gear % £
L. WHRZET T2 EEEDHD Output Data Gear
ICEZIAL, Code Gear 1X#2kE X 4172 Data Gear M
MirZRzTbE,

Data Gear I3 Data ZDbDZEKLTED, int ®
FH 7% £ D Primitive Data Type 25A > T 5%,

Code Gear, Data Gear & AWAEETHFE I N
TWw3 Alice® b T3 TH 2 Code Seg-
ment, Data Segment? 12 ZNZNHIET 2,

Gears OS Tl Code Gear & Input / Output
Data Gear OXIED & AR Z R L, Code Gear
DN HNET2A[REE T 5,

Gear DRI E L TP T — % OMiEDY Code
Gear, Data Gear ICEHUTW3 Z EIZH B, T
W2k D, FHTRIE, X B VEHER E2 TR D
DIZT B HDFREICE B,

3. Meta Computation

Gears OS TlHiEE OUIE% Computation, Com-
putation D7z%® Computation #Z Meta Computa-
tion & LTH# 9, Meta Computation OHF] & L Tifi
FIMBRDKAFBIR DR, OS BT Fv T —72
B, 2 )ERSOHERNMEZ ENBTFoNnD,

Gears OS Tld Meta Computation Z Meta Code
Gear. Meta Data Gear THEHHLT %, Meta Code
Gear 13 D Code Gear HZICEL I 4L, Meta
Computation % %479 %, Meta Computation DHE
#4138 D Code Gear THE L 72 Code Gear %
1795, 2F D Code Gear DETHRIZMHPL 65D
Meta Code Gear %77 %,

4. Continuation based C

Gears OS OFEEIFIAMAEETHAL T3
CbC(Continuation based C)» % HwTfF9, CbC
A% Code Segment % M\ >CRdli 9% 2 & %3
ARELTWS728®, Gears OS @ Code Gear % il
TEHDITHL TV 5,

CbC » 7177 LTl C DBIEDHD D IZ Code
Segment, &\ T Z G L T %, Code Seg-
ment 13 C ORI E R VED HZF 7%\, Code
Segment D'EHF 13 C DB DORESC L FRRIZITV,
IZ __code 29 Z L CEHETE %,

Code Segment 7*5 Code Segment ~DEH) L
goto D%IZ Code Segment % & 518 % M X 72 Flib
THEVHIXZHNTIT), D goto 1T &k BALHH
DB % ki & TS5, 1 1 Code Segment Dk
iR ER L T3,

C TREABMFOH L 2179 2, BIED5IHDHE

MAY y ZITHEEN T D, Code Segment TR
DEZR7- iz, AY v ZITfEZRTEA TV S A3
W RY Y 7 %ZEET 0B, TDLkIRA
&y 72 E ok, O F DIFOH LB
2R i ikt 2 R kG &S, RIS X D,
WiFfe, v— 7, B a -V ERY v 7 DR
Rk L 72 olifl sy — 22— FL L Tefra s k9 i
5,

code
segment

code

goto
segment

——( segment
A

segment

B 1 goto ICk% Code Segment [HD#EHE

5. CbC T®M Gears OS OBEXHR—k

CbC E Gears OS DFEX DY R—F 2179,

Gesrs OS TlZ Context &\ 9 EHtnEE% Data
Gear DY A b 67— ZHH HL TUBFTS, L
L., Context ZEHEN ) DIZtx 2V 74 LifFE
L <&V, Z 2T Gears OS TlE Context 75 #h%H
T —4% %Y H LT Code Gear ¥t T % stub
%iEERT %, stub IZ Code Gear 25 HEiMT 5 2 &3
D7, CbC IFHBIMIC stub DEKZIT I,

¥ 7z, Code Gear D#EFIZ L Meta computation %
fT9 72 ®1Z Meta Code Gear Z#ktr, CbC Tl¥ Meta
Code Gear ~D#H: b HENNIZITH) L H 12T 5,

6. Gears OS DR

Gears OS I TOHETHER I NS,
Context

TaskQueue

TaskManager

Persistent Data Tree

Worker

2 12 Gears OS DX %R T,

7. Context

Context I3#zfE[AEZ Code/Data Gear DY A b,
TaskQueue ~D KA > ¥, Persistent Data Tree ~
DR A ¥, Temporal Data Gear D7D X E Y
e % Ff> T\ % Meta Data Gear TH %, Gears
OS Tl3L%% Code/Data Gear ICHM L 72 W6,
Z @ Context %@ HHENDH %,



