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H2EE N7 L —A 7T — 2 Alice DB

2.1 CodeSegment & DataSegment

Alice TiZ Code Segment (AR CS) & Data Segment (LAF DS) OUAFRIFR%Z Elik 9
5IeTTUTIIVITERITI,

CSIFEATITRBER DS BETHID LFETI NS, CSZEEITTH-ODITBERATIIN
2 DSDI L% InputDS, CS AEEAFT - 7=BICH I NS DS DI &% Output DS &
IR

T — X DHAFEFRIZ 720 CS IR E T A RETH 5 (K 2.1 ), CS DEIFITHB VT DS
PD CS 6 EE 22T 5 Z L 378\, ZTDd Alice TIZT — X DMl 528 H X B
BMRENRLRB T EIERN,

Data Data
Segment Code P\ Segment Code
Segment Segment
Data Data
Segment Segment
Code Code
Data Segment —» Data Segment
Segment Segment

2.1: CodeSegment DKFEAR
Alice 1% Java THEEXINTH D, DS iE Java Object IZH249 5, CS i Runnable 7&

Object(void run() Z##2 Object) IZHHY4 T 5, 717 7 <A CS 2k 3 2%, Code-
Segment 27 7 A &K T 5,

A48 7 L — 7 — 2 Christie D%z} 2



BRERRZF R FBe AL X (B 1) H2@ W TL—L7T7—2 Alice DFFE

DS 13EUE X X570 E DHEARN 72 T — 2 DEFE D 2 L. Alice HNFIZE DT — X
R—=ZZL>TEHINTWSE, ZOT—XX—R% Alice TlX DS Manager & FE.3,

CS 138D DS Manager Z£f> T\ 3, DSIZIEXZ72 % String BLD key DMFEL. %
NZFND Manager (2 key ZfEE L TDSIZT 7 AT 5, —DD key (ZX L THEED DS
% put 95 & FIFO IIZMLEE X 15, 72D T Data Segment Manager |3l % DT — X RX—
ALFRRZ D,

2.2 DataSegmentManager

DS Manager (BA'F DSM) 21 Local DSM & Remote DSM 23F4E£3 %, Local DSM &
/) —FEBEDT—ARX—ATH 2,

Remote DSM (&l — F @ Local DSM IZXf) 9 % proxy TH D, ##HlL TW5H/ — K
DB FFAET S (¥ 2.2), it/ — F®D Local DSM 1Z&F ZIJAAT- WA X Remote DSM
XU THEZADIEE,

Remote DSM % 3.5 _EIF2121%, DataSegment 27 7 ANt 3 5 connect XYV v K%
AWz, Bl —FRDip 7 RL AL port 5. £ U TLED Manager 4 % {5 €
THZLETULHITONS, TDHKIE Manager % % 5 L T Data Segment API % f\
TDSDORYEDY 217572, 702 T <id Manager & & 2 =i 3 41X Local ~ND#ES
Remote ~DEMEL [ URRIZIKA 5,

NodeB NodeC NodeD

2.2: Remote DSM (D / — K dD Local DSM @ proxy

A48 7 L — 7 — 2 Christie D=} 3



BRERRZF R FBe AL X (B 1) H2@ HWTLV—L7T7—2 Alice DFFE

2.3 Data Segment API

DS ORAF - BAFIZ 1 Alice 234235 API 2\ %, put & update, flip iZ Output DS
API L IEEH, DS 75_« DSM IZERF S BB W5, peek & take I Input DS API & FEIX
1. DS % DSM 2 o US4 2 BRI T 5,

e void put(String managerKey, String key, Object val)

DS % DSMIZ:EMS 572D API TH 5, HF—5[8F Local DSM %* Remote DSM %> &
W5 7z Manager %42 f8E€ T 5, £ U TH B THRE I Nz key IZX5d 5 DS & UTEH
=5 BOEEENT 5,

e void update(String managerKey, String key, Object val)

update DS %# DSM 2B 572D API TH 5, put & DEWIL, queue DIFEFED DS
ZHIFRUTH o DS ZEMT B ETHD, D7 API EITHI#E T queue DHIZH
DS OAEUIIZE D 5 7\,

e void flip(String managerKey, String key, Receiver val)

flip 1% DS D#EEHD API TH 5, HUF L7z DS IZR LU T £ 8312 Bl D Key 1257 URAF
VWS, —HEZIO HT O TH 5, flipld DS 2Z -2 BADF F
Rk B 72O MERA O ¥ —72 K DS DIRENTE 5,

e void take(String managerKey, String key)

take 1 DS Z Gt AIAL 72D API TH 5, A E N7z DS IFHIRE 5, ERKL 72 DS
PELELRITNIE, CSDRFEEDE  (Blocking) e Z %, put ¥ update (2 & D DS IZ
BB D - 7256, take DEBIZETINS,

e void peek(String managerKey, String key)

peek DS ZFHAIAL API TH B, take & DEWITFIAAFE N7 DS BHIFRE W
t‘t‘\% %o

A48 7 L — 7 — 2 Christie D=} 4



BRERRZF R FBe AL X (B 1) H2@ HWTLV—L7T7—2 Alice DFFE

2.4 CodeSegment D&didk ik

CS Z — Y —03Gdik 9~ B BRIZ 1% CodeSegment 7 7 A& kA L Citid$ 5 (V—Ad—
R ?7,2.2)

