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GearsOS O EULE DR 5 & LT Christie DLAH
HBEWMHDANDZ ZIZED, DET7 7 A VS AT LK
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2. UNIXT77AMILRTLICDOVWT

UNIX 7 7 A LT A7 LI1E UNIX R OS 24 & L%
CDOSDT7 7 ANTRATLDRILE R->TWS.
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Estat() EFEEN B AT La— L ITEDKREZXRED
T7ANDRXREREBRLIENTES.

F72, UNIX ZTNA AR E DR 7 7 AV AT
LEBHL TV, flZERy b= FFEHLTY 74
VI RAT LIZT 7 R T BB, RGBSR ST 4
L2 MY Tree ICVE—MEDT 7 ANV AT LESTT Y
FTARZRICEDBRTZ N TES.
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3. Continuation based C

GearsOS 1% C FFED T 5B T % Continuation based
CEZHVWTEHRXNTWS. CobCIFBEEFESH L Tx <,
MFEZEALTED, A&y Z7H#HEEH WS jmp 37T
a— FHEZBEIT 2 2 e ic X D BEERMZEB LTV
CbC TiE Z OfkiE % -V T for X DL—7DRb DI
HEMIHLETS. EBEO OSSR 7 7V Fr—ra vy i
W3 BERICIE GCC F 721X LLVM /clang @ CbC %%
W3,

CbhC TIFBEE DD D 1T CodeGear ¥ W5 BT 1
72 27 %FF5. CodeGear 1__code TEHS EITV, &%
CodeGear 1% DataGear & FHINZ LT — 2% A1 L
T, ZOEREZH|D DataGear IZEZAL. KA
710D DataGear % InputDataGear, 71 X413 DataGear
% OutputDataGear ¥ M. CodeGear & DataGear D
BX%ZK 112”7, CodeGear IZBABITFOH LD R X v &
B0, —E CodeGear %8B % ¥ LD IZ
RoTL 3 ZENTER.

Input Data Gear

Data Gear

Data Gear -‘—p

Data Gear

Output Data Gear

Data Gear

\

/

Data Gear

1: CodeGear ¥ A1 DEIZRK

CbC a—FofilEYy —2a—F 1LIRT. ZofET
BREDS R T L a—LDEE, CbC THEEX NI
goto X & DM o TS 5. BIETIX CodeGear ~D 7 K
L ZAHEEH cbecodes ITHEAZ AT WVWS. Gl LTHEL
TW53 cbecret i, AT La—LDRHECKEEZ L D
AZNMRAT % CodeGear TH 5. EFRIT cbe_ret IZHkHT
PITHbNEDIX, read REDI AT L a—)LD—EHDHL
HOMWHP Do TRA IV T THS.

Code 1: CbC #RIFH LS AT LIA—NDT 4 Ay F

void syscall(void)
{

int num;

int ret;
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if ((num >= NELEM(syscalls)) && (num <= NELEM(
cbccodes)) && cbccodes[num]) {
proc->cbc_arg.cbc_console_arg.num = num;
goto (cbccodes[num]) (cbc_ret);

Codel DIREEEN ZX 1 12”3 T, KHD cbc_read 72
YU, read AT L= NEFEELTWB CodeGear D
EETDH D,

4. CbC ZHAW7:= OS Dtk

CodeGear DERIZ /) — <L L N5 H 2 L Bl
CodeGear %3 DataGear % Input, Output ## DR L, 2—
Fo7mry 27 %2BELTWE X5I1ICRZX%. CodeGear 53
A D DataGear (2B T 2D DataGear & ORFRM:%
2 WRT. /=< LR T DataGear 2213 B - 7z
CodeGear % 51T, FITHEHE % DataGear I2F ZIAAF| D
CodeGear IZHE L TWH E RZ 5.

