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ZIT, ey v avilBMT 22— —2BRKLAHEhI T+ 2T 52 L03T
FRAVE—FITA YTV —vavREWETAZLICLE. 77—y a vyl
WA 2 2 EIc k), FRICFERHRETZA 5 K 91T L, BTt (1] Tl % v b
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VE—FZ T4 7LD Y BICHET 27 7 A NVDNy 7 7 ZRlT 84 205 B
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WKRIC 7 7 A VEREL, 2O EEENY 7ILY A MK NS X 9HICEKEFT 5.
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2.1 document listener ICLKDFBEA 7Y FBES DS
;'8

54 T DOIABEEREORK D72 ®, Chrisitie & [FERD java FEETIERK L 7z =
FTALIDA VAT VA%, By vRALORMPOERZHE L. BT 4 %
I java. swing DR TR INTE D, BEEFLEFHIRSI N A 7y MiEE ZDN
ROHUHHIE DocumentListenr Z ] L 7z. DocumentListener @ 7 7 A 1% swing T2 L
7oL T4 DA EHIRZRAL, BT 5 XYy FTH D, DocumentEvent WIZA
HEINA 7%y b EZDREIPLFINIBANI NS 728, Z 4% Chrisitie TR L AL
MAZfTo 7. insertUpdate X Vv R TIENy 7 7 IZ AT LB ABIIC S T 3 4,
removeUpdate X ¥V v FIZFEIBRICHIERDM TONBRICFEHITI NS, i/ — F06XEIN
TEMAICE BNy 7 7DEBICE>THITIN, BERILZWIL—7DFHEL 772
ZELmETIRETINGZVEI) IR ZE I ko k.

Y — A a2 —F 2.1: DocumentListener @ 2 — F#47

public class MyDocumentListener implements DocumentListener {
public void insertUpdate(DocumentEvent e) {
if (canWrite == true) {

Document doc = e.getDocument();

loc = e.getOffset();

sendLoc = loc;

try {
inserted_string = doc.getText(loc, 1);
System.out.println("string = " + doc.getText(loc, 1));

} catch (BadLocationException el) {
el.printStackTrace();
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}

send

true;

}

canWrite = true;

@0verride
public void removeUpdate(DocumentEvent e) {
if (canWrite == true) {
Document doc = e.getDocument();
sendLoc = e.get0ffset();
int e_length = e.getLength();
endLoc = sendLoc + e_length;
if (e_length == 1) {
System.out.println("delete " + sendLoc);
} else {
System.out.println("delete " + sendLoc + " to " + endlLo

c);
}
dFrag = true;
}
canWrite = true;
}
@0verride

public void changedUpdate(DocumentEvent e) {
}

2.2 Command N7 —=2IcEBDBETATI I FOERK

VE—FZ T4 ¥ 2FHETE LICBWT, KT 4 Y IZAFICRE Ny 77 DL H%
RS L 72t/ — FISEET Z)'Z\%Z’?“}) 5. ZOEHEDED A% Command 237 —> & L

THEL . Command NF =V Lk, iz —oODA 7Y 27 b & LTRHT SH5IET
HbH. ARV ENY—=rDOHFHELT,
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Lok fingiFeons. V—2a—F2213FHSAA KERZTIBOMEEZ 7 IR L L
TR L7 DTHE. DI IFTADA VAY VAZGAELT T2 7 P ELTERELAS

V—ZA 32— F 2.2 Command »8% — v & L CTHEEL -m%h

package christie.remoteTextEditor;

import christie.textEditor.NewTextEditor;
import org.msgpack.annotation.Message;

@Message
class Command {
public String string;
public int fastOffset;
public int endOffset;
public String nodename;
public boolean isDeleteCommand = false;

public Command() {}

public Command(int fastOffset, int endOffset, String nodeName){
this.fastOffset = fastOffset;
this.endOffset = endOffset;
this.nodename = nodeName;
this.isDeleteCommand = true;

public Command(int fastOffset, String string, String nodename) {
this.string = string;
this.fastOffset = fastOffset;
this.nodename = nodename;

