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1. Gears OS & CbC
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B TERAEREZTEZ LT WERE D 2R ETILR
HETHD, AKX Tl Gears OS LOT TV r—a v,
X 517 Gears OS TDH D% Gears OS L TETINVMET
HZEIZEHLTHERT 5,

CbC (Continuation based C) 1% C D#REZFFH ., goto
X TEHBT S codeGear E WD B 2o T W5, HE
OBBIEOH L & #2D| stack PEREZRBLTCR>Z L
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codeGear D A1 dataGear & FEEN B FHERZDY, Zh
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% MANTS B context R ENDH B, context IFBHE D OS D
Tu ACHYT 5,

ARV H6 RS L, codeGear D AJIIE context 7272
—DTHY, TIhobELR ) —< )LL) dataGear %
WoH LT, /=<)L RO codeGaer ZIFUHT, Z
DHELY H UK stub 2 IEIX4 5 meta codeGear 12 & - THT
bbb, Code iE codeGear Tld codeGear IZE1F 5 goto
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b, /=<)L )LD codeGear D5 MetadataGear TdH
% Context ZEZEZRLTCLES &, 22—V —2AXEHE
/=X NVUVNVTHHICEERTETLER Y, AXGHE%Z
DEEL 7-ERD <> TULE S, stub Code Gear 12
DRJE %[ <72, Context 75 HF7: dataGaer DA %
J =IOV ASOVIZHIRIS LI 24T 78 > T B,

__code cg0(int a, int b) {
goto cgl(atb);
}

__code cgl(int c) {

goto cg2(c);
}

Code 1: CodeGearandgoto

__code popSingleLinkedStack_stub(struct
Context* context) {
SingleLinkedStack* stack = (
SingleLinkedStack*)context->datal
D_Stack] ->Stack.stack->Stack.stack;
enum Code next = context->datal
D_Stack]->
Stack.next;
Data** 0_data = &context->datal
D_Stack]->
Stack.data;
goto popSingleLinkedStack(context,
stack,next, 0_data);
}

Code 2: metacodeGearstub

Z 2T codeGear DFEFTI% OS O TOHEHAKHEATH 5
RBENH D, DF D, codeGear IFMFFMEE /R 212 & b |
DiIkEND Z &7 <, codeGear Titiuk & N 7-i@ v 12547
INBEBERH B, ZE—BRINIIREE ST iRy, o
codeGear 23t X 17z dataGear IZHEAMIZEZAATR
D, HORABIZ L DB FWE LD $5, LA L. Gears
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OS 7% codeGear BWIEULK FEITE 5 Z & 2RiEd 5, 0 F
D, Gears OS I3Z D LD ItEEINhTWB LT SE, 0
7T L DIEPRETREITIEATTH B VI AF 54T DIEPRE
WMo U B, BEITMHNEITZIND codeGear DJEFN:
OB 2R b, ftoT, ZhoDfiUFER2EK L, 20D
BHIZA2 U % context DIRIEZE TRTHZ EiIFnnie s
MEZEETEDI LIRS,

7272 L. context OIRFEIZHPRIRAEIZZR B LIRS 720
U, BRIZRZ2L LUTHEERIZRBZZEDHB, LHrL,
OS®TTVr—yavDTAMNZLEERDE, THhHD
HHEDOIRD TN ZFARZDIZFHRERDNIER N, —
DDFIENK context DIREE LA S NDHIETHRILT 5
ZeTHhbB,

AFSCTIE context DHFDIRIEZFFET D DIZHE R A
TV HEBEERT A2FIEEHVS, AT Y I context D
HOT FLVALHA XTHESINDS, TOHIHKMNIND
DIF/ =< IV L )LD dataGear & X X L X)L D dataGear
25, /=< L ARVNZIET R LRSS Lz ne
REST 5, ZHid, /=< L~V OFHEIZREFHR 72
BRTO 75 IV e RETEDEEVZVWAETH B,
BifElX Agda (Haskell EoEBGEI R OBIEL S FE) T/l
BTFBEILEEZTVD, ARXRLJVNZIEAEY T RL
AIREDNEHEAS Z LT85,

