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1: GEHE ETVMRAEIC & 5 OS ORRGE

aAVVa—XOHER 7O IV EFETRHRE
NBMN, ZDOEFEOETITEENEIERROER R LT
BEIN3, 705V /SHETHRINEE D %
) =L RVOFEEIER, I— RAEFI NS
i, WEROFMP AT 2 EJH, HdWIE, a—
R ORI E DO SFEUNOF S MRET 5. Zh
EARLUARVDEFHEE NS, TOZDDOL )L EEL
SHTHRTELLIIZLT, /=TI L NLDFHHE
DFEFEEEZA XV PSHRIETEDL LS LN,
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)= L RLEARL RV EBELTERETE
% E7# & LT Continuation based C(BAF CbC)Y %
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f} & goto X (parametarized goto) D C & At
HoHsSiETHE, ZNEHNT, Code Gear &
Data Gear, ESHIZZFDAXEEEEAT S, 15
EHWT, MiEX N7z Gears OS Z2FEEL 72\,
2, MEFIZIXEMAHYXERTH S Agda ZHN S,
Gears Dtk % €Y 2 — )b 5 72T Interface %
AUz, o MHMLEDFERHIZ par goto fX
EBAT S, ZhoOEREX Agda ETHESE % V7
BEEI 70 75 LR T 2 L 512> TWn 5,

2: Gears DX X G

Meta Gear Code Gear

ARFWTlE Interface & par goto DELEEDFEH %
ik Ui 247> 72, <) F CPU & GPU LET®
par goto XDETEMRL 7=,

2. Gears ICBITBXYEE

Gears OS TlE A XEIH % FHIZFLR T 572000 71
75 IV IEFEDHNA L LT Code Gear, Data Gear
WIS HALE WS, Code Gear, Data Gear (2%
FTNENAR LRV DEANTH S Meta Code Gear,

Meta Data Gear BZFEL, N6 ZHAWT A XFHE
EEBT D, (K3)
’//N’Ietal;);\\ //l\;eiaD;\\\
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3: Gears TD XA XFHH

CbC kL (goto X) IZL2EBEITS DT,
HEBERTD Code Gear IZR S Z 2137 <, IREBER R —
A2ADTAT5I T LTWS, CbC X LLVM?
¢ GCCY ETHEEINTWVWS, AXLLDHE

& Perl A2 ) 7 MZ Lo THEBI NS stub & goto
meta 12 & 5T Code Gear TIN5,

Code Gear & Data Gear |% Interface ¥ FFEN %
FrEHEUTHABREINS, Interface IZfHiHINS
Data Gear DEH ., ZTIUIKT 2EE%21TS Code
Gear DEATH 5, Interface FEIFIZ Code Gear
DEERIBET DI LICLVERDOFEEEZFFOZ &N
T& %, Interface DEMEIZHIET % Code Gear D7
X Interface IZEZEI N TS Data Gear %l L
THEIND, —DPDEFALVY FNTHbLNS In-
terface @ Code Gear & Data Gear & Meta Data
Gear (ZHME N5, Z D Meta Data Gear % Con-
text £\ S, J —<ILL L TIE Context % EHER
B EIFTER,

Code Gear OMFLIFEBA 075 I v oo A
5 LD Context % &% Closure & 75> T\W5,
INZEFIRT 272Dk A E RS Bz Bd 54
XE AT hOEHEEEEE UTHE Lz, Code 1
A RFHBMTIEZ NS D Context ZHIZFREHAHWT
W5 DT goto XTHIZEMAWS Z &idinl, f7&5%k
% Code Gear DHEFDATHEI NS,

__code popSingleLinkedStack(struct SingleLinkedStackx*
stack, __code next(union Data* data, ...)) {
if (stack->top) {
data = stack->top->data;
stack->top = stack->top->next;

} else {
data = NULL;
}
goto next(data, ...);
¥
Code 1: ARERIIEERDHk#i

ZHUZ & D Interface MIDIFEOH L% C+4+ D A
Vy RIFOH LD &S IZFdd 2 2 A TES, In-
terface MFEEIL, Context WIZIEMN I N TWB DT,
ATV DTN FEERER DL M2 FETET
W3, UH X7z Code Gear 1346575 8% Con-
text DO D HTHRELH S, Tk A7V T hTH
XX 17z stub Meta Code Gear TfTH 5, Gears
0S TD A ZEHEIZ stub & goto DA XFHED 2
FRCEHIND,