2.3 WMHATIVV MNERETBRICEREcHRE

A VARG v 2L L et 2t/ — FISEE T 2RI 7 =235 L, RfFICRILTL
E)EVIREBRELT. 77 ADRBOEDT Y 7 7 4 Rl msgpack 7 7 A %2 HH]
LCTWw7z. msgpack 7 7 A%, > U774 A L7277 F A Message 7/ T —>a vy %D
JBZEIcED, U774 XMbzf7) . BERZHEEL 8, DL NOERBE S0 - 7.
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e Christie D java /N— 2 »13 11 ZfHH L TW72 23, msgpack ¥ — 2 » 0.6.12 1%
javall (Z%f LTI L Twidr o 7.

o msgpack DEHTK 0.8.20 13>V 7 7 4 ARV EENH ok,
DLEDFEEICLT 272 DI D Z & &2fTo 7.

e Christie @D java/N— 3 % 8 £ T M, msgpack N—Y a3 ¥ 0.6.12 2B CE % &
Iz L7,

e S UTIARXT BT T AICKL, 74—V % public IZ L 7.
e javassist D/N—3 a ¥V B RPN L 7.

java D= a V& TP DIISENEAELE 2o T L o728, 26 DREIZ KD
7 { Command /8% — ¥ TOMBAELELRITH 2 LW TEX. java D N— a VITES
SINTVE—PZ T4 Y ZRET LI, VT I7A4 RADEREICOWTHUD Ny r =P %
i) 2>, HEE TR T 2 EEE T,

2.4 wWEMEBEDIHEE
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WEPELC 256052, e LTZT A B N0kt RoTwBIRFIZHEEL I S
MEZN 2.1 Z26H L THHRT 5. MENRIEZEA 7y PHESICHCHEOBTRAST
WbHDET L. EditorA TEA 7y &S 3D 3 &) HEEZHIER (7X¥A T4
Y LoioHIRINIA 7Ry MIZIZZOHRADHEEDERD LIPS0 5), EditorB Tl
A7y bEFT2ICA LOIHIHEEZIFATEEVIHIRMEL LLET S, ZoOMmEL ILE
78 aNE L THWISGEE L Ho 7B ARRET 2P EL A 7y F DR
o TLEOREMBIGEOSELCTLE). INSDOMEZBLTLILEDTESL T
T 4 Z AL OMETFIEZFER L BTl s kv,
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Offset Number| 1 2 3 4 1 2 3 4
String 1 2 3 4 1 2 3 4

y delete offset:3 insert:A offset:2 v
Offset Number 1 2 3 LN 1 2 3 4
String 1 2 4 5 1 A 2 3

y insert:A offset:2 delete offset:3 v
Offset Number 1 2 3 4 1 2 3 4
String 1 A 2 4 1 A 3 4
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P—N—TlZHnode TRTCEZFLOT—ODHAITTUE TE I LR TES. KK
J=Fo 7NV THI LT, CGRICRELRTRZDITL I LY —N"—L D
f52fT) T LI TES.

AN L LT

ALAPIAWINN

o JHENY —N—DHRIZETT 2720, 22 FRIGELESFAET 2 [N H 5.

o J—N—Ltfth) —FEo—EEL WIBEFRADSHET S, Pl hlHERE
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ESoEBETONE. INSDORER O,

o KETHT—VEPHEZMS T LRALEZEES L, MEDOAMNL 5 X700
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I TIEAMEECRFE L T a7 L — A7 — 7 Chrisite IZ W TS T % . Chrisite
WBEMELR T 0 7T LR ERICHES ZLDTELHK E > TS,