AT B Z &IZX D Code Segment T3 % Data Segment API % F|H T 2 HHT
&5,

Alice (2%, Start CS (Y —ZA3—F 21 ) &S C @ main IZHYT 5 &5 LREHIC
FiFENDb CS »dH 5, Start CSIEED DSIZHMIEL 7\, D F D Input DS % Ff/- 7
W, ZDCS % main XY v RN Tnew U, execute X Vv RZIERZ & CTEITZHBIE
5 EMNTE S,

1 | public class StartCodeSegment extends CodeSegment {
2
3 @QOverride
4 public void run() {
5 new TestCodeSegment();
6
7 int count = 0;
8 ods.put(”local”, "cnt”, count);
9
10
1|}
J A b 2.1: StartCodeSegment D]
1 | public class TestCodeSegment extends CodeSegment {
2 private Receiver inputl = ids.create(CommandType. TAKE);
3
4 public TestCodeSegment() {
5 inputl.setKey(”local”, "cnt” );
6
7
8 @Override
9 public void run() {
10 int count = inputl.asInteger();
11 System.out.println(”data.=_" + count);
12 count++;
13 if (count == 10){
14 System.exit(0);
15
16 new TestCodeSegment();
17 ods.put(”local”, "ent”, count);
18 }
19|}

) A N 2.2: CodeSegment D4

A48 7 L — 7 — 2 Christie D%z} 5



BRERRZF R FBe AL X (B 1) H2@ W TL—L7T7—2 Alice DFFE

V—A3—F 21k 5TEHTIRIZFETIEZWVWCS (V—RA3—F22) ZEHKLTW
%, 847H T Output DS API %@ L T Local DSM{ZXf L T DS % put L T\W5%, Output
DS APTIECS D ods E\WS 7 4 =)L RZHWTT 72 A3 5, ods i put & update &
flip ZFETT 5 LN TE %, TestCodeSegment 1 Z D7 cent” &\ D key (25 U THATZRE
BB H Y. 84T7H T put 237N 5 & TestCodeSegment 1FFEITI N5,

CS @ Input DS 1%, CS DERKFZIEE T 20 ENH 5, FEE I CommandType(PEEK
7 TAKE), DSM %, £ LU Tkey &> Ti7bH# 5, Input DS API (2 CS D ids &\
T4 —IVRZHWTT 7€ A9 %, Output DS I&, ods A&t 3 5 put/update/flip A
Vv REZDE FENX XD 57253, Input DS DA ids 1T peek/take A YV v Ridia <,
create/setKey X/ v RN T CommandType Z$5&E U THEITT 5,

V—=A2—=F221% 05 9FXTA Y27 IVAYNTBHETHS, 247HTiX, Input
DS API 2% D create A Y v KT Input DS Z &9 532 Il (Receiver) Z{F> T\ 5,
51802 1% PEEK & 721 TAKE 2 {8€9 5.

® Receiver create(CommandType type)

4ITHDP S 6THIXFI VA NI 2R THD, IVANIIRIFA TV MEAIDO T B
TIIVIEBTHIBATY 27 VEERT HBRIZIFOHE SN THEDOYEZTTS
BB TH %,

TestCodeSegment D 3 > A b T 7 X BIEIX N 7B 1X,

1. CSAEFD T 4 — ) RZ N Receiver input (T ids.create(CommandType.TAKE) 7}
7o, input BHIHHILEI N B,

2. 517HIZ#H % TestCodeSegment D I > A b T 7 XD TAKE R EfF S5,

517 HIE, 217 H D create THE 5 172 Receiver 23t 3 % setKey AV v K% H\WT Local
DSM %225 DS ZHUG L T\ 5,

e void setKey(String managerKey, String key)

setKey XV v Fid peek/take DFEITZITD, £D DSM D ED key (ZXf U T peek £ 7z 1
take AV Y RE2ETIELINEBETE D, IV FORRP VAR AL UTHEEX
HCSIFFEITIND,