TaskManager

CreateTask

Resolve
Dependency |

Create WaitTaskQueue

Main Context ‘
Enque:

g ActiveTaskQueue

Worker

Dequeue

Worker Contexts

Persistent Data Tree

Write Data

2 Gears OS OREKX

A A vt 2 Context & Worker H| Context 7%
» Y. TaskQueue & Persistent Data Tree 1334
X%, Temporal Data Gear D7z D X € 1) ZE[H]
1% Context HICEZZ D, AWITTHT 5 T EldZn,
Worker DM ANEM X Persistent Data Tree ~D&i
BEZDHRTIT),

Code 1, Code 2 IZFERED Context DER & EH%E
RN,

struct Worker {
int num;
struct Context* contexts;
} worker;
struct Tree {
struct Node* root;
} tree;
struct Node {
// need to tree
enum Code next;
int key; // comparable data segment
union Data* value;
struct Node* left;
struct Node* right;
// need to balancing
enum Color {
Red,
Black,
} color;
} node;
struct Allocate {
enum Code next;
long size;
} allocate;
};

Code 1 Context

/* define context */

#define ALLOCATE_SIZE 20000000

#define NEWN(n, type) (typex*)(calloc(n, sizeof (type
)

#define ALLOC_DATA(context, dseg) ({ context->datal
dseg] = context->heap; context->heap += sizeof (
struct dseg); (struct dseg *)context->dataldseg
D]

enum Code {
Codel,
Code2,
Code3,
};

enum UniqueData {
Allocate,
Tree,
Queue,
Worker,

};

struct Context {
enum Code next;
int codeNum;
__code (**code) (struct Context*);
void* heapStart;
void* heap;
long heapLimit;
pthread_t thread;
int thread_num;
int dataNum;
union Data **data;

};

union Data {

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

extern __code codel_stub(struct Context*);
extern __code code2_stub(struct Context*);
extern __code code3_stub(struct Context*);
__code initContext(struct Context* context) {
context->heapLimit = sizeof (union Data)*
ALLOCATE_SIZE;
context->code = (__code(**) (struct Context#))
NEWN (ALLOCATE_SIZE, void*);
context->data = NEWN(ALLOCATE_SIZE, union Datax);
context->heapStart = NEWN(context->heapLimit,
char) ;
context->heap = context->heapStart;

context->codeNum = Code3;

context->code[Codel] = codel_stub;
context->code [Code2] = code2_stub;
context->code [Code3] = code3_stub;

struct Worker* worker = ALLOC_DATA(context,
Worker) ;

worker->num = 0;

worker->contexts = 0;

struct Allocate* allocate = ALLOC_DATA(context,
Allocate);
allocate->size = 0;

struct Tree* tree = ALLOC_DATA(context, Tree);
tree->root = 0;

struct Node* node = ALLOC_DATA(context, Node);
node->key = 0;

node->value = 0;

node->left = 0;

node->right = 0;

Code 2 initContext
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// Enqueue (normal)
__code putQueue3(struct Context* context, struct
Queue* queue, struct Element* new_element) {
struct Element* last = queue->last;

if (__sync_bool_compare_and_swap(&queue—>1ast,
last, new_element)) {
last->next = new_element;
queue->count++;

goto meta(context, context->next);
} else {
goto meta(context, PutQueue3);
}
}

// Enqueue(nothing element)
__code pthueue4(struct Context* context, struct
Queue* queue, struct Element* new_element) {
if (__sync_bool_compare_and_swap(&queue->first,
0, new_element)) {
queue->last = new_element;
queue->count++;

goto meta(context, context->next);
} else {
goto meta(context, PutQueue3);

}
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// Dequeue
__code getQueue(struct Context* context, struct Queue
* queue, struct Node* node) {
if (queue->first == 0)
return;

struct Element* first = queue->first;
if (__sync_bool_compare_and_swap(&queue->first,
first, first->next)) {
queue->count--;

context->next = GetQueue;
stack_push(context->code_stack, &context->next

)

context->next = first->task->code;
node->key = first->task->key;

goto meta(context, Get);
} else {
goto meta(context, GetQueue);

}
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// Twice
__code twice(struct Context* context, struct
LoopCounter* loopCounter, int index, int
alignment, int* array) {
int i = loopCounter->i;

if (i < alignment) {
array[i+index*alignment] = array[i+index*
alignment]*2;
loopCounter->i++;

goto meta(context, Twice);

}
loopCounter->i = 0;

stack_pop(context->code_stack, &context->next);
goto meta(context, context->next);
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#pragma omp parallel for

for(int i=0;i<N;i++) {
// Processing

}
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