4.1 Chrisite & &

Christie (¥ Java 5 & CH S AR EMB D7 L —L 7 =27 TH 5, FL <
RHEETHFAEZIT> T 5 GearsOS D7 7 A V¥ AT LMIHBIAL TPERD 570,
GearsOS Z K L T\ 2 AWHFE = DM H O 53 Continuation based C (LA CbC F3f) &
272, Gear £\ 9 7’0 77 AERDVEET 5.

e CodeGear(LA T CG)
e DataGear(LA T DG)
e CodeGearManager(LA T CGM)

e DataGearManager(LA [ DGM)

CodeGear 137 7 AR AL v FIZHY LT 5. DataGear 1FZE T —F ITHY L, java D
7/ T—a v HeTidihd 5. CG WICEE L 7z Key 1242 T D DG D3 - 72 B
WD TZ D CCBEMET S &) A2 5T b, CodeGearManager 1Z\2H W 5
J—FIZHYS L. CG, DG ,DGM Z&EH$ 5. DataGearManager (¥ DG ZEHT 25 H D
T, put EVIHIEMEIZKD DG, BT 2B T — Y 2N T 52 L8 TE S, DGM D
put BIEZ 1T 9 BRICIE Local & Remote & 2 DD ESL 5% BN, BED key & T —%
Z a1 EcE . Local THIUX, Local ® CGM MEHEL TWw % DGM 12X L, DG % #5#H
L Tw <. Remote THAUFHEE L 72 Remote 55D CGM @ DGM 2 DG Z#EfHTE 5.
put JIEZITo % H L%, NHRD DCM DOHIZ queue & L THRE I S.

DG ZH) i BRICiZ, CG NTES LEERT —FIc7 /T —>av&217%. DG D
7 /) T —3 a 2l Take, Peek, TakeFrom, PeekFrom @ 4 D%3% 5.

Take Jeid DG Z @A iad, 2D DG ZHIBRT 5. DG 8D 556, ZOEfE2H
Vw5,
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Peek ZGHHD DG % itAA 03, DG DHIR S . 2070, FrEEZ L R wEaiE
WL T—%%22W LT 5.

TakeFrom(Remote DGM name) Take & [FfRICHEAAA TR, DG ZHIFRT 5. Re-
mote DGM name Z & T % Z & T, Z DEHiLE (Remote) D DGM 2> 5 Take #:AF
BITA 5.

PeekFrom(Remote DGM name) Peek & [FIfRICHEAIAAE S DG D3HIFR S 1172\ 08)
Remote DGM name Z €7 % Z & T, Z DEHist (Remote) D DGM 2* & Peek #
2172 5.

4.2 TATZLDH

MTFDY—22a—F41,4.2D 7025 Lid Chrisitie DIEAFHEE 722 DGM 12X 3
put #£1E% H\>72 hello world D170 77 5 CTH 5. AV v ¥ sreateCGM TH— b
FHZEELZ ET COM Z/ELT%. CGM IZCG (77 A7 74)) &L 7k
Tsetup T4 L TCGM DS CG 2EfESH 5 2 L3TE S, HelloWorldCodeGear() &
FinishHelloWorld() 282 & CTl3 CG I2%4 7 %. HelloWorldCodeGear() 7 7 AIT1% String
B D helloWorld” &) key SHE I 21, "helloWorld” 12 A1 S #1172 DG(String B D%
7 —2%) % print $5%3—FTH5. "helloWorld” (T hello & world &\>9 DG % put
T 5 2 & THIFRERD hello world & 72 5.

