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2.1 CodeSegment & DataSegment

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

CSIXEATIZMER DS KR THI D L FEfFEIND, CSEFETTE72OICBERATIIN
2 DSDI L% InputDS, CS AEEAFT - 7=BICH I NS DS DI &% Output DS &
3%,

T — X DHAFEFRIZ 720 CS IR E T A RETH 5 (K 2.1 ), CS DEIFITHB VT DS
MDD CSMOEE 23T 5 Z LR\, TD72& Alice TIET — X Miltd 5 E T X
EHENRE N BB T IR,

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

Alice 1% Java TEEINTHB D, DS & Java Object IZHH% 3 5, CS I& Runnable 72
Object(void run() % £fD Object) IZHM T 5, THZ T A CS Zitd § 5B%%. Code-
Segment 7 7 A % kK9 5,

DS 1 FHUER X FF) 75 E D IR T — X DEE D ZHE L. Alice PNHIZE DT — X
R=ZZL>TEHINT WS, ZDT—XRX—R% Alice TlX DS Manager & FE.3,

CS 1% D DS Manager # > T\ 5, DSIZIEXZ7% 5 String BLD key WFEL. £
NZND Manager IZ key ZfEE€ L TDSIZT7 72 A9 5, —DD key IZX U THEHED DS
% put 35 & FIFO IZMEE I 5, 70D T Data Segment Manager |JifH D7 — X X—
ALIFHERLD,

A48 7 L — 17 — 2 Christie D%z} 3
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2.2 DataSegmentManager

DS Manager (BA'F DSM) 21 Local DSM & Remote DSM 23F4E£3 5, Local DSM &
%) —REEDT—XN—ZATdH 5,

Remote DSM (&l — F @ Local DSM (ZXf)n 9 % proxy TH D, ##iL TW5H/ — K
DEZIFET S (K 2.2), fi/ — ND Local DSM IZ&# EIA A7z W41 Remote DSM
XU TEZADITR W,

NodeA

Remote
DSM
“nodeC”

NodeB NodeC NodeD

2.2: Remote DSM (ZAt1d> / — K ® Local DSM @ proxy

Remote DSM #1375 LI 5121, DataSegment 27 7 A&t 3 5 connect XV v K%
AW, EHLZW/, —KDip 7 KL A& port FH. £ U TIERED Manager % % 8¢
TBHILTULHITONS, ZDkIE Manager % % $57€ U T Data Segment API % i\
TDSDOXOED 217572, 702 F <k Manager 4 & X2 Zifh 3 41X Local ~ND#AES
Remote ~NDH#EAIES [F] UKRIZIKZ 5,
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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=} 5
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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} 6
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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.

e Receiver create(CommandType type)

ATEHDPS 6fTHIFA VAN 22 THE, AVANTZRIEZAT Y 27 MEMO 71
TIIVIEEBTHEZRA TV VEERT HBIZFOE I N THEDOAIEZ1TS
B TH 5,

TestCodeSegment D 3 > A b T 7 X BIEIX N7 BRI 1X,

1. CS KD 7 4 —)LV RZH Receiver input IZ ids.create (CommandType.TAKE) A3
i, input BHIELZ N5,

2. 517HIZ#H % TestCodeSegment D I > A b T 7 XD TAKE R EfFEI N5,

517 HIE, 247 H D create THE 5 1172 Receiver 233 % setKey A YV v K& H\WT Local
DSM 225 DS ZHifg L T\ 5,

e void setKey(String managerKey, String key)

setKey XY v N peek/take DFEIT%2ITD, £D DSM D ED key IZXF U T peek F 7z 1%
take IV Y RZETIELINEBETE S, IVY FOMREPLV AR AL UTHER
B CSIEFETINS,
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EIrENbrun AV Yy RONEIZ
1. 10f7H THUE 172 DS % Integer BLUZZH U T count IZRAT 5,
2. 124TH Ccount 21 Y27 U AV b9 5,

3. I6fTHTIRIZEfFEI NS CSHESND, (ZDRFTIRD CS IE Input DS DFFH
IREEIZ A D)

4. 1747H T count % Local DSM IZ put 9%, Input DS D3 WAF B IRED IR X 7z
72, IRD CS WFETFI N5,

5 13FTEHPRRTEMETH O, count DEN 10122 NEKT T 5,

x> TW\W5,
L. THWSNT W5 aslnteger() (% asClass AV v FO—FTH D, asClass & take/peek
THUF L 72 DS % Object M SERDOMTHR T 570D APITH %,

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

CSHTDSDT—&XZHSIZI1E, ELWRIZEIR L 22H35 Z D asClass AV v K&
AT S0,

A48 7 L — 7 — 2 Christie D=} 8
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2.5 Alice ® Meta Computation

Alice TlZ, MM % Computation & Meta Computation IZF§fE b L. 23 7 7 fhhk & B
Iz 73S 5, Alice @ Computation &, key (2 & 0 DS 2§56 &b, DS 3>
72 CS ZMiFNZETT ML Z 5D, TN LT, Alice ® Meta Computation
IZ. Remote / — R & Difg MR B Y — DX, @ET2T —XEADLEHE S 2 5,