Context 28 L THHD CPU ICEIhYTHZ L
XD MHIETEAREIC RS, ZHUTE D ARERE
L CHFMEEZ R U722 2275, Gears DAL W
NAERIX Agda OREER 707 Z 3 v 7Tt U TFF
HLBNBEONEE L\, £ I T, par goto X% EA
L. Agda OfEGEIEOCH LGS EEZ 21U,
par goto Tld Context D&, ASDFRMH, X2
ATV a—7—~D Context D&k L bbb,
par goto X DMEHEL LT, AL v KD join IZHIG S
% _exit ZHEU7z, _exit IZX D par goto THIK
L7z Code Gear DIE1ZTTD ALy NTRZITENS Z



EMNTE B,

MR 7075 ATIIA T YEHIZ GC RE2EL
THEERIZIT b S, Gears OS Tl A€ VEHIX stub
MEDARFEIMS, TCUEEING, HlZIX, Fo
HWALy RTlMfiwigcogiErar—a v 2H
w3,

3. Gears OS D#ERK

Gears OS A FNOEZTHK I NS,
Context

TaskQueue

TaskManager

Worker

412 Gears OS DMK %R T,

Workers

TaskManager

CreateTask

Read Data

create

Workers TaskQueue

. Task(Context) Read ID

put Task take Tasl idg count

Input Data Gear

Output Data Gear

Code Gear \

Wait List
7\ 7N\ 7\
(task f—>{ task }—>( task

R
N N N

Resolved Task Send — — ]’

esolve wait list

4: Gears OS ORERLX

Data Gear 1% union & struct 2 &> THREIHh
5%, Context (Zi% Data Gear @ Data Type DT
PEMINT WD, ZDOIEHRY ST 5 Data Gear
DY A X ERPET 5,

Context & Task THH D, Task IF#HED OS D
ALy RIZRST %, Task (25479 % Code Gear
¢ Data Gear 2 T X TH> T3, TaskManager %
Task %3179 % Worker DAf%, L, Task DiE[F
%179, Gears OS (281} % Task Queue I& Synchro-
nized Queue THEEL XN S, Worker I¥ TaskQueue
75 Task TaH 2 Context ZHIfF L, Task @ Code
Gear %47 L. Output Data Gear DEEH L 2175
T3, Input/Output Data Gear DRAFEHRAMFR
INZHDPSMIIEITI NG,

4. Interface

Interface IZFEOH L DFI#IZ72 5 Data Gear O
FETHY, ZTITHUHEINS Code Gear DTV
N)THB, BFOHEEINS Code Gear DFIE L 725
Data Gear 32 ZTETCTEHEIND,

Code2 1% stack @ Interface TdH 5, Code Gear,
Data Gear I 7 572812 Context %@ T HEN
HBM, Interface 23T 5 Z & TF — X iED API

¢ Data Gear 250275 Z & Bk S,

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 Datax** data, __code
next(...));
__code get2(Impl* stack,..., __code next(...));
__code next(...);
} Stack;

Code 2: Stack @D Interface

Code3 X stack DFEZEDH|ITH 5, createlmpl
BB LTI S, #0{bE Code Gear @
28y MZXIET % Code Gear DHEHE ANS,

Stack* createSingleLinkedStack(struct Context*

context) {

struct Stack* stack = new Stack();

struct SingleLinkedStack* 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(...);

FR—

}

__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 3: SingleLinkedStack D33

5. stub Code Gear DX

stub Code Gear (¥ Code Gear MDMkizIZHE E
% Code Gear D %7 Data Gear % Context 7*5
WO HTWE %2755 DTH S, Code Gear HIZEL
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
35 Z &iz&k > T Code Gear DFtik %K1
TEHEIENTES,

stub % KT 5 7212 generate_stub IXFEE X N
7z cbc 774D __code BITH 5 Code Gear % HL
32U, BI85 %7 Data Gear %3&K T 5, gener-
ate_stub 1358 & interface 25 L&HHE, Gearef
*721% Gearlmpl ZIET 5, £7z, ZOHRHEIZ stub
Code Gear itk TN TW3 Code Gear 1FEMH X
na,

cbe 77 A6, EREL 7z stub Code Gear % M
ZT stub ZMA 73— RIZEH%ETT S, (Coded)

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

}

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

)s

Code 4: stub Code Gear %#fX7z3—FK

6. Context DK

generate_context ¥ Context.h, Interface.cbc,
generate_stub T E 7172 Impl.cbc % R T Con-
text 24K TS Perl A2V S TH5S,

Context.ﬁ generated fiﬁ

N/

generate_context

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

B 5: generate_context |2 &% Context DL

Context X Meta Data Gear (ZfH24 L, Code Gear
X Data Gear ZEH L TW5,

generate_context |& context.h ZFHAES TN TV
% Data Gear ZHif$9 %, Code Gear DHUHIFEE
I N7z generate_stub THEKIN/ZI— R0 5 __code
BE R TS, BfFL 7z Code Gear, Data Gear ®
enum DEFHIE enumCode.h. enumData.h 124X
na,