L2 L, FEEEIZIE CodeGear 20 5 FllD CodeGear D&
BICZ 7T — 2 OBEWOMHRZR DX XFENIDEL 2 5.
a— FEOEBRBICHE L 17 5 X ZEHHEIX, MetaCodeGear
XN B CodeGear Z & 125 X 117z CodeGear T
175. MetaCodeGear TZ & 15 DataGear % Meta-
DataGear & METX, ¥ 7z, CodeGear DEFIIZEITEIN S
MetaCodeGear % StubCodeGear & FER. Z41 5 Meta &t
Bk % &7z CodeGear DB £ DataGear DRERMEZ
MRT 5 X2 O TEDOFICRE S, CordGear DELTHI
RIZHEITE B MetaCodeGear %° AH J1 D DataGear %
MetaDataGear 2> 5B D 372 ¥ D X XEHEI D 5.

MetaCodeGear (X2 MLBEDEE L, 27 VU 7 MR
R 258 %2RE, Iul o< PNEERELET Z0ENR
<, GearsOS 23D Perl 27 U 7 Mz & D, GearsOS 23
VR ENBBRCAERESNS.

CodeGear DEMICEE X E| % > MetaDataGear &
L T context ’F1ET %, context ZBRE D CodeGear
& MetaDataGear DA<, FHEIZNER DataGear D
REFSCEHZITS. MA T context IXLHITHEIZT 3
CodeGear D& S £ MetaCodeGear DFJEFES°, DataGear
DIEHIGFRZFED. context ¥ KT — X G DREIZK 312
RY. BHEICRHER T — 2 Sy W R RO 7T — XS T
H25Z D5, context 1ZEERD OS D7t RITHEL,
I—H—7u 7T LTI context DBTFELTWS.

5. 987 L —L"7—7 Christie

Christie I HIFRETHREIN TV S java S Cilih &
Nz, 7LV —267—2TH%. Christie 1& CbC &EIT
WEPERL 2RO Gear WO T 0T I VIR
% 5D, Christie D Gear £ LT T D 4 DD b DHIFETE
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Meta Data Gear Meta Data Gear

Meta Meta
Code Gear 4’ Code Gear 4’

2: CodeGear £ MetaCodeGear ®BEIAIX

3: Context 271 L7z CodeGear DR

Context

2.Input Data Gear
ELTER

Data Gear _
1.0utput 2.0utput Data Gear >
&

LTsR
Data Gear

Data Gear

stub Code
Gear

3.goto

4. Output

T5.

e CodeGear (LT CG)

e DataGear (LT DG)

e CodeGearManager (LT CGM)

e DataGearManager (T DGM)

CodeGear 17 7 AR AL v FIZHY T 5. DataGear &
T —RTHY, CodeGear N T java D7 /) T —> 3 v
ZHWTEIRT 5. DataGear I& Key & 450G LTED,
put £ F M X D CG NDETD Key 12 DataGear 23
i o 7B W1 T CG DEMET 5 L WH AR - T
W5,

CodeGearManager (& Wb W % / — FITHYH L,
CodeGear, DataGear, DataGearManager * &3 5. #
# D CodeGearManager HT2ER X 1, DG ZXELE
5 I THRILEZEBL TS,

DataGearManager 1 DG ZEH L TW5 b D TERK
T = VIZHE L, CGM BHHT 5 CG D key & put Th
o7 =2 DABEDOEZFHR L T\ 5. DataGearManager
1¥ Local ¥ Remote IZX533 % Z &M TZ, Local DGM &
CCM HEDFifFT2 DG D7 —LTHH, Local IZ put 3
BZEICEVEHBDFRDOkey IZ2DG 2EL I ENTES.
Xt 3 % RemoteDataGearManager 1& CGM HELAR E T
W3 HID CCGM 232 DG DO F—LTh3. 2Fh, TE
DEHE X 7z RemoteDGM 12 DG % put 35 &, XinL
72 CGM(/ — ¥) 535D Local DGM @ pool I DG 23%(5
XN b, RemoteDGM IZ DG % put 3 2 AL EALE D
ff & 7% - TW%. RemoteDataGearManager % X2 R
L7z D% 412R7.