Alice DEEREZBINT A2 WS Z 2k 7' v 7 J < flIH 5 Meta Computation % & fjl1 3
HLEVHIZ 55, Alice Tl Meta Computation & U T 43 BiERBE DHEEEE DB BE % £
35720, a2 I <IECS 2Rt I AR MR T Y — RO, B & W D R
ZYOREUZNIIZT 26T\, 70277 I ZHEMOMWMEE 1T EhR U, Yk
fRAH Z 5 72356 DML % Meta Computation & U THET 57213 TL W,

ZDE51270T7 7595 T, @HAHEBINUIEE TEET S Z 2 TE L5720,
HRRDEH 2 MA T2 Y TN T 0T 5 L eild TE 5, HROEEZIMZ TS T A
DILRATED L WNWS T &, I— F2HIEU WO LB ELFOEMEZRTLS WD
ZeThb,

BITE Alice 121%, T — X DJEMEIEHE, DR T Y —ORERK - EHHBEEE. / — N OAEAFHETIBE
fe. / — ROYIW - IR O LIS HLEEEE 72 & D Meta Computation BAHE I T W5,

A48 7 L — 7 — 2 Christie D%z} 9
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2.5.1 Alice O FHatkaE

DE—F/ —RIZRERT—XEEDLZDIZ, T—XE2EMLI-WGERH S, T2
T, Alice ¥ EMEEZ T R—PLTWVWD, ULAL, BUIZJEMDA Y v REHAELZHIT Tl
B\, JEMET — X DR e, TEMEL7ZE R — NADIEEZFRIRHZEBE U 7-\WEED H
% 7=, Meta Computation %19 Z & T DS IZJERHE & FEEMD T — X 2 [FEFFIZFF T3 &
2L TWVW3 (X2.3),

Code
Segment
DS () DataSegmentManager ()
N~ Segment
~, | os [
/
L—1
_ | [Ef8 JEEHE
Code X key1 DS DS | || | X
Segment DS %1, 4
C C
S S
key2 —
g | ey. DS DS ~_|

Code DS DS ~a Code
Segment Segment

X 2.3: DS D3 EAME & FEERE D 5 % KD

(
(

1 DODODSHIZBLTFD 3 DORB2R-E5Z L TTFr—RIZLENE2F-E. KREIZL
L/fu.ﬂ:/_k;wc DS %?&90

1.~ Java DY T AZX 7TV 22 K
2. MessagePack for Java [| TV 7 4 XMfbI NN F VATV b

3. 2&[EMLIZNAF VAT b

Local DSM (Z put EN7=5E 1, (1) D—kKN7L Java 7 T AX TV 227 b & UTEN
I35, Remote DSM IZ put é N7GEE, BERIZ (2) D byteArray IZEH LI N7z N A
FVATY 7 MTEHI N DS BEIME S, Local/Remote DSM (Z DS % JTAfi L T
RIEL7ZWEGEIE (3) DIEMERAZ HW 5

W% 5387 L — 7 — 2 Christie D& 10
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T—XDEMEIEET 5121, put 5 DSM O HETDHTIZ” compressed” & D1 5 721}
T&W, 23,24 1358% D DS LJEMED DS 2% 5 BROFEOHITH 5,

7 7

1 |ods.put(”’remote”, "num”, 0);

DA 2.3 BHEDDS ZH S CS DH

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

DA 2.4: [E#EL 7= DS 2> CS OH

ZDEIIZa—FOEHEEZMATHEMTE 5720, MOFHREHEFE2EZTITT— X
AP ETE S, £72. DS 2RO HTERE asClass() WES CHEI CTREAN THONS 720,
I—ROEFEDRL, TuTIINT—XDOEMZEZ R DBEDIL,

2.5.2 TopologyManager

Alice Tl&, / — NADOEHEHYY MR o Y — OREEH % | Topology Manager & Topol-
ogy Node &5 Meta Computation 232t L CT\\W5, YR I<ikbRuy—77 1)
#HE U, Topology Manager IZitAAFE AT Th AR Y — 252 &N TE 5,
FRBEY—7 74X DOT Language [| £\ 5 SFE Tt T b, DOT Language & &,
TUV—VTFAPEAVWTT -G LTDT I 72 RHT 272007 — Xilik 538
D—DThHb, V—AIA—R25F3HBD/— TV V7 bRy —2fLE &0 MKRo
V=774 NDOHTH B,

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

0O N O U W N

VAN 25 FARBY—T7 7 A ILOH

DOT Language 7 7 T )Vid dot AX Y REZHWT I I 7DOEE T 7 A VEEKT 5 &
MTEDB, TDEH, Gk U7z bR Y —=DRE L WRAEET 5 Z &3 HETH 5,

Topology Manager (& N RB Y —7 7 1 V&2 GiAAA, SMEXRHLZF7147 > b (B
F. Topology Node) I[ZHfid 5 REIVIF7A4T7 > MDIP T RUARKR— M&ES, #Hid
2165 (X24),
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Topology <_}ad_ l D)
Manager »
~ )
DN TN ring.dot

] \ So
A N
/| Topology \\
/ Node N
I \
\

N Topology
N Node
4 /

Topology

Node

2.4: Topology Manager 23 GEiB IZHEWV b AR 1T Y — % HERK

FARBY =7 74 )L T lavel & UTHE L 724Hi1E Remote DSM O£4Hi & LU T Topology
Node IZJEX N B, TD7-8, Topology Node i& Topology Manager ® IP 7 F L A X X
o TOWNIXHZOHERTARE ) — ROT— X2 %MD, / — FETOEL Wiz E
HTtEs,