EIrENbrun AV Yy RONEIZ

1. 1017H CTHUE X 1172 DS % Integer BUZ A L T count IZRRAT 5,
2. 129 TH Ccount 21 Y27 U AV hT 5,

3. I6TH TIRIZEHEITEINS CSHES NS, (Z DR TIR®D CS & Input DS DfFH
JREEIZ A B)

AiHI4387 L — 7 — 2 Christie D%z} 6



BRERRZF R FBe AL X (B 1) H2@ W TL—L7T7—2 Alice DFFE

4. 1747H T count % Local DSM IZ put %, Input DS D3 WAF S IRFED R X 7z
72, IRD CS WEFI N5,

5 13F7EHPRRTEMETH O, count DED 10 122UEK T T 5,

o> T\W5,
L THWSHN TS aslnteger() 1F asClass XV v FO—HTH D, asClass & take/peek
THUS U7z DS % Object M SAEZEDI TG I 572D API TH %,

e <T> T asClass(Class<T> clazz)

CSHTDSDTF—ZZ2HFH5121F, FELWELZZFHR U225 Z D asClass AV v K&{FH
I NIER S0,

2.5 Alice ® Meta Computation

Alice TlZ, W% Computation & Meta Computation IZFfE b L, 3 7 7 fhhk & 44
HIANLEIZ 73S 5, Alice @ Computation &, key (2 & Y DS 255 &b, DS Ao
72 CS ZMiFNZETT AL Z 5N DL, TN LT, Alice ® Meta Computation
iZ. Remote / — F & Diifg MR B Y — DX, @ET2T —XEADLEHE S 2 5,

Alice DEEREZBINIT A2 WS Z 2k 70 s J <l S Meta Computation % & i3
5LEVHLZ 55, Alice Tl Meta Computation & U T 43 BiERBE DFEEEE D BEBE % £
35720, a7 I <IECS 2Rt I AR MR O Y — RO, B & W D R
TOMEUMIZT 2 06EITR\, 777 I ZHEMOMWMEE T ER U, Uk
fe ML Z - 72854 DML % Meta Computation & UCTHRET A7 T\, ZDO L5
075059528 T, @ELMEFINLEEZ 5SS Z LN TE 5720, (EHROZEEZ
ATy TN Tl T AEiliR TE S, MRROEEEZMATTOT T LADIENTE S
EWH T, - REBERLBWORELFIOGEEEZRTL L VWS 22 TH S,

BUE Alice 1Z1&, 7 — X DJEHERERE. DA T U — DRk - EFERERE. / — N OAEFHERH
fe. / — N OYIWr - FEER O A HEERE 22 & D Meta Computation WHE I N TW 5,

2.5.1 Alice O [EHatkaE

VDE—F/) —RIZKERT—RE2EDLZOIZ, T—RE2EMLUIZWGERD D, T
T, Alice 3 EMEZE Y RT—HFLTW5B, UL, BUZEHEDOAY v RZ2HE LD TIE
B, ERET— X DR, ERELZE £ R — RADIREZ [FRHZEB L 72\WEED H
57-8, DSIZFEMEE IEEMD T — X 2RI TS X512 TW5S, 1 DD DSHIZBLT
D3DDOREZERT-HEEHZ L TT—RIZLBEER-E, REIZSUZEATDS 25,

AWiH 487 L — A7 — 2 Christie D2} 7
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1. —ff7 Java DY I AA 7V 27 b
2. MessagePack for Java [?] TV V7 74 XMfbINnNAF VATV b
3. 2BEMULIZNAF VAT 2 b

Local DSM IZ put N 7GE 1. (1) D—f&7% Java 7 I A4 7Y 27 b & ULTEN
IN 5, Remote DSM IZ put N7z 5& 1, @ISKHT (2) D byteArray [ZE# I 7z N A
FVATY 7 MTE#I N/ DS AMEMT NS, Local/Remote DSM (Z DS % J£#fi L T
REFEL WIS (3) DEMERZ HW\W5,

T — X DEMEEIBET 5121k, put 5 DSM OHBTDHIIZ” compressed” & D F 5 721}
TEWV, 2324138 HE D DS L EMED DS 25 BROEBDHITH 5,

1 |ods.put(”remote”, "num”, 0);

AN 23 @HDDS 25 CS DA

7 b

1 |ods.put(” compressedremote”, "num”, 0);

DA~ 2.4: EfEL7-DS 2> CS OH

ZOEDIZa—FOLEHEMATHEMTE 5720, MOFBEHPE2EZTITT— X
AP ETE S, £72. DS 2D H TS asClass() NS CTHEI CRAM TONS 720,
I—ROEFEDRL, TUTIINT—XRDOERM%ZZ R DBEDLN,

