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[0007] KA TG AR BRI — A HAR R 9] & i 2l A2 e (EDI) o EDI v Al id v+ TR A
N 2Z (B H A A I S o EDT 8% FH T AEAS [ AV iy B FH 2 Ta) AR i dn e 22 Bl 3K
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[0019]  FEA B S — A5, EDT 30 (1) mT LA NIk 75 AR B sS A8 43 o i) SOk
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e XI5t 2 — /AT, BIE R A 4 EPAT TEDh e A 0 EHAT R / BAEAS
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[0020] DR a. Al d., RIS A0 B 24 T, W] E IR 45 2 R RE I 2 IR 45 2 B AT, OF D3R
b. Flc. , BE 4330 Ak 35 R4k ] H () SR slorb () 25 58, AT BRI Ss 2 SR AE 19 22 1 I IR 2525
7o BN MBS 28 n] b B — sk 2 N e SCRY I BLALfa — ek 2 e g5 1. sk 24
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MR4s 2SR SRS (1,2} BICA MBI A LK {3,4) BILANET S 2,8 (5,60 AT
25 BT AT 3,0 {7, 8 BIELA MNETT A1, {9, 10} [IE MW7 0 2, FF K (11,12} &
FELA BT A 30 TEME Y AT L AL, TR 45 T2 2 Hh [ SR IRl R T {1, 21 1 3,
DL F 7,8} 19 1560 MJETT A 1 B4 B D3R T2 440 3 A 15 A, /331 18, AHRY
M, BT S 2 AL TR IR HE 7 T 19 AHINLATR 26, JF H BT 5 3 K4t 11 A1 23 A1
eI 34, Bk, A = A2 g5 R 18,2634 7 Bk A2 [0l = k5545, AN 2
3% 3.15.7.19. 11,13 {EEMRST 4 EHAT R m 24T P IR T2 43 HH 78 (18+26+34) , X
it CLEEYINEZ SN

[0022]  {E5 — A7 A, %7 ATRE LR PR ik S o0 R SOR E IR SS AR
RIEBINEIRS 25 [RI, TR 22 EUA3 R AL BDT SCRY FF5 rp 1) SCRY AL BE 24T 45 B iRk
55 o EDT SCRY A S AL IE S = RS B IR FFAE— 8 o S B B R — B 32 g4 1 FH B i
KT MNEIRE# b2 CGXARIE B 3RS 38 I FR MR HAT ), BIRZAREFEHA SR
JE RS #5 5 AL AL HE CIX¥ 2 RIB IR ) 5 12 R AR #e nT LS RBP4k k47 3 3 S ab 2,
RV B J5  H HAt AE IR 5 2% o MRS dE— 2D 38 K T AR BH 9 b BRI E , TR 9 AN A7 9t BH 2
[ LRSS TR (R, R B IIRSS 2% ) » T AE 15T BE 8 1 T 55 SE IR M ZH6 25 B IR 55 2%
[0023] B3, EDT SCRY W 4 A7 ik 76 M IR 525 vl 7 Il 1920 A XU R G, I Bz ikie
AR DU PR F RS A A 5D AR R R SCRS (10, 11) 5 ARIE (reference)
RIEFINBIRS 35 WA E RS2l BG5S R GAHER:, Wi AT
AT LK ORI R Ak B, ER] kg AN 0 T8 o 2% 158 1 I 48 T2 R R 3% BDT SO sl b [R) SO . fE b
U, KA X EDT SCRSFL / B EDT SCRA A R 1 48 M8 IR 4525 A 2R 03 4 BRI, H ) S ) 1
S| HARIC T B A B BN E ST 5. PrEEAL (co—location) (BRI, $RALNS SEERAFAE T AT
MRS ERR Ay B AR IS ) JCHA R, BRSNS TV 2 SR, U FENLES 2 i) A
KA EDI Ak

[0024] 4L FE AR [R) SCARY I, M AR SS #5 D028 AE A H K b () 25 SLA7 G AE 474t 2 BRER S2 1
ARG, X Ee i [R] 45 SR RE S 4 3 RS s Ik
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[0025] 54k, H ) &5 R A g A — A AT AL REHE A B A ) 45 S 5 EDT SCRY 196 &R AT ok 1 Bk i
¥ o T8 I AT AR ART, 1K 28 v ] 3 FH 45 S A (R AN T e B3 3 B s 1 FH o A AR ] LU 41
Wkt ) KB EDT SCRSIEAT I A Ok S0ty o FH T 385 K o s o ARl o] AT v e E R
553 Y FH DB IR S5 2 I IR 5 25T R o 3XAN 7 0] DURE I = IR 45 98 AL I ZSHE 468 (A2 [F A
A, IR LG LR FE 20 S5 5 B IR S AR PR AT SLAL I ) 5 NI (75 3 IR 45 2 Ak 1 W8 U R FH B 4 -
HIa e R T 8 K74 2RSS #s LS 25 5 20K Hp R) 45 4T 45 A8 IR 55 2 i
M RSS2 T T B LA i Hp () 45 SRIB BR [Pk B R IR S 25 1 R ah 1R F i B 1)
U, R AFAE AL TR KBS BDT SCRY, AT A% 38 B AR TR AT “ 123457, 1% 5 k] £E4%
() SRS ZFE 25 M RS54 (1) [R] I RAZ bR PR AT A 38 2 B IR G54t o« IX T W) T 75 Ja 8k i 2 3R
HOR TR TR ) g R 5 IR GG EDT SCRYBR FR ALK, TRIA 7E M JE IR 4538 Ak vl 1 A AR AT Sk 4
SRS 8