Elo, EBEODET TV r—2a TR BN S/ — NOBBFORE > TS LIZR
572\, D728 Topology Manager IZE b Ao Y —IZ&HX 6L TW5S, hARBY—0D
FEHSE % 32K L T Topology Manager #1725 EIFNUE, & & 13# L\ Topology Node 33l
FBHT %72 TNZ, Topology Manager * 5 Topology Node (23 U T#5#i 9 X & Topology
Node DIEH A put S NEEGLLEEDINEIRITH 5, Z LT Topology Manager 73D bR
O Y —EWMAFEH X N5, BIE Topology Manager TIXEIAR v Y —& A 7L LT
DARIZHIGL TWD,

Wi%53 87 L — 57 — 2 Christie D& 12



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,
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B AR BN (1) §53 % Alice ORIRELL

3.2 setKey IdEmBIZIEIE R T IUER 5700

setKey XYy R&2 I VAT 7 XTIEREE, setKey AV v K& BT HZICEIX R ITH
(=AY AN

CS ITZWNH CHRATITHER DS Z2MA T\W5, DS OHRFIZHKIIT 5 & ZOMED, T2V
AV BEN, 01275 LB DS R THI> 72 Z & & Yl & 4 Thread pool NES NS,

setKey AT % Zlik U 72356, £ DOUBLATHONIRWATREMEDY S D Thread pool ~
& 1% 5 1 NullPointerException % 7| E 2 Z 97,

1 | public class ShowData extends CodeSegment{

2 private Receiver]| info;

3

4 public ShowData(int cnt) {

5 info = new Receiver[cnt];

6 for (int i= 0;i < cnt; i++) {

7 infoli] = ids.create(CommandType. TAKE);
8 infoli].setKey(SetInfo.arrayl[i] );

9

10 }

11

12 @Override

13 public void run() {

14 int size = 0;

15 for (Receiver anlnfo : info) {

16 DataList dlist = anInfo.asClass(DataList.class);
17 dlist.showData();

18 }

19 }

20 | }

) Z b 3.2: NullPointerException (27 5 "] HEMED H 5

YV —Ad— R 3.2, for X T setKey & ids.create % cnt O [EIFFEO, EiKJiZ DS OHUE
BarRdDES>L L TWB, LU, setKey BE#IZIHENZEIZ, DS OEFIZEKIIT %
CEATHREC I I NT LU £S5, run DHITinfo DESDEZ L ITHHZFRRIF LS &
LT3, 2[EHD asClass T NullPointException % 5 #2 Z 97,

W% 5387 L — 7 — 2 Christie D& 14
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SEOEE, AVANI I RNEY —AT— R 33D &SR T 2 HENDH D,

public ShowData(int cnt) {
info = new Receiver[cnt];
for (int i= 0;i < cnt; i++) {
infoli] = ids.create(CommandType. TAKE);

for (int i= 0;i < cnt; i++) {
infoli].setKey(SetInfo.array/[i] );

O © 0N O Ut e W N

[y

1) Z b 3.3: NullPointerException IZ 7% & 72 \ ok

CDEIEHRDNEFRZEZ NS T TSI V7 URITNEG S IWEETlE, NT
RIS UEGHHMEZERS Z L IZ8A 5, LD HRIZEA S APIEEHITAHARE L
B 2D,

3.3 #HHZ setKey

setKey IXCSDIVANT I RTIBETSHZ DL\, ZDE &, FEET 5 key 1X5[28K
&Zﬁ‘biﬁﬂ’]k JHELD, ¥y b TBHZEeNTES, LAL, ZTDOMHWATIL, put 95
IR E, HMTSkey 2RO ETI—REZEFLRITNIER SRV, BIED Alice Tl
setKeyﬁ‘??ﬁm X 207212, BEICENPRINIETT T T LOEEEIRTRY, £
D7-, B2 setKey if%&b‘i?kfﬁﬂﬁﬁbt E5ONRRVWEEZ B,

3.4 HUAHEHITE 220

inputDS % 3} HU % Receiver &7 — & % Object TR o THEH, ZDT—X% CSH
THESIEFEELWRIZF Y A NTE2HERH S, LA L, inputDS THET 5 DIk key D
ATHY, ZOT—RXOBE TIPSR, ZTDH, DSOBEZH 212X put LTW
DD ETUDMEN DS, WoTH flip TNTWSHRENE H D72, BHIZED DS
Zput LTWBED 2R OT5DIERETH S, (E-T, MHEEHLETWVS key IZED
EOBBDT = ZDBHIE LT WBDNEZEDCS Z AT THANEEIICTERE LS
A B

A F D87 U — U — 2 Christie © & 15
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3.5 key#&ZBBHDA—I

2.4 D CodeSegment DHIFETH 5iH Y . key 4 & £ D key THH G872 DS % 31T HL
% Receiver 3 ER 252 D5, L 70T IDW Y Ima L TUF 2 KB4 EIL
2L 72D, [fbHEDLE S key £ & input DS DA —F& il S E 720,