Christie DH ¥ 72 % DataGear @ key (& java D7/ T —
va VBN HFORTWS. 77— a VU TD 4
DIFET 5.

Take ZJt8H®D DG ZHiAiAA, 2D DG ZHIRS 5. DG
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4: RemoteDataGear ¥ %%t/ — F OBARX

PEBD 258, ZOEZHWS.

Peek JLHH®D DG ZHiAAeh, DG BHIFREawv. %
DIz, FHTEEZ LIaWEERFEIL T — 222 L
AVEAR

TakeFrom(Remote DGM name) Take &l T\ 3
73, Remote DGM name Z$8E€ 3% Z & T, ZDHEHi
5 (Remote) @ DGM 25 Take #EZ1TZ 5.

PeekFrom(Remote DGM name) Peek &l TW 3
73, Remote DGM name Z$8E€$ % Z & T, Dk
%t (Remote) @ DGM 7525 Peek #EF21TZ 5.

5.1 Christie DY >7)LO—F

a— F 2, 3 1% Christie TFb L 7z Hello World @ 71 2
FLTHB. 1—H =787 F Lk StartCodeGear 27 7 A
PR L2 IR (a—F2)256tET 5. CodeGearMan-
ager lZR— FBEEZIEE L7z LT createCGM XY v F %
MU itk hAEREIN S, £ E 7z CodeGear-
Manager (¥ CGM #4.setup 1T CGM QAL X B 72\ 2
Ly F, 2% b CodeGear /=82 Z L NTE 3.

a— K 3% HeloWorldCodeGear Dt TH 3. Hel-
loWorldCodeGear T key: helloWorld 12 put X #1723
FH % print 175 2 ¥ W5 BRI Z AR L Tw 3.
CGM %4 .getLocal DGM().put(? Keyname”, B 7 — &) IZ
T key WCERT — & Z T (put L), CodeGear IZ3EE
ENTVBETD key BT — X ERZITH - 72 BICHIDH T
CodeGear 3L X 15 . HelloWorldCodeGear Tl String
D helloWorld &\ 9 key 25 Take I CRREI N TW3S.

Code 2: Christie {IZE1F % CGM & CG D setup

public class StartHelloWorld extends StartCodeGear {

public StartHelloWorld(CodeGearManager cgm) {
super (cgm) ;
}

public static void main(String[] args){
CodeGearManager cgm = createCGM(10000);

cgm.setup(new HelloWorldCodeGear());
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cgm.getLocalDGM() .put ("helloWorld","hello");
cgm.getLocalDGM() .put ("helloWorld", "world");

Code 3: HelloWorldCodeGear

public class HelloWorldCodeGear extends CodeGear {
QTake
String helloWorld;

@0verride

protected void run(CodeGearManager cgm) {
System.out.print (helloWorld + " ");
cgm.setup(new HelloWorldCodeGear());

5.2 TopologyManager

Christie (21 Topology ZTEK 3 5 7z DF#E Topology-
Manager 234> > TW 3. Topology {3 %/ — FiC
MNLUTHAHIZEZ, BErHIUE /) — FIEADERREITS.

TopologyManager @ Topology &% /5 ik & L T &K
Topology & B Topology 238 %. #t Topology & 7
v 7o BMEEDE® Topology & 7 — F DELHR%Z dot
7 7 A WIZEEIR LU, TopologyManager ICS X85 Z &
THHRF D Topology BEK T E 5. FKRF TIXHEHMN
Topology T® Topology TEid dot 7 7 4 MTFELR L 725
I/ — REBUCEBRIZSINT 2 /7 — FOEDPEL TWRWY
&, BEL e WS HIRIDEE L T 5. BifY Topology
BEMERALL  — Rzt L, BEIMIZ, — FELOE
#2175 . BlZIE Tree ZHERLT 2358, ML/ — K
B IEFEIZ root 2 HIEWIREI R 52 5.