Code/Data Gear D#Hi& KA ¥ X DI gener-

ate_context 1Z & > THEBK I NS enum Code, enum
Data 248895 Z & THifi 2175, F7z. generate
context 13HUfF L 7z Code/Data Gear #*5 initCon-
text DEKHITD,

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

7. Gears OS D7

Gears OS TIxFEFTD Task % Code Gear & In-
put/Output Data Gear Dl THEL 5, Input/Out-
put Data Gear 12 & o TIRIZEBBRBRE L., FThiZ
%o TiFEFT 21T S, Gears OS Tl WiHET$ 5
Task % Context TZB{T %, Context (2% Task A
DfFH e LT, EfT7EHN 5 Code Gear, Input/Out-
put Data Gear OI&MHEFT. £f> T\ 5 Input Data
Gear DA77 v RE%FF> T3 Task @ Input Data
Gear Hii> T\ % %% TaskManager THIBTL., ZE
17 BE7 Task % Worker 1234123 %, Worker 1%
%5 I N7z Task HHEE L7z Code Gear Z5EAT L.
Output Data Gear Z&EH & H 7,

8. SynchronizedQueue

SynchronizedQueue (X Worker @ Queue & U T
fiHE N5, Worker @ Queue l& TaskManager %
HE LT Task 238fF53 5 ALy F& Task & HfE
9% Worker HED ALy RTHRbND, TD/D
SynchronizedQueue <)V F ALy RTHEF—XD
— B AR T S Queue 2 EETIHENDH S,

T—XO—HMEGFIT ARFIE LTD 1 DL
THY I Z2fio R AENDH D, LrL, By Ik
ToTTF—X%2HEHULEHE, FL Queue (23 LT
BUERITOBICRE L S DOEDRRE L., REDAFIEH
THoTULES, £IZ T, Gears OS TIET—XD—
V% RFES 5 72812 CAS(Check and Set. Com-
pare and Swap) ZFIH U7z Queue ZEEL T35,
CAS IMMEDILE, EHz2T7 MIv 2 IfT5@MATH
%, CAS Z{f5 BUIEFATOM & EHELOMEEEL .
WS NEHAETDOMEZ EEIZREINT VDS AEY
FHOME IR L, MALRST —XBEAEPRNTZD,
T—RZDEFKINT B, BIRDGEIIMIITF S AL
BhotzbhRIN, HOEHIZKEKT 5,

Gears OS TIEZ D CAS %4175 720D Interface
ZEFHL TS (Coded), ZD Interface Ti&, Data
Gear £ T%2NAL TW5 Data HLHAD KA v XD
E%EHT S CAS 2EHEL TS (Codes 6 17H).

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 5: AtomicInterface

AtomicInterface TD CAS DEEEDFEE% Codeb

IR Y, FEERDFEEETIE _sync_bool_compare_and_swap

B IFCHI S Z & T CAS %2175 (Code6 2 17H).
ZOBBIEE—FIBICEI N T FL A U TES
I DME» OB =5 DM~ CAS 2475, CAS 2
KU 72354, true 2B L, RBLU 72551 false %
S, Code6 Tl CAS T L7Z54 & LU /-5
EENZFTNIIRIE U7z Code Gear Nik%i 3 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 6: CAS D%

SynchronizedQueue ® Data Gear DEFE% Code7
2R, SynchronizedQueue 17 —X DY X b4
Y, FIHDORA Y RER>TW5, Queue ZE(ET
LEEXZDORA Y RIZH LT CAS 29528 TT—
ZOFALED L EITS,

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

};

// Singly Linked List element
struct Element {

union Data* top;

struct Element* next;

};

Code 7: SynchronizedQueue DE#H

9. i 5 ¥ X

Gears OS DWMiFIHEX1 par goto L THEINT
W3 (Codes8)s,

__code codel(Integer *integerl, Integer * integer2,
Integer *output) {
par goto add(integerl, integer2, output
goto code2();

exit);

EJp—

}

Code 8: par goto & BfiFFEST

par goto DFI#IZIE Input/Output Data Gear &
FATRITHAT T D __exit 2T, par goto THEI
7= Task 13 __exit IZHEfE T 5 Z L TR T 95, par
goto X TH MHED goto 73 & [FAERIZ A XD goto
XANEEWZ 5N DD, par goto L TILMAE D goto
X EATHIR D A XAt T D, Gears OS D Task
& Output Data Gear Z W U7z TR TT 50
T. par goto TIIERE __exit 12T 2D TIER L,
Output Data Gear ~DFH & Hi UL (Commit) 12
iz ns,