3.6 DataSegment D HF M

2.5.1 TR UL ST, Alice IZJEME D Meta Computation % 53& U 72E, DS WIZHE K
O ZFRHZFE -85 L5 1T L7z,

LBALINTIE. DSBS EDEAREZR >TWED0n, EOREBIZHZDWBHHD D
5\, F7z. DS 2 byteArray Bl & Z A - 72356, T—X TH B Object BlE L THEI N
726 D7D 7P, MessagePack X LM TEI I N2 DR D0 % HH] T 5 0ULH %2 AN ITH
RS rol, SR DSICEVEMLIERNEARICRZE5 Z 2 i2anid, 512D
B DI X B 2 ¥ 177 %

Alice BAKDILIR - TNy 72 LT T57720i12H, DSHEDHER>TWEDN%
OEHTHO®S LSIZLZW,

3.7 LocalDataSegmentManager % & 5F T

Alice Tl 12D/ —RIzD& 1 DUD LocalDSM Z &5 EIF S NRWNED 12725 T W
5y TD=DIZLATID &S MENFAE L 7z,

3.71 120/ —RTHEHEEDSMELDOT A N7 AW

LWIHRETIEAET —ZX—Z Jungle [| ZBHFEL TH . Z DA EGEE I Alice
PHVWSNTWS, Jungle DL ST 7V r—ra VORFTIER, 120vY vk
THEBORM ) — RELTTT AN RITWEWEGEERH 572, ULHL, Alice TIE—DoD
77— a3 YA LocalDSM lF—2 e F > T2z, T A MISELR ) — N
DEFT TV 5= arvERTYL EFRITNERS W WS FERD 72, TDT
SDYTNVATY) SN Ta s T IRENPRITNIERS R VDIIARBEWNRIEETII RN,
FORBRIZT AN TESL LD, A—7027 5 LANT LocalDSM 2 EH LS EIF 55
EDITTREEEEZT,

Wi %5387 L — 57 — 2 Christie D& 16
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¥ 3#E  Alice OMER

3.7.2 TopologyManager D L5k 73 K

Alice T2 X D HHEDE W E
M52 EZTNW,

5%17 5 7212, TopologyManager 123D D DHEHE % 18

ZD—DONNAT X DBRETH S, NATBZIIDWT 7V 75— a UHEEEIZB I 58
BD1DOTEHEMN, THTIRIZE > TEDFEEIIAS TIE% V., Topology Manager
WNAT 2l 2 7=/ — REEEKEZ OITAZLI12LD., 2y N — 22 KI8T I08EE

PTADEDITUR,

3.1 IX TopologyManager # W TC NAT X %2 9 572D DEEITH 5,

Private
TopplogyManager : Tree

10.0.0.2

~¥X_ 1:whereto
“~I~_connect
~N N

NN

2 : connect to TR~
A1,A2

Private Network A

Grobal
TopologyManager : Tree
133.13.1.2

\\ 3 : where to
\
A connect

AN
NN

\
\\ \\ 1
4 :connect~
to AO

Private
TopologyManager : Tree
10.1.0.3

:whereto #,-~
connect ,-7,-~

3 : connect to

Private Network B

3.1: D TopologyManager (2 & 5 NAT # X DFEB

W E 7 L — 2T — 2 Christie D% &t
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¥, b RaY—Txb EIFT7 ) r—ya vEL R ERT AR EIML v e
# 2Tz, TreeTopology @ VNC 7 71 & StarTopology ®F ¥ v N7 7'V & HHE L 7=
WEWSHEENEFN72DTH D, JlhRay—07 ) r—a BRIz RN
I£. VNCEHEDAF Y 7 3y k% Chat EIC#E72 D, VNC _EIT Chat DA% E 3 A
YREUTHIT & Vo IRV EZIT 05 (K 3.2),

TopologyManager : Tree TopologyManager : Star

-~ 1 : where to

192.168.1.3 - 192.168.1.4

S~ S~ connect

~ ~
~ ~

2 :connectto ~~~.7 >~

AliceVNC AliceChat

X 3.2: I AR —D7 TV r—3a vk

TopologyManager &% » N7 —2Z¢ MARBY =T LIZFHET 2720, WTNOHK
BEH HED TopologyManager #1375 LIS, HEEXE 5 Z & THEEAGEL 25,

4 FE TOD Alice TlZ, 12D/ — RIZX L T Topology Manager (% 1 D&k SN T W7z,
Topology Manager £ 4/ — FOX DELD 2§ 25D, / — F T & IZ547E 1% Topology
Node &\ Meta Computation T#H %, Topology Manager (&% X #1172 node D IER
(nodeName & IP 7 R L A® HashMap) % "nodeTable” £\ 5 Key (Z&tnd % DS & UTHE

W% 5387 L — 7 — 2 Christie D& 18
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FLTWa, L T Topology Node i Topology Manager %5 # 0 24T 5 417z nodeName
% hostname” £\ 5 Key IZf- 735, DF 0., ##i3 % Topology Manager 233 2 #1iX
TopoloyNode (Z#[ D 24T 5415 nodeName I Z 5728, 5 F TD K S 1Z”hostname” &
WS 12D Key I TIRIIETE R, 12D/ — RIZEED TopologyManager % )it
X 5121, TopologyNode 23D nodeName % KD B3 H 5, TopologyNode D3
D TopologyManager (ZX )G TE 2 & S IZ UARITNIER 520,

% Z T, Meta Computation & U T, j#% ® Local DSM & 1212 Topology Manager Z
& @ Meta Local DSM %1325 EIF 5 AERE X 505 (X 3.3),