2.5.2 TopologyManager

Alice Tl&, / — FADOEHEMY MR o Y —OREER % | Topology Manager & Topol-
ogy Node &5 Meta Computation 232t L CT\\W5, YR/ I<idbFuy—77 1)
#HE U, Topology Manager IZFtAAFEA7ZIFTh AR Y — %2 k52 &N TE 5,
FRBEY—7 74 DOT Language [?] £\ 95 FiETatik T N5, DOT Language &
TV TR AN EAVWTT —AMEE LTDI I 72 KRBT 220D T — X3k 5
BHD—DTHb, YV—AA—R25F3HED/ —RFTYV VI bRy —2fleED bR
OY—=774LVDHITH S,

digraph test{
node0 —> nodel[label="right”]
node0 —> node2[label="1eft”]
nodel —> node2[label="right” ]
nodel —> nodeO[label="1eft”]
node2 —> nodeO[label="right” |
node2 —> nodel[label="1eft"]

0 N O U W N

DK 25 vAROY—7 71 ILOH

A48 7 L — 7 — 2 Christie D%z} 8



BRERRZF R FBe AL X (B 1) H2@ HWTLV—L7T7—2 Alice DFFE

DOT Language 7 7 T )Viddot AX Y REZHWT I I 7OEE T 7 A Va2 EKT 5 &
MTE5B, TDEH, Gk U7z bR Y —=DRE L WRAE LT 5 Z D EETH 5,

Topology Manager & bR B Y —7 7 A )V & GiAAA SMERH L2707 (B
N, Topology Node) (2T 2RETZIA TV MDIP 7 FLARKR— &S, Btz
%5 (X23), £72. hFROY—7 714 )V T lavel & U THE L 72£4H71EX Remote DSM @
#HT & LT Topology Node IZJEX 5, ZFD7-8, Topology Node i Topology Manager
DIPT RVAZIZH > TOWINIEHDDEHR I ANE ) — FDOT—XZ2ZIFTWD, / — N
TOIEL Wiz HEHTE 5,

Topology 4_& l D)
Manager 1
N~ - :
R ring.dot
1 \ So
i BN
/| Topology .
/ Node R
| \
l\ \‘
\
N Topology
AN Node
4 /
Topology

Node

2.3: Topology Manager 23GliB IZHE\W b AT Y — Z KK

¥z, EBODT 7V r—2a v TESINT 5 — RO TFOWRE > TW5B & IXR
578\, D728 Topology Manager IZEJH b A0 Y —IZHEXHELTWS, hABY—0D
F%E % 32K L T Topology Manager #1375 EIF4UE, & & 13#H L\ Topology Node 232l
FBHT %72 TNZ, Topology Manager %* 5 Topology Node (Zxf L T#%#i 9 X & Topology
Node DIEHAY put S NEHLHEDNHRITHN S, % LT Topology Manager 23FED b AR
O Y — ST X N5, BIE Topology Manager TIZE|Z bRy —&X 4 7L LT
DARITHIH LT WS,

A48 7 L — 7 — 2 Christie D=} 9



3 Alice DA

Alice ZHEER LU TW S HTWL DDA S 22720 T o 2R 5121 Alice
Hikz et 3 2 BEDRH D bbb o7z,

3.1 HEEWNTHRWAPI

24 THRUESIZ, CSTHS DS % take/peck D A Y v N & BEHZIIFFHER N, —
&7 4 —)U R T Receiver % create L T, % D% Reveiver 12X U T setKey ’C‘ﬁ?%Ai’J’d‘é
key ZH5E LR ITNIXR S0, TNTIEFREDZ 205 L, 3— RZ2HAZERIZE D Key
IR UTRHBEEDLEZIT 2> TWVWADONEBKNIZS NS, X 51T, SetKey Ci%@ DS %
FHEADLETND CS PSP S BIFTHETLE S 3.1,

public class StartCodeSegment extends CodeSegment {
@OQverride
public void run() {
TestCodeSegment cs = new TestCodeSegment();
cs.input.setKey(”data”);
ods.put(”local”, "data”, 1);

0O N O Ut W N

}

}

U A b 3.1: setKey & AR & BE O H 974

public class TestCodeSegment extends CodeSegment {
private Receiver input = ids.create(CommandType. TAKE);

@Override
public void run(){
System.out.println(”data.=_" + input.aslnteger());

0 N O Ut W N

}

D& nEEHEEIND L, CSETZRTEDkey I UL THLEDLDEZIT>TW
LZD0DONEHRNTZD, setKey ZIFCH L TWSE I— RZIUBHHENH 5, At
WI—RNE7u I n57-0, CSHMERLEDETVWEDNZED CS % R
727 CHMETELLDIZAPI 2ETRETH 5,