6. GearOSDI77A1ILT7UVERX

Christie D387 7 4 V> A7 4% WordCount 5|7 %
WL CTHEER T 5. WordCount flEE L IXIEE L1277 4 LD
B OSCFHNZFAID | SCFEEATHIEL, 2T T3 %
HI132 2 E5HETH 3. WordCount DRIEIZKE {7
T, FEELZAHTID 7 7 4 V% File gAY LT Open
¥ % FileOpen 2L v F, 7 7 A )UREEARZ T HLD SCF5
(word) %R LS (bytes) & THK (lines) % CountUp
3 % WordCount XL v FDZ-D®d CodeGear Titih3 %
TeHMNTES. K5 TmL7% WordCount DEXI File
A —7>1L7% CG & WordCount ® CG %#iE[FT 2 Z &
WD, Tay 72U TS

WordCount & 7 7 4 VDI UNIX D> = LD K S
Zra s Ao TERENS. Z DERIE Topology-
Manager 12 & - Tt I 5.

7 7 A v 2T AT Block Z##t X 17z CG ~\ goto
THEHRIUE LWV, 22 TIE UNIX EO GearsOS TH %
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DTUNIX DT 7 A4 LT RAT5T . API Z#H L T Block %
#BHiF3. Zo0RBTIET 7 4 LDFEARA L WordCount
DEDa— R T =X DIHRAUIR-> TR Z 5.

!
— L= <
st WordCount::finish ©End

5: WordCount with CbC

7. ChristieAPI

GearsOS LD 7 7 4 JVIZHAFTD DW= KIBHY 2 &R T
Y, BBOTa A LBAENICT 7R EN 5. Hifl
@D API TIEZ7 7 4 )L ¥ WordCount 23ERHEINHES X T
WD THENR Y 72 Gk E . Z 2T DataGears
Stream ICHHIEZ DI T7 72X 3% API 2EAT 3. Z
AU java version @ Christie @ GearsOS iR¥ 72 5.

6 1 File & 77 Hft X 4172 WordCount DFE&E %R L T
W3, File Interface i Block % WordCount {ZiE{E 5 %
B3, EHEIIZIE 2 DTIER <, WordCount DFHIA DWW
DataGearManager @ ploxy (22 Z3iA¢r. Filelnterface 2
51% RemoteDGM & L TR %. RemoteDGM 1238 =3A
LHEEED B D, —2UF goto XD OutPut IZIEET %
FiEDH 5. ZOHEIERD APL 2Dk o 7 FikE e 1FIX
FTIZ%5. &5 —D2lF RemoteDGM “\ put 5% API %
5. ZOFETIEEHD RemoteDGM IZEZATZ &
MBTED.

DG DZIFELD 1 CodeGear D A TITHONS. ATD
Peftld TopologyManager 121741205, AJ1D DG 12 key
ZET % metaCG Z{H 5. hd CG 23 put L7z DG Xt
535 CG HZD context THITEIN 3. FEfFahi CG
13 DG % DGM IZE XA 2 & TEEIH .

[H C4HT (key) 282 DG IXEEOD CG 2 SHAENCT
7t AZN%. RemoteDGM & Local DGM @ ploxy T &
D, OFHE . — Fizdh-> TRV, DGM DEEAIE GearsOS
PEMT 5.

File ® eof Z¥NE DG 127 5 72D THERE Fu 75
VTN E NS,

6 1% WordCount % RemoteDGM % W TR S 5 R
DEBMTH%. NodeA I THEED 7 7 4 L2 % DGM
2L T 1172 21 F4% NodeB 123%(F (put), NodeB
12T WordCount DLH %17\, Output & LT NodeB 2»
5 WordCount DB %X D 1K 3. NodeA I H3%FT %
7 7 A VDTN 72 o 72355, NodeB fllic eof Z35(E L
TR DI ZHET 5 % L\ o 72 iiiUcin 5.