[0026] 1 BN B e, FH FHAT DR b, h A JE IR 4525 1 b 1 1) b BEIZ 4R T 7B AT I
I o R BN B IR S48 . BRIk, B IR 28 AN DA B AT EDT SCRY A AT AT SO R Ak 22
IPAR IS UL o X e AT SO Q0 m] 4 B R 1E 32 IR 525 10 2 AR 18 47 B 4 550A 21 A J R
43 o BT IE MR AKTE AT EDT SCRY T 75 B T BAT SCHERBAT I o ARATAT S AE AL B J
ML AT T I m AT S0

[0027] 546, AR WS e — PR S5 48 S 8, HOAWHRIE & F T3AT DL B 45 B ) 5 v b (AT
) RS AR A2 A B IR 5525

[0028]  TEA A BHI 75— ANy b, 3845 7 —Fh A T %8 FLOW IR 45 1 22 20 — AN A ) Ab 2
AT WAL TR 0 57 FERURIEE SR 9 ISl b, iZ AR LT D3R

[0029]  a. ik W28 RS FLOW AR 4% (1) 22 /b — AN N S 31 2 A RN

[0030]  b. $4AT FLOW HR45 12 A28 (F10,F10°) , FLOW R 4% () S 46 Ak 3 o a) gy A LA 2
ZAIREER

[0031]  c. It 2 AL TR AR B R g AL TR o 2 A TR R g5 R s UK
[0032]  d. JE AR Ak AT IR A5 KAk T 28 4k T 19 H TR) 2 SR DL 8 A0 T 1 1) 45 SR R
FLOW R4 1) B 45

[0033]  [Alk, FLOW K55 (ASiE 2 BB EE e & B 1) FLOW JR55 ), FAS LU 7 2k Ak
AN, 142 FLOW R4S i AL B0 1ok 7 4 A 3 “ I-AT 40 7. [RIG, FLOW R4S I A\
AMG I PAT B I RE B BRI B FLOW IR 25, 1M A2 B 26 4 R S 288 IR 25 40 1 Bl 2 A R )
BN AE—/NSEHtfe b, FLOW RS AR Bt 45 « Sl 7, B rb () Sy N4 FLOW JIR 45 1 22 A S 43 iy
AbPE, LG R AT HIALEE o B B  h ) 45 BB I 4 2 AN 5 — AL R IR S AL 9, LA XS+
FLOW JIR 2% B BAN SEWSRAF — DRI R S5 5 i), o0y (0 v i) &5 R4 28 — Ak 2%
AR 45 BT AL B, UG43 FLOW HRSS I e 2y il o A0, 28 — AL s RS BIE T 52—
AT 28 AR 55 AH R I SEBR 11, B, BT A A ] 20 BRI 2 H [R] — AL o] 88 IR 45 1 2 A L 3T 19 . 7
IcH, BRI, BT AE AT Ak TR AR IR S5 R AL TR A IR S5 B S S IR SR Y
TR, FLOW JIR 55 )38ty AT tH AR AR R, RN AL B FRATAL T

[0034]  FE—ANJ7 T, WG 28 IR 55 TN AL TR 28 IS B AE IR 4545 SRR 2 RS54 E30AT
%), 3 H. FLOW JIi 45 1 22 A~ SE A5 R0 22 A58 — A0 T 3 IR 55 A2 70 BT IR I 45 2 ER A E I 2 S M IR
59 EHATI
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[0035]  7E 55— A5, Wbt 25 AR 45 (15 N2 24 755 & FLOW BR 25 B N2 44 o 1A B s
o, AT 2 RS 6 R 28 2 A & FLOW IR 13 i 25 4 . N4 (s 2544 ) flikth
T SE IR N (B ) SRR & 2 B AR A, PRl e T RS54 o
[0036]  FH T~ Wit 8 R 45 10 A28 44 DUIE MO AT & B FFAT AL ) FLOW IR45 I N 41X — 5
552, BRI AR AT A 1) FLOW iR 45 408 ] 4k 1 4 3 B A AH (RIS AN 28 44 IR L 2 IR S5 o S8, AFAT
A 1) FLOW R 45 408 mT 4% 3% 42 21 H A AHTT 10 %4 H 28 44 IO AL T 2 IR 55 IX RO B AT B 1
FLOW JIR 5% &8 m] 4k NAE AR J5 32, i TG 75 % FL i N Bl H 28 4 Bl Py 30 A 38 4 1R AT 008 1 2
1B SXAE TG R, BRUA e RORIE N T A% K B B R s A mT N M. A N A 28 44
7R BIAE LR SR P 45