4 N

"nameTable" "nameTable"
nameName IP nameName IP
nodeO | 133.13.10.5 nodeO | 192.168.1.2
nodel | 192.168.1.2 nodel | 192.168.1.3
G /

\/ node?2 | 192.168.1.4
N\ J
A4
Topology Topology
Manager 2 Manager 1

manager1 manager2

manager1

"hostname" "hostname" "hostname"
node0 node1 node0
DSM1 DSMH1 DSM2

3.3: BELD TopologyManager (Z XD LocalDSM A3 ity
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BER KR TR B AL > (B ) 3% Alice DB

ZNZ 1D Topology Manager {ZX 59 % LocalDSM ZED , £ E NS U 7z node-
Name Z#&#3 % Z & T, DSM 2t 0 X % 721) T TopologyNode DAk IFE X T 12
# D Topology Manager (ZXfJGTE S L WO KEITH B,

LU, BIFED Alice ® 2 — R TIZ DSM % EH 3 5 class A3 static class TH o 72728,
BHD Local DSM #FD Z L IXTERD o7z, static EHDRI S & L7ze Z A, Alice
DRI D A= RZ2BETEIRBERDHDZ VR DRo7T, &o T, FHXFDERIZIL static
class D72 WEREZ TV, DSMEUIDBFZIZ LB AN ZFEHL 20,

A F D87 U — U — 2 Christie © &t 20
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% et

4.1 Christie D HE &

3ETD Alice DRIERZBEZ., B IV—LT— 2%V ETRELLEZ -,
ARETIX, HzIZlE-> 20807 U — 27 — 2 Christie D%t #2303 5, Christie {2 %3
BEMAIZTDO LS IZEZ B,

e create/setKey D & 5 72 JEME7 APT 2 > > Tz Unlgitkz 1 EXHE 5

o TUVIINMAHR LR LHBEMNEND LD ITH AR L, Btz L
IS

e static 72 LocalDSM # 7 < L. DA VARV AZFEIZISE EiFohnbd k51T
TAHEIELTAT—VY¥ Y51 %2m EIES

4.2 Christie © XA E

BEARMNZIZ Alice ERIU, R AT & T — X & MM WEBALIZ 3 E3] U THRAZBIFR &2 5k L.
AJIDM - 7ZIE» S FFEATT B2 WD T 0T IV IFEEHNS,

Christie 1% Alice £[@] U < Java TEDPNTWS, U USRI YRR EDFFET 5
GearsOS IZHUD A7\, GearsOS Z##% 9 % S5 TH % Continuation based C(ChC)
(ZH T RE ARG 2 HER T

GearsOS Tl& CodeSegment/DataSegment & RO & U T CodeGear/DataGear &
WO EE HWT WS 728, Christie TH Z U CodeGear/DataGear(EA N, CG/DG)
EMERZ & T 5,

DG & Alice & [AlkkIZ DataGearManager (AR DGM) 2VEH 9 %, DGM I Local &
Remote 2% D, 2 T®D DGM 1% CodeGearManager (LA R CGM) TEHEHL XIS, GearsOS
Tl Context EWHRTD CG/DG & —FEEH TS 702 AN H D, Alice ® CGM & Z

Wi 553887 L — 57 — 2 Christie D& 21



HERKF RZ AL S (B ) F4TE ST L —L 7T —72 Christie D#&EF

® Context IZFHY4 T 5, £ TD CGM X ThreadPool 1D CGM £TDV A M & IHEFL
TWaith, £TDCG/DCIZT 2L AMHETH 5.,

CG Zidib 9 2 B iE Alice [k CodeGear.class Z k&9 %, CodeGear %

void run(CodeGearManager cgm) ZHfD class TH D, 7B 7 I < iZrun AV v FHIZ
W Z GRS 5, 107y P THRELZ key IZHIEL7Z DG BETHIi>72& &, run 1T
DN FEFT SN D, Christie © APLHZ I run DB TZITEL > 72 CGM 28 H L 7
7% A9 %, GearsOS TlL CG [T Context 2% FET I LiIZL>TCCIEXDGIZT 2
Y A 5728, Christie THZDEdik HikzZEAL 7=,
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4.3 APIDE

4.3.1 TAKE/PEEK

InputAPI 121 Alice £ [A] U < Take & Peek # & L 7z, Christie Tid Input DG D57%E
T/ T=YavEfS, T/ T—varviid, FIARAY Y R, Ny Tr—UizHL
THEHR % Gk T 5 Java D Meta Computation TH b, LHHIZQZ DI} 5 Z & TR
BTE, AVIFNVDT ) T—aviEEHTDHILETE D,

Alice Tld Input D32 T TH 5 Receiver Z{FE D D5 key 2t v b LTV, Christie
Tl Input D72HD DG 2D, TDEIZT /) F—Ya >y TKey 2$5ET 5 (8.1),

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

) A b 4.1: Take OH

7 /7= 3 v THEELZ putDG X, CG Z AL 72B2Z CodeGear.class N THH
EbLEDOUMAITTONG, ZHZiE Java D reflectionAPI 2R L CTW5b, 7./ 57— 3
Y DIEEIL RUNTIME T TE Wz, B3 key DIFEBEIS Z &N TE 5,