W% 5387 L — 57 — 2 Christie D& 10



BER KR TR B AL > (B ) 3% Alice DB

3.2 HEji7:setKey

setKey I3CSDIAVA NIV RTIRETAZEHE N, 2D E, FEET 5 key 1X51%K
REMSEZZITED, ¥y b TBHZENTES, LEL, TOMHEWETIE, put 75
IR Y, HMTSkey 2O ETI—REZFELRITNER SRV, BIED Alice Tl
setKey WRERIZAH Z B 0372012, HEIZELRITNL T BT T LADEFEEVPR TRV, %
D7, B setKey I TERWVWE S ICHIBLZIES> BEWEEZ B,

3.3 HUAHEHITE v

inputDS % 3213 HU% Receiver &7 — X % Object B TR > THE D, ZDTF—X% CSH
THEOIFEELWRIZF Y A NTEMBERH S, LA L, inputDS THET 5 DIk key D
ATHD, ZOT—ROEE TIPSR, TD7z, DSORZHI S 12X put LTV
LD ETCUMBRBEDNH D, WoTHflipINTWAHAEEMSEH D72, RHNIZZED DS
Zput LCWBHNDZRDOT2DIERHETH S, - T, FHLEDLET VD key IZED
EORMMDT = ZPHIE L TWEDNRE2ZDCS ZRZZTTHNELDIZTERELE
A5,

3.4 key# & B DI —E

2.4 @O CodeSegment DHIETH 518D . key #4 & £ D key THRHGHLE 7 DS 25217 HL
% Receiver L3 BB B eDH 5, HL 7T IIHE L IZ@m4 L TLE ZIXH 4 IEIL
L2, b EDbYE S key £ & input DS DE S —E% il T E 72\,

3.5 DataSegment D B4

2.5.1 TR UL DT, Alice IZ/E#ED Meta Computation % JF224& U 72F%. DS WIZ#E %K
O ZFERHZFF-E 5 X512 U7,

LU INTIE, DSHESEDEREZR>TWAD0n, EOREBIZHZD2BLND D
5\, 7z, DS 2 byteArray B2 Z T - 723854, T—X TH 5 Object Tl & UL THEI N
725 D7D I», MessagePack X LM TE# I N DR D0 % HH]d 5 LEZ ANRITN
WX orotz, SBDSIZEDERBIEAZFARIZRZE2 Z 222X, 51220
R OMILARZ B = 1275,

Alice BARDIETR - 7Ny 7% LT T 572015, DSHEDHMER > TWEDh%
OLHTHM®S LDl zWn,

A F D87 U — U — 2 Christie © &t 11



BER KR TR B AL > (B ) H3E  Alice DRIEAK

3.6 LocalDataSegmentManager % &R C 7\

Alice TIZ 12D/ —Riz2& 1 DUD LocalDSM 2326 EIFSNRNED 12725 T W
by TDOIZLATD & S RERIFAEL 72,

3.6.1 120/ —RFRTHEHEEDSMELDOT A NPITIHRW

MR ETIEAT — X X—Z Jungle || ZBFE L TE D, ZOHHGHEFET 1T Alice
PHWSNTWS, Jungle DL SR T 7V r—>a vORFTIE, 1203v> vk
THEBORL ) — RE2 I TTTA M RITWEWGERH 572, ULHL, Alice TIEF—DOD
77— a YAIZ LocalDSM lF—2 i F > T2z, T A MISELR ) — N
DEFT TV =y arvERTEL BRI R s mnwe WS Bl -7z, TD7
SDYTNVATZY T N Ta s I IRENPRITIUER S R VDIIAENEETIE RN,
FORBRIZT AR TESL LS, A—7027 5 LANT LocalDSM 2 #EHBLH EIF 5N
EITITREEEEZT-,

3.6.2 TopologyManager D L5k A3 #E

Alice TIZ & Y HHE D E\WVIEE 2175 72812, TopologyManager 123D 2> DHERE % 1B
Mgz eEATW,

ZD—DIPNAT X DKEETH 5, NATBAIZAWMT TV 75— a VHERIZEIT 5%
D1 D2TEHEHN, 7RI ITITE > TEDFIEIIAES TiEe\, Topology Manager
WNAT 288272/ — NEEEEEEZ DA Z21I2& 0, xv M7 =22 K28 TI2EE
PITRBEDITLTZW,

3.1 1% TopologyManager % FHWWT NAT (2 2§ 572D DKETH 5,
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B AR BN (1) §53 % Alice ORIRELL

Grobal
TopologyManager : Tree
133.13.1.2

\‘\ 3 : where to

Private AN \\ connect Private
TopplogyManager : Tree AN . TopologyManager : Tree
10.0.0.2 \\ \\ 10.1.0.3