CbC TReiR L 72355 D WordCount 7’12 27" L% a2 —
N4, 5 12T
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GearsData

int ac

char *a] N RDGM : reader LDGM

WordCount

File:open() Block Block . |intbytes

int words

char ] s |charl )

oof oof int lines

__code next(WorrdCount *reply, ..

Path *path
int mode

File /:,

unsigned char(] ' LDGM RDGM : file

[ Ack | [ Ack |

[Bootcontinue | [Boolcontinue |

GearsData GearsData

intac intac

char *av{] char *av{]

X 6: WordCountDGM with Christie

Code 4: UnixFileImpl.cbc

#include <stdio.h>
#impl UnixFileImpl as "UnixFileImpl.h"

Filex createUnixFileImpl(struct Context* context) {
File *file = new File();
file->FileImpl = (union Data*)new FileImpl();
return file;

readBlock* (UnixFileImpl* file) {

Block *block = new Block();

int len = read(fd, BUFSIZE, block->data);

block->eof &= "BLOCK_FLAG_EOF;

if (len <=0 ) {
block->eof |= BLOCK_FLAG_EOF;
close(file->fd);

}

return block ;

__code unixOpen(UnixFileImpl* file,Key *key, __code
next (Block *block,...));
file->fd = open(key->path,unix_mode (key->modde)) ;
if (fd < 0) {
goto error("can’t open");
}
goto next(readBlock(file), ...);

_code unixAck(UnixFileImpl* file,Ack *ack code
next (Block *block,...));

if (lack->is0k) {
close(file->fd);

goto next(...);

- 9 ——

}

goto next(readBlock(file), ...); // file s
automaticaly put into local dataGearManger/
input

Code 5: Welmpl.cbe

#include "../../../context.h"
#include <stdio.h>
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#impl "Wc.h" as "WcImpl.h"
#interface "WcResult.h"

We* createWcImpl(struct Context* context) {
Wc *wc = new Wc();
wc->wc = (union Datax*)new WcImpl();

wc—>bytes = 0;
wc->words = 0;
wc—->lines = 0;
return wc;

__code take(Impl* wc, Block *block,__code next(Ack *
ack, ...),__code finish(StdData *result,...) {
if (isEof (block->eof )) {
result.buffer = new Buffer(1l);
result.buffer->data = new Byte(BUSIZE);
result.size = 1;
result.buffer->size =
snprintf (result.buffer[0]->data, "%d.%d %d
\n",wc->bytes,wc->words,wc->lines) ;
goto finish(resut);

}
for(size_t i = 0 ; i<block->size; i++) {
if (block->datal[i] == ’\n’) wc->lines++;
if (block->datali] == ’_’) {
wc—>words++;
while(block->datal[i] == ’,,’) {
if (i>=block->size)
goto next(ack,take);
i++;
wc—>bytes++;
T
}
wc—>bytes++;
}

goto next (ack,take) ;

8. FileSystem Implementation

GearsOSHHEHD 7 7 A VT R T LIEHER 2 DG DY A
be7d. EREINZDGZVRAILLBIL T goto %
721% put TE(E T 5. acknowledge % - TIEIEETH
RV, ZOHBAETIEDG IEXEY FICOAFET 5.

Rt 7 7 A VY 2T LAOBEE Y R+ £721% B-Tree
% SSD % MVME 72 ¥ Otk D B 2 784 ZITHEIAS
5. INHDTANA RFHREZXAEYV E LTH#K->TEL, X
EY LT — &G FERICHEET 5.

AEVHEBOBEIIIA XFHHE Y LTHEEINS. XXL
~ULT GC % DataGear Pool Z W TAEIZ R o7z X E
YOI ZATS.