81D24THIZH D & D12, InputDG 2 EE T ABITIIBTHOIRENBE L 725,
DataGear 1354 72 BID 7 — X 2 4% S5 7212 Java DRI TZITES L5I1ZLTHD,
<SWIZHELMTT—XOREZRETE S, ZOLDIZFERT S Z & T, Christie T
WIMDOH D ZMS R THECCERZZTITI YTy NEINET—XRDOEPPE L5112
At E EXtE7, £/, UL TEZDCBEELESIMTH -GG 1T T — i
5720, MOBEWZRERPSEFEEOEGWTB S I IV IO HREL Lo Tz,

¥ 72, Alice Tld key & ZEH DA —H» 6 A5 AMEL< 72 5 TW/z, LU Christie
Tlikey EEBAN—HLBNWE LT — L5720, HREHEARTWI— R2FEIT 5 &
IR 5 TWVWD, ZOEMMIZBEL T, JavaD A X TB ST IV J API Th 5 javassist []
EHWCT /7= a v o280 BEIERSRATZD, javassist TIXEBUE KD HTIZ
DD T ABHERL TIR SN E WS HIRADH > 727, Christie TIZHEBITE 7
noiz,

VE— b/ — FIZXH U T Take/Peck 3 5 FR 3. RemoteTake/RemotePeek D7 / 7 —
YaviEHWS (82), ZDOFEbAEDELD Local B Remote MET / T —¥ 3 VD
W LU EHTO®S L5257,

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

) A~ 4.2: RemoteTake D4
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mB. EMEZ BT T 2 BRIE Alice [lRBk DGM % DHIIZ compressed % 21F %, Local 2* 5
D TAKE Tl DGM #ZDHEED L WAY, Z1iE Local TOJEMIFEAEE LT Wiz
OTHbD, LML, Local TOJEMEZ LU & 5 & XX RemoteTake % W CEEHIZT 5
ZLIFTAETH D (4.3),

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

1) Z 1~ 4.3: Local ~®DJEifE D 5 5E D]

4.3.2 PUT/FLIP

OutputAPT (Z1& put/flip Z FHE U7z, put/flip ® AV v RIEDGM IZAHEI N T W5,
cal.java CodeGear.class IZIZ DGM ZHUfF 25 AV Yy RBH O, TNE2HWTEHZIAAL
WDGM Z45%E LU CHEEZ put T5, D728 Local/Remote DY D Z1E DGM DY) h £
AW EK-TIrD, V—A32—F 4.4, 4.5 Local £ Remote IZ put T2 DHITH 5,

1 | getLocal DGM().put(” count”, 1);

Y A~ 4.4: Local ~~ put 3 541

1 | getDGM("remote”).put(”count”, 1);

) A b 4.5: Remote ~~ put 3 5 #

flip  FFRIC DGM IZE#E DG %2 7E (4.6),

public class Flip extends CodeGear {

@RemoteTake(dgmName = "remotel”, key = "name”)
public DataGear<String> name = new DataGear<>();

@Override
protected void run(CodeGearManager cgm) {
getDGM(”remote2”).put(”name”, name);

O © 0 N O Uk W N

—_

) Z B 4.6: Remote ~ flip 3 5 il

Christie TIZ DGM 23 U TR put 5728, Alice ® ODS IZH 72 B0 1372, ODS
ZRET2LDEZEDGM IIEZAT LS LB DIZSIVEBRNTH D EHEZAT-72DT
H5,

W% 5387 L — 57 — 2 Christie D& 24
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4.3.3 getData()

Alice D asClass (ZAHY 4 5 D73 getData TH 5B, VY —Ad— K 4.7 1 getData Z H\WT
InputDG 26 7T — X 2 UGS 541 Th 5,

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());

O © 0 N O Ut R W N

—_

) AN 4.7: getData O

Alice L&D s, 707 I MERELRS TRWHRTH S, 421 TRUZEDIZ,
InputDG 24K 2BICIF B2 I5ET 5, ZORIINHCHESIN, VE—F/—K&
BETAEEMRZNE, ZDLSIZgetDatad 57 TTurIvRfEELRSEHIEL
WHRITHSTE 5728, 7RI IDEHZHS LEFEZHEIETHI LN TE S,

4.4 CodeGear Ok ik

AR D 3 — Rl LocalDSM (Z put U7z DG ZHUD i U TFR/RT 5 D% 10 [FIFE D &34
ETh D,

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(”count”, 1);

0 N O Ul W N

e e el
UL W N = O O

—_
(=}
——

) 2~ 4.8: StartCodeGear D4
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public class TestCodeGear extends CodeGear {

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

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

0 g O Utk W N

if (count.getData()!= 10){
cgm.setup(new TestCodeGear());
getLocal DGM().put(”count”, count.getData() + 1);

e e e e
B W N = O ©
——

——

AN 4.9: CodeGear DA

Alice [Al#%, Christie TH InputDG % £572 72\ StartCG 2 5 LEE 2 At 4 %, StartCG
1 StartCodeGear.class Z kK95 Z & TRLiB T E %, Alice Tld StartCS £ CodeSeg-
ment.class Z A& L CTENNT W72, END StartCS 2D D HI LD 6 D2 o 723,
Christie TlZZ DO XN,