AEVHEBOEET—2DOREVERIND, ZDRE
EIXSIIKMT 2T —ZR—A%HAET 5, codeGear D
Yy TIVORSIEIRER TRV, U BT R
ET—RR—ATHRL, Blzbhif, #XE2—2RKED,
MISRRBZHE B, HUWREPER I N TRL, 50
. NTEEDTNIEETVREIIKTLED> 2 L1tk 5,

Z ZTIEHIE L L T Dining Phisopher fZE® dead lock
DO EIT S, RO E L TIE

(1) Dining Phisopher % Gears OS LD 7 7)) 77— 3
V& UTERT S (DPP), (2) DPP % codeGear DY ¥ v
TND—DUTHEITT 5 meta codeGear Z T 5, (3)
AIREZRFEAT &2 T B iterator Z/EKT 2, (4) RE&%F
$%9 %5 memory K &R DB #EH T 5,

Z DERET DPP DE TIVIRED A REIZ/2 2139 TH B,

—H T Gears OS ZDHDE codeGear TREBINT W
%, CPU#H®D C.context, L T, TN HAHT 5 Kernel
® K.context, TN 51 —Y 712 F LD U.context 72
ED context P55, TN oKL meta dataGear T
»H 5 K.context IZEHEENTWVWA,

U.context %* DPP @ & 5 (2 Hififize & D72 51 OS 24K
@ context HEHIZIZ AL SRV, L ->T, IThek%
Gears OS THEITT S Z LD AIHETH 5,

(5) Gears OS & E codeGear D> ¥ v 7 I)VEIF &7
W, ETMEEZFEHRT S

THUZE D, Gears OS DHAHFIZ X 5 ETVIRED
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AR5, TORIZ, AT 5 codeGear EREI NS
codeGear (X UMITH %55, FE17T % meta codeGar B3
BipoTWwWa, BURTIX, ZHIEHEA 5 meta codeGear %
BELTIy AV LABT I LTl DERT 2,

Gears OS OFE%L Unix LOT7 SV r—>are LThH
FEEL | xv6 DESMZIZ X BFEO N D B0 #iH
TR7 7V r—2avid0S ICEEY v ans, #ET
& x.v6 D exec BMEIZ K D EfTEINDB, EBIZOS DET
WIRE %2 FETT 5 720I171F, B meta dataGear/meta
codeGear @ emulator 2 EH L BENRH D, LU, BET
B REDIRVEBAIEHTED LD IZ L0,

Gears OS 135 FE/THREER > TWH DT,

(6) ETNMEZNITETTDIENTES

¥ ch s,

2. BEOETIHREFE

ETIVREOHEE LTLLFAHZINAYE LT, SPIN
& java path finder(BA'F JVM) &\ 5 Y — L Aidh 3,
SPIN (& Promela & W5 LEkELR ZFETEHA T H2HT C
SiEOMGEARZ BT 2H T, I VA IV E T ITETIRIC
MGEET 2 HNTE S, F v VAo TO@EECIHFEE
TEHHEMBA - M VOETIVRENAEETDH 5,
SPIN TIZMU TFTOMEZMET 2HNTE 5,

o TH—T=ay

e 7y NOvZ

o H[EA

o T

o HUEHFHGNE TElE S N7z ALk
Java Path Finder(JPF) I java 70 7 I AT 5ET
WIRAEY —IV T, java N—F ¥ )LV (JVM) ZEE Y
Ralb—yaryULTHEITLULTWSE, ZD7=D, java D/NA
b I—- RZEZETARETH D, N1 ba— F2REER
EFIE UTHRG, ETRHIER LS 5K % R
HIT D, N P I— FOEGNAR— V2RI S 72
DT, WK% CPU il B EL T5, £72 JVM ~N— X
THH10, HHEOTot 20 FnAiHsk T, JRiE%
MDA EXRIZAR GGG EEITIRHERT, —MEKESHL
TTNY %23 5DIMEHING,
JPF TILATOENTE S,
Ay ROARERETETETND
o Ty Ruy ot
o TH—=vay
Partial Order Reduction