Code Gear & Input IZ#85E U 7z Data Gear 2342 T
HFEAEND LETIN, FITUHER%E Output 12
55 U7z Data Gear (ZZEEH L %475, Code Gear
DEIETH 2 _next BHRFOFHD Data Gear »% Out-
put Data Gear £725%,

FHE M U Data Gear @ Queue 75, KT
BfRIZH 5 Task 22T 5, ML 7z Task HiKD
FITIZHEA Input Data Gear H7 VY Z DT 2 1) A
YhEITD, ATVAN 0D L Task BMfE->TW
% Input Data Gear Mii->72Z £ 1272 0, Z® Task
% TaskManager #¢H T FEITX N5 Worker 1Zi£(5
435,

Z D par goto XILEF DT T I V7 OEKME
THLUDO XS IZTH’S 2N TE S,

10. Gears OS DFF{Ml

101 ERERE

4[A] Twice, BitonicSort %% Z# CPU, GPU
BiIE T Gears OS DHIE 2175,

AT 2 EREREE 2R 1. GPU BREEZX 2 TR
9. F£72. 4[ElFE LLVM/Clang TEH L7 CbC 3
VN T2 HAWT Gears OS 23 VN1 )T B,

Model Dell PowerEdgeR630

oS CentOS 7.4.1708

Memory 768GB

CPU 2 x 18-Core Intel Xeon 2.30GHz

® 1 ETEREL

GPU GeForce GTX 1070
Cores 1920

Clock Speed 1683MHz

Memory Size 8GB GDDR5
Memory Bandwidth 256GB/s

% 2: GPU B

10.2 Twice
Twice 1352 & N7 BEEFTI DT RTOEFEE 2 %
2T BHIETH 5,



Twice ® Task 1& Gears OS O F — X Wi ¥ TEST
INhbd, CPU OBZEILEHH 5 FEE OHiPHIZ 77 E L
T Task 24T %, ZIUXEHEEIZ Task 2EKT
5 EZ D3O Context ZEKT 572 IZHfE % >
TLE>NHTHS,

Twice X FFTOMFRGRE <, T—XUHIT
DFEFIZHUZRETH D, TDD, BEHf%E
ZE LRI CPU & v 3782\ GPU 2 AF]
s,

BEK 22T OF —RXIZHT B Twice DETHEHR
% %3, M6I2RT, CPU EF0OKI 227 oF —
K% 64 HD Task 248U CAUFNETZIToTW
%, GPU TiE 1R block % 2, block KD
thread 1% 2'° T kernel DET7%247 572, ZITD
“GPU“ X CPU, GPU MDD F—XDBEHKMEED

7-Rfl.  “GPU(kernel only)“ I kernel D&MD HEST
Rl TH 5,
Processor Time(ms)
1 CPU 1181.215
2 CPUs 627.914
4 CPUs 324.059
8 CPUs 159.932
16 CPUs 85.518
32 CPUs 43.496
GPU 127.018
GPU(kernel only) || 6.018

% 3: 227 OF— R IZHT B Twice

twice benchmark

1200 T
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800 —

600 (— —
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400 |- -
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0 Hﬂﬂﬁl_l+

1cpu  2cpus  4cpus  Bcepus  16cpus  32cpus  gpu gpu(kemel only)

& 6: 227 OF—RIZHNT B Twice

HEREOEBERDEEZO5NE,

GPU TOESTIZ kernel DADETHM I 32 CPU
ZHART 7.2 ffodER EAR SN, UL, @
W2 &5 16 CPU KW BWRER L m->TL
¥ 572, CPU, GPU DEERHN A —/N—=~w NIZ
RoTWbEHEIDLNS,

10.3 BitonicSort

BitonicSort (XM FLIEFIFT DY — 7TV XL
Thd, RENZY - TILTY) XALTHS Quick
Sort HLAFIIE 2175 Z L WAHETH 505, Quick-
Sort Tl V— b DB@RETIHSIELLH T2, &
BEhR P H D 5\, —F T Bitonic Sort XM H 5
BB E CTUHFIENED S TICUFINIEZITS, X7 1F
TWHEH S DT — R IZXT % BitonicSort DYV — hF v
NT7—2TH B,

stage 1 2 3 4 5 6

7: BFEH 8 @ BitonicNetwork

BitonicSort 1F AT —VHIZIRE o7z 2 A DOEFHR
DANEZ ZWMFNETTEILILE>TY — b 2AT
5, Gears OS Tl Z DA F—IHEIZ Output Data
Gear 2EZEZH L, KDODAT—YD Code Gear D
Input Data Gear & U Citihd % Z & T BitonicSort
BT 5,