StartCG % gl 3 B BRIZ I createCGM A YV w RTCGM 24K LTIV A NTF 7 RIZ
BTHRENRH D, V—AI—N48DYITHTENDTTONT WS, createCGM DT
BYVE—F/—FR&VY Ty MEETBEMS R— N ESZHET S, CGM ZERL 2B
IZ LocalDGM ¥V € — b &35 %217 5 728D Daemon H/EHN 5,

CCGIZHLTT /T—=yarvhrofbabE ez T T 208 X setup AV v AT S,
FDHY—A2— RN 48D 1347H., 49D 10fTHD X512, new L7z CG Z CGM D
setup AV v NIZIETHBERD 5, Alice Tldnew T 3UE CG 23FHIZ Ao 725, Christie
TIE—ECC%Znew L\WE 7/ T—=2arvnofbEbE 275 WENTZ WD,
new DT setup 2175, D728, CC DEKIZIZHT CCGM DB EIZ7 5, run TCGCM
ZZIETDILZDEZHTH B, ab, StartCG A > 7y M 2R\ Z0, setup %
79 BN, new N2 Trun AET I u b,
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4.5 DataGearManager D5 EIF

Alice TlZ LocalDGM 77 static TEDPN T W72 B D Local DGM Z3iH BT 5 Z
EIMTERN o7z, UL Christie TIZ CGM % 2 D4ERK T 1IX LocalDGM & 2 DFES
N5, EHBD LocalDGM [AL:D*» D & b £, Remote ~DFEfi & [l U & 5 1Z RemoteDGM
% proxy & UCAH BT 7272 AT 5 (M4.1),

node : A

CGM1 CGM2

/ AN
X

Remote Local Remote
DSM DSM DSM

\ f /

node : B
CcGM2
Remote Local Remote
DSM DSM DSM

4.1: RemoteDGM % 4t U THED Local DGM % £
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YV — A 32— R??1%, LocalDSM % 2 D% I, BHWA Y E— MIRNTTHEET S
Hlchsd, 1117HIZH D & 512, RemoteDGM % 3.5 _EIF 5121F CGM H3FF D createRe-
moteDGM X Vv RZHW5S, 5[8IZ1E RemoteDGM %4 & #5#t 3 5V E—F / — KD IP
7RVA, F—brEBSZELTNVS,

public class StartRemoteTakeTest extends StartCodeGear{

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

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

O N O U W N

_ =
= O ©

cgm.createRemoteDGM ("remote”, "localhost”, 10001);
cgm.setup(new RemoteTakeTest());

—_ =
w N

CodeGearManager cgm2 = createCGM(10001);
cgm2.createRemoteDGM ("remote”, ”localhost”, 10000);
cgm2.setup(new RemoteTakeTest());

e
0 N O Ut
—
—

) Z ~ 4.10: LocalDGM % 2 D fE % 4

DE—MDGEDEILLSIZT 7R ATESLZ LT, I—ROEHEZEFIZ, [{—v v
ED1207 7V 5= a VNTHRT TV r—a v OTANBRTED LDk,

F7-. CCGM IZNERIZ CGM DY A k% static TH->TH 0., EEERS L7 CCM 24
TEHEHELTWS, 20D, A XL )L TlE RemoteDGM % 1t & 3124 Local DGM (IZHH.
7R AFRETH D, TD7-H, Christie TIEAEZIZ NAT Mz H3FEETE 5 Z & 3T
TZ 5,

4.6 DataGear OLE

Alice TIXT — X DL EMN 2 EHH T 572012 DS WIZEBO T — 2R 2HEFFL TV
7zo U7»U Christie T 7T — XA Z IR D class IZ71F TW5, DataGear Z kA U 72
MessagePackDataGear &, £ 3% BIZ#Hk# U 7z CompressedDataGear = R U7z, £ D
T2bF 2T ARBI T ADT = 2R EREE LR oL WT — 2R 2ROk - T
W3, 77 A%RBETTSEDEREZRFELTWAERDONRE L5157z, TN
TR T o7z,
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5.1 Alice & O 43 EMgEHIE
52 7L —L7—2 DR
5.2.1 Akka

5.2.2 Corba

5.2.3 Erlang

5.2.4 Hazelcast

W E 7 L — 2T — 2 Christie D% &t
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7.1 TopologyManager D 5EE

Alice LR UK, &Y - Bify722 bR o ¥ —4E B0 T & % TopologyManager D 5% A% 4%
PTH 5, Christie TIXEED LocalDSM M5 LAl 728, TopologyManager T
DNAT AL ELEUVERMEDNDH 202 MEET 5 72, @EOEEMEZRIET 272012,
TopologyManager 23X 7 > U 7z BRIZ #7172 75 TopologyManager % .5 EIF B2 HHES & 5 X
SREEZ S,

7.2 MREACBEEDOEA Y

7.3 GearsOS ~NDO#¥ 17

GearsOS X L 7ZBFEE P TH o 72720, Riw XX DIERRF Tl Christie D & 5 7243 Bk
REZR T 5 Z LD o7z, GearsOS IZ Christie 2479 %121, GearsOS IZ Java
D7 /) T—3 3 VIZHHY 9 5 Meta Computation % 32253 5 B8N H 5, % LT Christie
TREHTERL 72T/ T—2a v o0EBBOHIFERPMTANEEIZ ST 3
YIURTWVWAPLIZARD EER N5,