D X512 DCGM BEH 7 7 4 LOBEZRICHIET 5.
DGM IZHEMIE T3 DG IC3BAH D, IEL S HEkid
HITNT BRI 4R M3 2 B33 5. UNIX FIZ std Data
DEIRDBOEFEHLTHRV. DGM O 7 — X s 38
BodDNA[EEIZ D, Red-Black-Tree » % W XHE HA Y
AMHBEZVEHAMY A MRFES 2B TES. YT
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A 2 L OBEEEBSAHERERD DGM 275, L L,
J =< L UVIIZIEE R Z DG DY R b LTS, ©
FOMIE EIZHE L2 VR b RB. 77 74 EH|
J—RIZTSHRTIBOERBKTH 3. WordCount & [A
R 1ITZ e OXFINCHIZ, SiAABRE—F, 7 7 L LD
NAR Y% put T5. EFEOHIEIE LTAk T -2 L
TEFBLTVWS. K8 IEFNA 2 it fEFX N7z DGM %
LocalDGM & L THEUMH L, B2 1T 5 BOBBRI L 12 5.

GearsData RDGM : reader

loc! ol
char (] Bool continue
e

~ ///

Path *path
int mode LDGM
unsigned char(]

File::open(f)

e eof eof

Path *path
int mode

unsigned char]

SSD/NVme/MRAM/HDD

8: file Persistency

9. HMENT I/ EXZETHHETEDIREL

ChristieAPT I3 &R 7 7 £ 22 LD TEXRE T 1
TIIVIDIIITHIET B Z & 23T E 72\, Topology-
Manager (3£ 81T % DataGearManager Z M A IS 5
B, ZHhBHNCETEINS. Zh2fREETARET %
ZrxFZR DL, ARERER (X — 2 L A[REZR DGM O
DARE— VMR TIRV. — BRI ZIIERD 2
WK 72203, gL 2 BAT 2 itk D, Khhkk
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LA ULVTORREMRATREIC A 2 Z e RF S 5.

ki DGM ONBED R — HHEE U, Z DO
T/u 7 3R T2 e LTRSS, 2
DFE DIGEIE Hoare Logic 72 ¥ CAEAAINICITS 2 & 53T
5. AFHPEMER A TS, DG DX — VR X XEGHET
FARBBEDFEEHVE Z TS,

10. R FE®

GearsOS IZBUWF 5 7 7 4 LT AT 1 API DF&FHIH L
Tz To/z. APLIZZREHHD, 7SV r—>a T
FACIREMRET 2T EEER I DL, $5—
D% DataGearManager \Z&H1 % DU THANT 7 X %
FIBTOILEHEINIZDBDTHS.

DataGearManager 137 7 A Ve LTRZ2ZHTE S
L, 7HBRECTOHEEBEL LTR2ZDTES. 7741
> A7 DR, Bl 21X DataGear DFFH & HE X Syn-
clonised Queue fIZfTHN 3. Peek ZHWVE 2 7w 7 L
72WET Read Only 7 7223 3 Z LA A[EEICR . WT
NDEED 7 7+ A& DataGear I TH b, e IR
BB T — 212725 Z 23w,

UNIX FileSystem & APT IYIZiX File Stream & Socket
Stream 1% Read-Write T7 7t 23 5%. L L, ZORE
a7 AN THEMERMENBEY 725, GearsOS
Tl Z D531 TopologyManager I LA STV 5.
UNIX Tl Stream IR WD TARERR T —XPET
TLZES. UNIX 7 7 4 > AT LI fsck & FRIENL 5
BIEMRRED D 2 53, X E VIS 2 IBEMRBEIXTFE LRV,
GearsOS il TIEZN 51X DCM DX R afkRE» LTS
2 ZEDARETH 5. HlZIEXE Y O—HARA LITHIG
35 DGM 2EB 2 WolzZ L 3A[REICZ % & Bbh 5.

DGM D445 & Z DH D DataGear Stream (X3 %
key T7 7t AT 2MRBRE L. ThH UNIX TS
i-node HFH 122 3 %. Human Readable 72 %4 B722/IE %
DO LU THEIHEELTREW. UNIXD 7 7 4 LY R
T A HEZD | inode DK & 4 ATZEH ORISR TR
W, il Z1E scrap box @ & 9 72 Tag base TD 7 7 & AHE
ZAbhb.
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