AY
X _ 1:whereto : NN t:iwhereto A7
~<3~_connect : 4:connects N connect %"

S . 1toA0 L.
2:connectto A it |~ 3:connectto
A1,A2 B1,B2

Private Network A Private Network B

3.1: D TopologyManager iZ & 5 NAT i#k X DFEH

Frz, A RaY—TYH EIF727 7V = a VELERERT ABRESEML 2w e
& 2 C\\W7z, TreeTopology @ VNC 7 71 & StarTopology D F ¥ v N7 7V & HH#E L 7=
WEWSBEEREFEN/Z72OTH D, HINREY—DT7 7V r—> a VR ATREIZ 2
X, VNCHHDAF Y 7> ay b% Chat EIZ#E720, VNC _EIZ Chat DA% I A
YhEUTHT & W ZHEEVNR S 12725 (X 3.2),

TopologyManager &%y b7 —2 ¢, MARBY =T LIFHETZ72H, WTNOK
AEH EED TopologyManager #1375 LIS, #HEEXE 5 Z & TEEAGEL 25,

4 FE TOD Alice TlZ, 1 2D/ — RIZX L T Topology Manager (% 1 D&k SN T W7z,
Topology Manager £ 4/ — FOX DD 2§ 25D, / — F T & IZFETE 15 Topology
Node ¥\ Meta Computation T&H 5, Topology Manager (Z#2#5¢ X 3172 node DIFHH
(nodeName & IP 7 R L A® HashMap) % ”nodeTable” £\ 5 Key (ZXtnd % DS & UTHE
FLTWwad, L T Topology Node i Topology Manager %> 5 # D 24T 5 #1172 nodeName
%" hostname” £\ 9 Key 27T 5, DX 0., ##id % Topology Manager 238 2 111E
TopoloyNode {Z#] D 24T 5415 nodeName HIEZ 5728, 5 F TD K S 2" hostname” &
WIS 12D Key ZITIEHIGTERY, 120D/ — RIZEE®D TopologyManager % X ity
X 3121%, TopologyNode 234D nodeName & F DN E A3 5, TopologyNode H3 4
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~< 1 : where to

TopologyManager : Tree TopologyManager : Star

~

~._>~._  connect

~
~ ~

:connectto ~>~.7>

AliceVNC AliceChat

3.2 MM AR —DT7 VI — a v Ok

#1D TopologyManager (ZX S TE 2 & 52 LR IT XA S0,

W E 7 L — 27 — 2 Christie D% &t
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% Z T, Meta Computation & U T, % D Local DSM & 13)iliZ Topology Manager Z
& @D Meta Local DSM % 3.6 B3 HiEREZ 605 (K 3.3),

"nameTable" ( "nameTable" h
nameName IP nameName IP
node0 | 133.13.10.5 node0 | 192.168.1.2
nodel | 192.168.1.2 nodel | 192.168.1.3
v node2 | 192.168.1.4
- 4
N/
Topology Topology
Manager 2 Manager 1

manager1

A

"hosthame" "hostname" "hostname"
node0 node1 node0

DSM1 DSM1 DSM2

3.3: LD TopologyManager (XD LocalDSM A3 ity

ZNZE 1D Topology Manager {ZX &9 % LocalDSM ZfED | £ NZ UK S U 72 node-
Name % #4135 Z & T, DSM 2] b # X 5 721F T TopologyNode DRk IFZ 2 3124
D Topology Manager IZXfJETE 5 & WD KEITH B,

U2 U, BIFED Alice ® 2 — R TIX DSM %z &M 3 5 class 7' static class TH - 727280,
BED Local DSM 2D Z L3 TE Do 77, static ZELDBRI S5 & L72& Z A, Alice
DK D A= REBIETEIHEDRDH DI ERbhroTz, Lo T, HEFTDOEIZIX static
class DR WVWERZIT\W, DSMUIDBAIZ LB HAZFEB L2,
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—L _a

¥4 S 71— L7 — 2 Christie D
221
X [

3ETD Alice DRIEEZE T A, il 7V —LT— O %2FEDEIREELEEZTZ, K
BT, B Eo 2 EN 7 U — A7 — 2 Christie D&%t Z i3 5,

4.1 Christie XAt

BEARNTIE Alice ERIL, ZAZ & T — X EMP WA HE U THRAFBIGRZ Gl U,
AT 7B S W FIFEITT B NnWD T ud s I VI FEEAVS,

Christie 1% Alice £ [d] U < Java THEPNTWD, LD USRI YR EI BT 5
GearsOS IZHUD A7\ 28, GearsOS Z##K9 % S5 TH % Continuation based C(ChC)
ZH A RE ARG 2 HEE T