W% 5387 L — 7 — 2 Christie D& 31



8 P

8.1 JHMHEDY ./ F—YaviEH

Christie D7 /T —ayDERFEEL, TO7 /) FT— 3 rhs take 2 ET7 T 55459
ZRET B,
V—Z32— K81, 8.2 Christie MHD T /57— a VDEETH 5,

Q@Target(Element Type.FIELD)
@Retention(RetentionPolicy. RUNTIME)
public @interface Take {

String value();

T W N

) Z b 8.1: Take DFEEE

Q@Target(Element Type.FIELD)
@Retention(RetentionPolicy. RUNTIME)
public @interface RemoteTake {

String dgmName();

String key();

S U W N

) Z b 8.2: RemoteTake MDFEH:

@Target ¥ QRetention (X7 / T—> a3 VEEDZODT /7= a3y, ART )T —
YarvThHbd, Qlarget 1IZIE, 74—V KPAYY R, AVANIIRBRY, ZDT/
T—a OIS E 72 B ERIA 2R T 5, QRetention (21X, SOURCE -
CLASS : RUNTIME 25%8IRT &, 7/ 57— a3 Y OMIMX NGRS E DB £ T4+
INBNEEHKRT S, reflectionAPI ZFIFT 121X RUNTIME T ld 7 572\ 72,
Christie @7 / 57— a > ®@QRetention (¥4 T RUNTIME T %,

EBUEZT /7= a vOMERHINY —A3—F83, 84 TH5,

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

) Z b 83: Take 7/ 7 —3 a > O fgi ]

1 |@RemoteTake(dgmName = "remote”, key = ”count”)
2 | public DataGear<Integer> count = new DataGear<>();
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) A b~ 8.4: RemoteTake 7/ 57— a > Offi

T/ T—=YarvEMOBE () NIZEER T B1HAY8.1 D value ¥ 8.2 D dsmName &\ o 7z
FoIZRFESI NG, BEF—ICHLUTHEZ ANSGEIX V—AT—F 84D K DT key=
D TR U T NIXR 50 D3, Take D XD IZF =21 DDEH, F—%% value 12T
5L TEDRBEERMKTEILENTE S,

setup AV Y FRNTIFERSINZT7 4 — IV RIZHLTT /7= a v z2EadEHz L
BLTWS (Y—RAa—K85),

0 N O TR W NN

public void setup(CodeGearManager cgm){

this.cgm = cgm;
this.cge = new CodeGearExecutor(this, this.cgm);
this.localDGM = cgm.getLocalDGM();

for (Field field : this.getClass().getDeclaredFields()) {

if (field.isAnnotationPresent(Take.class)) {
Take ano = field.get Annotation(Take.class);
setTakeCommand(”local”, ano.value(), initDataGear(field, ano.value()));

} else if (field.isAnnotationPresent(Peek.class)) {
Peek ano = field.get Annotation(Peek.class);
setPeekCommand(”local”, ano.value(), initDataGear(field, ano.value()));

} else if (field.isAnnotationPresent(RemoteTake.class)) {
RemoteTake ano = field.get Annotation(RemoteTake.class);
setTakeCommand (ano.dgmName(), ano.key(), initDataGear(field, ano.key()

} else if (field.isAnnotationPresent(RemotePeek.class)) {
RemotePeek ano = field.get Annotation(RemotePeek.class);
setTakeCommand (ano.dgmName(), ano.key(), initDataGear(field, ano.key()
);
}
}

idg.finishInput(cgm, commandList);

1) A b 8.5: reflectionAPI T7 1 —J)V K D&k % Ef5

Z Uz E Java D reflection API 2MEH X VT W 3, reflectionAPI TR & 4527 5 A
D7 4=V RERAVY R, ZINTET /) T7—a vy ifgTE5, 71—V’ 6HL
BLEZDGET /) T—Yavyhro g Uizkey 2517y hav > N (TAKE/PEEK)
2L, DGM N> THEITT 5,

ZDELEERLT — XD DCGM WIZZR2 WA 1E waitList (2 A%, PUT 3 < 2 R
TEINEE. B U waitList IZF U key D DG 2Ff> TWA I3 Y RAHNIXFETEIND,
CGIMERM UM v Ty bax Y FOMBENNMHEE LAY v X &2fsTED, avy
RO I NB 72N H TV RIFTE > TWE, 012725 & CG ¥ ThreadPool Nk S5,
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AR DFEFT. TR IXDIERIZH 720, THICITH B S THIGIRY) 22 2 ffeE &
BEaBHHO0 F UM ERHERRICESEH L0 £7,

ZUT, HxOEELRMEINE & EMBEZ BV ZFEIB XA, oLV —0T—2
DIFBTIH I U T E S o 2FKEES AL REE XA, REHRES A, KEEtX
Aoy WONASHAWFFEE D BERRICE#H W72 U £ 9, LITH%E Td 5 Alice, Federated Linda,
Jungle, TreeVNC 2372 1 AUXARIIZEIZH D FHAT U, T 5 LITHIFEDHKEHPFELE
WL 722 TOEREFITEH N2 UET,

T, A7V =0T =2 0&HIOHKE R 5T 7)) AT 4 —RIBHOEADEH, V=
v oW ZVAT 4 —ICHERFLE T,

BARIZ, H2 DIEATEZ XA T EI o RABTF S A, ZHIENS A, BRTER
DF4, T UTKFIZOLE D EE#H L ET,
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