YV —RZ 22— F 4.1: StartHelloWorld

package christie.example.HelloWorld;

import christie.codegear.CodeGearManager;
import christie.codegear.StartCodeGear;

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());
cgm.setup(new FinishHelloWorld());
cgm.getLocalDGM() .put ("helloWorld", "hello");
cgm.getLocalDGM() .put ("helloWorld", "world") ;
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VY —Z 22— F 4.2: HelloWorldCodeGear

package christie.example.HelloWorld;

import christie.annotation.Peek;

import christie.annotation.Take;

import christie.codegear.CodeGear;

import christie.codegear.CodeGearManager;

public class HelloWorldCodeGear extends CodeGear {

Q@Take

String helloWorld;

@0verride

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

CGM 3B LT T 3 LA HBIRICHK T L av e v ) MERDSH 5. 2 2 TRH
D375 72272 CGM Z#8 T I 2 7.0 DU Z{TO 2 T 1Ud s 5 7. CGM Z2# T 3¢ 5%

720D 77 LIEY—Aa—F43THH, ZDODkey DMili>72 5 cgm.getLocal DGM().finish ()

DIFT cgm 2% T IE B L)l IN T 5.

Y — A a2—F 4.3: FinishHelloWorld

package christie.example.HelloWorld;

import christie.annotation.Take;
import christie.codegear.CodeGear;
import christie.codegear.CodeGearManager;

public class FinishHelloWorld extends CodeGear {
Q@Take String hello;
Q@Take String world;

@0verride
protected void run(CodeGearManager cgm) {
cgm.getLocalDGM() .finish();

11
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4.3 TopologyManager (Cc2DWT

Z 2 Cl3 Chrstie =T/ — FRIL:0EHiZ & O fERICT 2 729123t 5 TopologyMan-
ager &\ ) BREEIC D W THEEHT %, TopologyManager & 1& Topology Z BT % 72 912,
SiN%E#£WHL 72 7 — 1, TopologyNode IZ label #5- %2, E23H 1L/ — FE-L OB D
HE) 79 #iETdH % . TopologyManager ® Topology DIEH ik & L CTERIY Topology &
1Y Topology D DD FikH3%H % . HN Topology 1Y —Aa—F: 44 DX )% dot 77
ANZEZBI LT/ —FOERZK 41 DX ) IZEHET 2 2 EH3TE 2. Hl21E nodel
5 ld nodel (Fright & W I HHITHMT L L3 TE, ZNZEND/ — F2HEL CG %
FITL TS label DLEZHRBETHEL 72 DG DAL AVEFEBIT 2 2 LB TES. Fil
Topology & dot 7 7 A VD / — FE L A% D TopologyNode 73d% > TH]® T, CodeGear
METIN, / —FEDEDRVEL T —BRRINS.

YV —ZA2—F 4.4: ring ZHERT 5 dot 7 7 AL

digraph test {
node0 -> nodel [label="right"]
nodel -> node2 [label="right"]
node2 -> node0 [label="right"]

4.1: V—A2a2—=F 44 Ddot 77 ANV ZXRMULL7-H D
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)i Topology (&M% R L 7z / — F 2 IA# \Z Topology DRREF & L TEHt L T
W PITH B, BIEIRG R CIEFE A D Tree DR ZHI LT 5 &

1. ZML 77 — FZIEIC root () IS VWEEHR & LTS 5.

2. Topology DEFRIHER I NIz / — FlFZNZ B, 7D/ — F 2 RiE D4R (parent,
childn]) TZHTE 5.

3. BHEMUT/ — Fid, ROKRMmEHE L L THHid 5.

DL EDTE T Topology DMK I 415 .

a2 — F:4.5 1% TopologyManager % i L C Topology Z #5352 — FTH 5. String
BV 2 b (Z1Al1E managerArg) IZHEK L 72 > Topology DJEIR% dot 7 7 A4 b, b L <
13 FE2EVE A DE)I Topology DREM % i%E L, TopologyManagerCondfig % ##j 4 5%
& ¢ TopologyManager 25E)TE 5. VYV — A2 — FTld Tree ZHH L TE D, for XT
nodeNum 53 ® / — FZ 4K L, Z4Z 4 managerPort ZidEI T3, Z4uc kb
/ — F 9 XTH TopologyManager 12 & D) Tree DT & L THEHiI 1 5.