GearsOS Ti& CodeSegment/DataSegment & RO & U T CodeGear/DataGear &
WO EHE W T WS 728, Christie TH Z 23U CodeGear/DataGear(EAF, CG/DG)
EIERZ & T 5,

DG X Alice & [A#kiZ DataGearManager (AN DGM) HVEH$ %5, DGM iZ Local &
Remote 7233 D, ©T®D DGM 1% CodeGearManager (AR CGM) TEHLX N5, GearsOS
Tl Context EWHRTD CG/DG & —FEEHT 2 702 AN H D, Alice ® CGM £ Z
® Context (ZHH4 9 5,

CG Z ik 3 B B3 Alice [A# CodeGear.class Ziff& %, CodeGear 1Z void run(CodeGearManage
cgm) ZHKfDclass TH O, FHTZ I <ldrun AV v RN Z GRS 5, >~ 7 v M T
E U7z key I U7z DG R THi- 72 & &, run IZEPNZ UM AT TIN5, Christie
D APLIZIE run DRI TR ITH -7 CGM 2#&H U T 72 A3 %, GearsOS Tl CG f#]
T Context 23213 ET Z L IZL>TCGIEDGIZT 72 A T 5728, Christie TH Z D3l
WTEE R L 7,
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4.2 APIDO%E

4.2.1 TAKE/PEEK

InputAPI 12 1% Alice & [d] U < Take & Peek % FHE U 7z, Christie Tid Input DG D&
FELZ1E Annotation Z{# 5, Annotation 1%, Java D7 T AR XYV v K, /Xy 7 —II1Txf
UTHInEHRZElR TE AETH 5, KIHICQEDITH I L TRARTE, AV T FHILD
Annotation ZE€# 95 & HTE 5,

Alice Tld Input D32 T TH 5 Receiver Z{FE D D5 key 2 v b LTz, Christie
TlX Input D72HD DG Z1ED . Z D _EiZ Annotation TKey Zf8ET 5 (4.1),

1 | @Take(” count”)
2 | public DataGear<Integer> count = new DataGear<>();

) A b 4.1: Take OH

Annotation THEE U7z InputDG X, CG Z A4k U 72X CodeGear.class N TR B &
O TTHONSE, ZiZiX Java D reflectionAPI Z F]H L T\ 5, Annotation D5
L RUNTIME TIETE R\, BN key DIREEFIS Z N TE 5,

41 D24THIZH D EH1Z, InputDG 2 EE T ABITIIBTRHOIRENBE L 725,
DataGear |5k % 2B D 7 — X 2 S 7212 Java DR TZITEA L S51ZLTED,
WIZHRE LB TT — R ORI ZRETES, TDXSIZ5RT 5 Z & T, Christie Tl
DR ZMWS2LTHECCERABZIFITA Ty NENBT—XDMRD G5 & 5 IZAF
Vezm Iz, £/, HISLUTCEZDCBEELESI M TH > 5AIE T I —L b7
b, MOBEEZRELLRVSEEEOESWIT TSI I VI RaREL ko 7z,

72, Alice Tld key & ZHH DA —ED 6 W HMEAMEL 72> TW7z, LU Christie
Tlikey EEBAN—HLBNWE LT — L5720, HREHEARTWI— R2FEIT 5 &
N> TWVWD, ZOHMIZBEHLUTIE, JavaD AR T T IV 7 API T 5 javassist []
% FH\ T Annotation 22 & 23D HENA K H AT D3, javassist TIFEBERDRTIZAMD &
DI T ABERL TZR SN E WS HIRAH 5 72728, Christie TIXEBTE h o7,

VE— b/ — FIZH U T Take/Peek 3 5 FfiE. RemoteTake/RemotePeek D Annotation
ZHAWVWS (4.2), ZD=OFFH GO M Local 2* Remote 7* & Annotation DEWA 5 O
CHTO»"E XS IThoT,

1 |@RemoteTake(dgmName = "remote”, key = ”count”)
2 | public DataGear<Integer> count = new DataGear<>();

) A~ 4.2: RemoteTake D4

mB. EHMEZ BE T 2 BRIE Alice [lBk DGM % DHIIZ compressed % 21F %, Local * 5
D TAKE Ti& DGM # DFEE AL WA, £ 41F Local TOJEMIITEAE L TWan/
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OTH5D, LML, Local TOEMZ L X5 & B ZIEX RemoteTake 2 W CEEEAIZT 5
ZEIIHRETH B (4.3),

1 |@RemoteTake(dsmName = ”compressedlocal”, key = ”count”)
2 | public DataGear<Integer> count = new DataGear<>();