3. Continuation based C

GearsOS I3 Continuation based C (BAF CbC) &\W5 &
FEERAWTHEREE L EEEZM LIS I 2HME LT
ANFETHIESINT VWS, CbC 1L C FiEL UM%
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CodeS:gment DataSegment CodeSggment

X 1: CodeSegment & DataSegment

/ peta Gear -\
Code Gear \ / Code Gear
Data Gear
Data Gear
1 ~
Code Gear | Meta Gear Meta Gear =9  Code Gear
Y
Data Gear

B 2: Gears OS M X X &5

DEFETH S D, CodeSegment & DataSegment % A5
TRIIIVIARANVEREL TS, CodeSegment |&
WWELD AL TH B, CodeSegument (ZfEH%E AJje LTI
WO WM ETo72H & HI%1T S, F724thD CodeSegment
EEML TV ZEICED TR I L2BEL TV,
DataSegment (& CodeSegment 234k 5> 7 — X D HAL TH
D, WEIZBERT—XBETA>TW5S, DataSegmen
1% Input DataSegment & FFIE4r, HJ71% Output DataSeg-
ment & FEIEN S, CodeSegment A & CodeSegment B %
BHiL7-& . A ® Output DataSegment i B D AJJ
Input DataSegment & 725,

CodeSegment OEHGALIIZIA XFHR L UTERINTS
D, FEPRBIZE > TYOERZTROIILNTES,
FEERATR D ARG EEZEET DI LI12L D, CodeSegment
DEHZBGLHIZAT LT T0 T T LOBGEETTR D,
CbC 128 1F 2 HHild goto ZFHWTITHON D, got 1FBIEK
PPN L O & 5 2 BRI A R R 7237 goto D EZIZER L
ZEliR T 5 Z & T, EREICERING, T REk
EEV, BEOLMEICNbNT, BRLEHHICAET
LHMNHRETY EB LD code gear D goto FLASMIZEH
F5HRL, WHEDOBIZA RV XVDEHEEFAT 2EN
AHETH B, CbC ITH T2 ERFIRITE D x LIREER
Iz T sz e TES, 77

GearsOS Tl& CodeSegment & DataSegment I&Z %
2 CodeGear & DataGear &N TW5B, YILF 7T
CPU BEIE TiE CodeGaer & CodeSegment I&[F]—7245, .
GPU BBETlE CodeGear {Z1& OpenCL/CUDA 12517 %
kernel & EN 5, kernel &1k GPU THEITI N LD
ZeTHbB,
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4. DPP

MEEFA DY > 71 s 5 A& LT Dining Philosohers
Ploblem (BA K DPP) 2\ %, ZHF&EFELAMED 1
DT, MOESBNETHSB, 77

5 NDEIEENPHEIZOWTED, ELANT YT 4 —
DIAHDRNIZHEZEINT WS, ATy 4 =l THH
FoTWADTERNBIZF2AD T A =27 2 FbR Ve
BRANKEY, LAL74A—2Z3BIOBIZ—AT 280
THHDT, HEIZT A= 5 KUPHES N TWA
VW, B 77EFHIFRREAHEZRAICHEIELTWS,
L EEZ D, EADA—2%FIZHA S LR~ 24
DI7F—272WMBI LT LIELEFHFEZL, UK
L5TBHLT AT %RBEVTHRIIES, BOTFEENE
HPTT A= DRFIZINLBZWEEIE, TDEETA—72
PEIPNDDERHD,

BHFEEEZ 1 ODOTORRAET B L, ZOMETIE 5 H
DT AANNFNZF Z 2120, REN 1 ATOT 4 —
JEFESTEHERTYy Ry 2 LTwaZ kitid, 7o
Y 2ZADWHNFEFIFEAT Y 2a—F 12X > THIHT 2 Z & T
BT 5,

UTIXDPPIZBWREMD I A —2 2B T 0T T L
Thbd, RANEDT +— 7 2FF-NTWENE D %1
AL, WRITNWEAD 2 /HH EICERT 5, T D% next
WIZIRIZER T 5 HD DIRAEZ A scheduler (ZEK T 5
Z 212 & o T scheduler % U CIRDIRFEIZERT S, Z
D& & scheduler 25 A XEHHEEZHG Z L2k > TRER
MemoryTree IZANBHEHNTESL, EDT+—27DFHE
N2 I5E AR RE 2 & 5% U scheduler (2B T 2HET
ReBIRIE 2 HERE T 5,

code pickup_lfork(PhilsPtr self,
TaskPtr current_task)
{
if (self->left_fork->owner == NULL) {
self->left_fork->owner = self;
self->next = pickup_rfork;
goto scheduler(self, current_task);
} else {
self->next = hungryl;
goto scheduler(self, current_task);