Y —Z a—F 4.5: TopologyManager (2 & % Tree ! Topology Z K $ % a2 —F

package christie.example.PrefixTree;

import christie.codegear.CodeGearManager;

import christie.codegear.StartCodeGear;

import christie.topology.manager.StartTopologyManager;
import christie.topology.manager.TopologyManagerConfig;
import christie.topology.node.StartTopologyNode;

import christie.topology.node.TopologyNodeConfig;

public class StartPrefixTree extends StartCodeGear {

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

public static void main(Stringl[] args) {

int topologyManagerPort = 10000;

int topologyNodePort = 10001;

int nodeNum = 8;

String[] managerArg = {"--localPort", String.valueOf(topologyMana
gerPort), "--Topology", "tree'"};

TopologyManagerConfig topologyManagerConfig = new TopologyManager
Config(managerArg) ;
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new StartTopologyManager (topologyManagerConfig) ;

for (int i = 0; i < nodeNum ; i++){
String[] nodeArg = {
"--managerPort", String.valueOf(topologyManagerPort),
"--managerHost", "localhost",
"--localPort", String.valueOf(topologyNodePort + i),
"--totalNodeNum", String.valueOf(nodeNum),
"--i", String.value0f(i)};

PrefixNode.main(nodeArg) ;

FURCIZEEFE 7L TV ZLDWERD72®, dot 7 7 4 MIZ X D EER AT > TV 53, %

FERNT 1 Star BLDEIY Topology BEREZ fEK L, I8P TSM L T &7/ — Pz EfdMT 2

5X9ICT20EDD B,
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ZITRYVE—PIZT 4 ZDFEEITBOTEHEMIE, BIEL BT UE R R0 Litown
TFT 5.

5.1 BIfFELIT 1 9—IcX9 2mEHE

A=Y —PHHDOHALLT 4 2ERL, VE— by avyPTA5DITEH
MEOLT 4D 7vralz)E— 74 ZICHEIERTNIE RS R, £33
emacs HEV> Tl vim DFEEZ FPEL T35, 777 L, emacs % vim (&/Vy 7 7 DD
java ICX BEMEZ T4 ¥ L3RR, A7y MK B3EMEZT o Tuwnizd, Xk
IELHERERTIM0ERDH 5. MMAT, emacs IZVE—PIZT 4 ¥ 2K IHE BB
l¥ emacs-lisp Z WV 2 0 ED3H 5 Z EDBTFHI N 5. java F ik THEE S 117z Christie 22 5
emacs DEAEZ T2 £ TOREDHIEOER L 217 1UL7% S 2w,

5.2 WEIBD771ILOEFAE

BB CIIREENTE & Z D30T, L IFHIBR I 22 89 5 &0 ) [HEIR D% D A
LFEELTEST, MENRD 7 7 A VOEEDRTFATHRL. 774 VodF kL
LTI77ANDHHE2ZDEFRETLLETORAEVBEZONED, 7 7 A4 VEHPHE
BANDAHLE VS LEREZEZ 5 LR TR LIS AR, 2001 —FDHREET 2
77 AND I TDOAREET B E Vo HEEZERT ZDNEND 3.

5.3 ENHY7E Star B! Topology DR HEEE

BIPAFE B T UL, TRENEDOMED S /T OGO 7 ® ) Star O % dot 7 74
V7% G THINIZAT > T 5. S8 L 72235 Topology DRETIESM / — F O
EE—ELBFUTENEL v &) RIERD S 5. LT 2V E— 274 ZIEARE
BOL—FDOSMEHIFEE LT\ %728, BIVIC Star BLD Topology % #HL T % t¥ie % 1E
WY 2. F72, VE—bIZT4 YDy aryTiE, kyya vBllBE L3Iy —n"—%
MT, ZFOY—N—IlHREZED MDD - Z T 2T ETH S,
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BHEIZ—oD<y v LR = 28E0IC, EBOEEZHEERL T 5. Iz FERRIC
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