1) A~ 4.3: Local ~DFEHMaDFaE DH

4.2.2 PUT/FLIP

Output AP IZ1& put/flip Z FHHE LU 7z, put/flip DAY v KIZDGM IZHEI N TW5,
CodeGear.class IZIZDGM ZHUfF T 5 AV Y RAH O, ThzHWTEZIAAZ\WDGM
ZIEL CEE put §5, £D7® Local/Remote DY] D FHZ X DGM DY EHZIT X -
Ti195, Y —AI— K44, 451F Local & Remote IZ put 3 25 DOHITH 5,

1 | getLocal DGM().put(” count”, 1);

1) 2 4.4: Local ~~ put 3 5 4

1 | getDGM("remote”).put(”count”, 1);

) A N 4.5: Remote ~ put 3 54

flip ® [FIFRIC DGM IZ1E#E DG %2 £ (4.6),

1 | public class Flip extends CodeGear {

2

3 @RemoteTake(dgmName = "remotel”, key = "name”)

4 public DataGear<String> name = new DataGear<>();
5

6 @Override

7 protected void run(CodeGearManager cgm) {

8 getDGM("remote2”).put("name”, name);

9

10|}

1) Z b 4.6: Remote <~ flip 35 #l

Christie TIX DGMIZX} U CE#E put 35728, Alice ® ODS IZH 72 58431372\, ODS
ZRHY 5 LD EEDCGM IZEZAD &L SRR DIES VEBNTH D L EX /DT
H5,

4.2.3 getData()

Alice @ asClass (2249 2 DA getData TH 5B, V —AT— N 4.7 1% getData %\ T
InputDG 26 7 — X 2 UGS 56 Th 5,
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public class GetData extends CodeGear{

@Take(”name”)
public DataGear<String> name = new DataGear<>();

@Override

protected void run(CodeGearManager cgm) {
System.out.println(” this.name_is_:.” 4+ name.getData());

¥

© 00 N O Ut e W N

—_
[en]

}

) AN 4.7 getData D

Alice L&D i, 707 I M ERELRS TRWETH S, 421 TRUZEDIZ,
InputDG Z &K T 2BCIE 2 f8E 9 5, ZORITINHECTHRES N, VE—F/—F&
BETIBREMEZNS, ZDLDilgetDatad 3725 TTRITIYHREELRSEHIEL
WHICHERTE 5720, 7nsI~DazRks UEHEEZMEET 52 2R TE S,

4.3 CodeGear OEtik i

public class StartTest extends StartCodeGear{

public StartTest(CodeGearManager cgm) {
super(cgm);

public static void main(String args|]){
StartTest start = new StartTest(createCGM(10000));
}

@Override
protected void run(CodeGearManager cgm) {

cgm.setup(new TestCodeGear());
getLocal DGM().put(”data”, 1);

0 N O Ul W NN

e e el
UL W N = O O

—_
(=}
——

) 2k 4.8: StartCodeGear D4

public class TestCodeGear extends CodeGear {

@Take(”hoge”)
public DataGear<Integer> hoge = new DataGear<>();

public void run(CodeGearManager cgm){
System.out.println(hoge.getData());

}

© 00 N O U W N

}
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) A B 4.9: CodeGear DH

4.4 DataGearManager D5 EIF

4.5 DataGear OHLE

Alice TIET— 2 DL EN 2 EHT 572012 DS WIZEBO T —XER2HERL TV
72 LU Christie TIET — 2 AT & 12D class IZ72 17 TW5, DataGear Z k& U 72
MessagePackDataGear &, €3 % BIZHk# U 7z CompressedDataGear = AR U7z, £ D
TeHF 0 TAZEI FTADT 2R REF LR S L WT — XA 2RO IZ > T
Wb, 77 A% A7 TEEDHEAREZHRFEL TVWELLNRE LD ho727280, T3y
TR T o7z,
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5.1 Akka
5.2 Corba
5.3 Erlang

5.4 Hazelcast
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CERE= A i

ARIEDFEAT, ETARXDIERIZH =0, TEICITEHE D S TRIGIRY 22 2 HFgE &
BEaBHHO0 F UM ERHERRICESEH L0 £7,

Z U T, B~ OEERMEE & HMNEE 2 8O 72 S AL I A E ST
BOER, AWML 2ZEITTHI2H7- D BHF IS E TV 2 W BITHSED Alice, Federated
Linda, Jungle, TreeVNC D&t - RO > 722 TOH 2 IZE#H - L 5,

Tz, RIV—L T =0 DXRIOHKE L5727 ) AT 4 —AMEDEADHE, =
YW 2 AT 4 —ICHEEFEL T,

BBz, Hx DiEEEE2 X2 T EI o REB S A, BRTFRO G4, LT
RIFIZ DX D BN L £ 9,
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