Code 3: DPP

5. 4 70—RBRASREHROHMRIE

GearsOS IZ B3 EFIVMEIXX 7o —ER %2 HW
5ZLTTy Ry ZRHANS, X780 —JEI3EKRER
REOLTEERT HFIETH S, KHlZ2HETHE LB
NHEROD o 7R TIREBOER ZIFIELTH K \WDS, FEHH
EITOBEIETOREEERT Z2HENH L, REDE
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3: Dining Philosohers Ploblem

BOATHIHREE D & FE BT E R T N B LT DIRDRAES
ATz viTbh, ZhE2REDEHE WS, G
X705 AOREORIZHBIL, £727027 5 L0E
LEBOBOEEROHBEER PN S, ZORMAOBIZA
S BRIFICERT 2 22 T7u s 5 AT 5 HHEOKR
ETOENAETH D,

270 —iRIEE TR RO AL b & R S B
RTHN, KEECHRET 2 HETHE, ZORE, HUIR
ROMAGLENONIXIET 25 Z L TREZHIZLT S
HT, WEBRLPHZ TE2FH2MZA 5,

6. GearsOS #FHUW/-ETFTILIRE

DPP (3H%E 5 AW RKIZITEIT52DT, 5 2OAL Y
RCRKICAES 2 Z L TREZERT 2HNTES, £
3" Gears OS DOAfiFIHESTD par goto HHNWS Z & TYILF
ALy N OEREEZITS, par goto 1E51#& LT, data
gaer & SEITRICHESES 5 __exit #7879, par goto THEK
X7z Task 1E__exit IZHkHfE T HHTH T T 5, ZHiC
& D Gears OS IZEBAL Y RTOFETEITD EVFET
bbb, £72 Gears OS IZ1Z  Synchronized Queue &5
RIVFALY RTCOT—RDO—EW%2HIET2HNTES
Queue 23HH, TNEFENE DD T 4 — 7 DIRELREHT
%, Syncrhonized Queue (& CAS(Check and Set) % i\
THEREINTEY, EOE, EFHE2T bI vy 775
BTHD, CAS Z{fi5BIITEFHTO M & B OME % I
U, I ERHOMz ZEICREFINT0EAEY F
WOME LR L, HUT—Z5HPRWd, T—XDHE
TN 2, RR2GEIIMOEZRALD D - 72 & AR
TN, EOEHITRKL, 5~ CAS 2175, 5 ALY
FTHHLN 2L WBLDRFEIZLAND 6 @Y T, think DdH &
Pickup Right fork IZ&->TK %,

e Pickup Right fork
Pickup Left fork
e cating
e Put Right fork
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‘ Scheduler ‘
Syncrhonized Queue %
‘ par goto ‘
Pherosoher Threads
Cheack and Set l - /4
fork1 - l /
fork2 —
fork3 ’/’/
fork4
forks ~
— j—
~ oPick Right\\\
oPick Leftt
Goto °*Eat “‘
/ meta ePut Right “
1 ePut Left / ]
| /[ eThink / N
State.DB — |

Memory Tree ’

4: DPP chacking

e Put Left fork

e Thinking

Z DAREEIX goto next IZ& > TEBT S, REBEZERT
5B%. MemoryTree (2 & - CIREZ(RFT 5, £7-ZDIK
HEER XML — 79 5 DT MemoryTree IZfAE XN 5,
¥ 72 2@ MemoryTree I ALy ROEZITH D | sutats DB
IZ&oTEEDHONTWS, DPP OIRFEZERIL 6 DDAk
BEZHOIRT 72D, FAUREPHZGEITIERTIERT
NIER 57\, % Z T state DB % W TH UIREEZ R
THIELTHRTHEZZT,
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