EEM 224 OF — X IZKT % BitonicSort D FEFT
Fitkze £4, K8IImT, Z255% Twice &H UL
CPU HETOBEIE 22* OF — & % 64 8D Task (243 #l
UCHiFETE2ITH>TWD, DEDAEKIND Task
%64 * A7 =8 75, GPU Tl 1 ¥R5ED block
¥z 2'4. block D thread (% 2'° T kernel ®
FEiT 21T o7,

Processor Time(s)
1 CPU 41.416
2 CPUs 23.340
4 CPUs 11.952
8 CPUs 6.320
16 CPUs 3.336
32 CPUs 1.872
GPU 5.420
GPU(kernel only) 0.163

% 4: 222 OF— X 1Zx9 % BitonicSort

1 CPU & 32 CPU T #9 22.12 { O@#E R LA
Ronrz, GPU TIHEERKWZ2&H5% 2 8 CPU ©
116 5270, kernel DADELTTIE 32 CPU



bitonicSort benchmark

45 T T
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time(s)

20 Bl

il H|_||—|m|_|g

1cpu  2cpus  4cpus  Bcpus  16cpus  32cpus  gpu gpu(kernel only)

8: 224 O F—X&IZ#x'T 5 BitonicSort

DN 11.48 f5 L 7o 72, BIED Gears OS ® CUDA
FEETIX, Output Data Gear 2 E HTHRIC—&E
GPU %5 CPU  kernel ODFETHRDOESH L %
fToTEH, ZOWRDORHTENHZEEZ SN,
GPU TEFEI N5 Task [FA L DMAFERD MR DR
& CuDevicePtr 72D GPU O X E Y ADKRA V&
2L, CPU TT — BB EILR 722 SITHDT
GPU 25 CPU AF— X DFIEERITS A ZEEDFE
DN E L IR 5,

10.4 OpenMP & DLHER

OpenMP® 13 C, CH+ D7FaZS LT /) F—
YarvEMFEZ Tk EITS, T/ T —Yay
% Code 9 D& 51T for XDHIZDIF B Z & T, I—
TOMFUEELIT S,

#pragma omp parallel for

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

}

Code 9: OpenMP T® Twice

OpenMP ZHFDOI—NIZT7 /) 7= 3 VT
572 TCAUIMLEITR B0, BENIDZLTHD,
UirL, V=7 DADNFMETIE T8 75 LRIED
WHED L3S T T X —)VOIEANZ & b Mgg LA
FEH H1Z272 5T LU E 5, OpenMP 13V — 7 D154k
TR 70y ZBATOWIETFTHE Y R—F LT
M, T/ T—YavORBPEATUE S, iz,
OpenMP 33— R & F— X & BEIZHHEL TWiawn
72, T—RO/LELEWNEEN) TEDT ) T—
Y arvTEbT 5,

Gears OS Tl Input Data Gear i o7z Code
Gear FWFNZFEFEINB /2D, Ta7 T L2001
TExE@EmDD I DKL, /2 WWHMHEDOI— N
& F— X DUAFER % par goto X TERIZERT 5
ZEHIRS,

Gears OS & OpenMP TZEZE L 72 Twice DEFTHE
ROMEER 9 1TRT, FAEREIE £1, 27 07—
ZAZRT LTI, Gears OS flliZAd51 % 64 fED Task
IZEIL, OpenMP (X for X% static A7 Y2 —)LT
WHIFEAT U7z, static A7 Y a— Vg — T D%
Taty g —0BTHEIL, WiFFEITE1TS openMP
DAY a—VEETH S,

twice

1200

T T
"gears_poweredge’ —X—
"openmp_poweredge” —¥—

1000 —
800 —

600 (— —

time(ms)

400 |- B

200 \ |

CPUs

B 9: vs OpenMP

EIFFER L LT OpenMP 1% 1CPU & 32CPU T
¥ 10.8 fFDHEE ] EAA SNz, —F Gears OS T
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func main() {
¢ := make(chan []int)
for i :=0; i < *split; i++ {
// call goroutine
go twice(list, prefix, i, c);

}

for i :=0; i < *split; i++ {
// join twice routins

<-c
}
}
func twice(list [Jint, prefix int, index int, c chan
[Jint) {
for i := 0; i < prefix; i++ {
list [prefix*index+i] = list[prefix*index+i] *
2;
}
c <- list

Code 10: Go S T®D Twice
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