[0037]  7E 55— ANJ7 T, FLOW R4 1 22 /b — AN N o] AL 46 il 7408 A2 3 (EDD) ST
I, FLOW R 452X AN J5 [ A L1k 3 & F T 402 EDT SCR% . 4 FLOW R 45 4 HEAT AL N, 7T LA
SEUL EDT SCRE IS R AR B, IR 2R T DL Bk — P IR e T . AR, MY 4B A,
FLOW %% 52 2 ANPR T-4b R EDT SCRY o AH S, FLOW AR 4538 & T Ak BEATAAT e 245 (1 SRS, 461 4 XML
YRS, AN, AT IE L FLOW AR 25 AL FRSCAY , 3B 7] SEIATAT Rl 2K (1) 52 4 .

[0038] A BHIAID B —Fh IR &5 2R L 0F, JLALHERE & H T80T LA B 2h i 5 b A —
P = AR S5 25 R 2 AN B IR 452 o

[0039]  fJi, 24t T —FiiF EHURE T, JLAFEIE A H T 2B IR 75 v A AT A — R 1) $

A

i =] 154 BR

[0040]  fELA R iRtk rh, 2275 DUT B Bl ik — 20 4 A% s B I =5 By 0z () SE Tt
[0041] & 1 A% BH ) SE 9] ) 7 B R AR

[0042] || 2 AR A< BH S48 (1) 32 RS54 R 2 A B IR SS#is (F 7 B A U
[0043]  [&] 3 :EDT SCRYHI &5 FIAENT

[0044] & 4 7M1 FLOW IR 55 S AR CE A A4 i

[0045] P& 55— AN T4 EDI SCRY A7~ M FLOW R4S »

[0046]  [&] 6 : 1 T-H5 52 Bl W5t A 47 1T FLOW JIR 85 () &8 2 K60 V) T/ FH P S T PR M e 5 A R
[0047] &1 7 A% BH I SE A9 0 7 46 ok S 7 2R 2R 1

BRLHEA

[0048]  7E N 3CH, & XRS5 2 BE AR I AN & B K2R EDT SCRY i b #H e 4tk A% % BH 14
UL SE R . ] 2 shoR B HU I, ARRR o0 S IR IR 45 S8 SR 2 — A o A 2R o
HoP G, AT TR, &l SRR I A B A I LR SR, X e T AL ]
BIEUUBAT IR T S B s 2 4R AT 55 . N2 B 1, A BE BDT SCARY SR AR R BH 1) 14 £
Gy i — Bl AR HABSE A () SO AT B AE T . 55 48, AR S BHASAN AT DA A S B SRS Ak
B, 3R] DU R SEIRATAT R 2R (1) 52 2% 0 E B, LU 59 58 22 7480 e St 49 K IE S 3K — R
[0049]  EDT SCRYM— &5 M EI 3 FroR m s e, B 3 7 B 77461 4 Hg ANSTASC X12 frife
& X5, R, EDT SCR R AR B H 255, IX S 5 4 - Pl B (envelop) K4y
Mo EmWNERGN b, F5EMRE 3 Fini) ST/SE Bt (segment) KARIH. ST Btk
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AR ZH 4R 1D I S A R E R SEI A 25 bRl . SE B B IE b B Rz S b A
R BEE B UL ST B BAHFE s E S5, S8 AR ga &Thiedas. LEKS
X VKAL) R AR AR B R 2R 45 B4 2H . ANST ASC X125 X T # N T X 2R 25 45 4
A RE SR, B R R R (830) (IS E B (850) MK g HAfTA (855) (I SK g Hirk
A7 (865) & RS AU (869) e RS (870) .

[0050]  FAMIIMIZ A i TSA T TEA Jy B URAS #etu bt (2 W 3) o A8 #etu ik i
HE TN ADREE D) —MNERCEEEE. TSA FEALIE N2 KR A B ISA/IEA A
B AL B () — 2o T H 2 R IR RIS 1) 45 ) AT IS A kb i | AT e %8 1l 5 AT B B Y
IZh BT £ B TR) / H HAE LA R AS BB R AR A

[0051]  ALFHIXFR EDT SCRY A I8 & 77 X nT BE A2 K EDT TR £ w5 30 73 A0 s =8 (49
U, JE i R G TE SR IS X)), Bk [ EDT SRS 55 i s 31 FLOW BRSSO, T 30K
W — PRI — R

[0052] 4L EDT AbFHIE & — R AL — AN 2555 . Wil EDT SCRS RN R L A EE IR Bl
TR, WAL B2 AR AFEI (1) o oA T ORISR AT by X — Sk o0, 180 00 3 v v IR 55 4
(R R AT HUAL B 2 4> EDT SCRY P IR — Ao SR, Ao v i AR 55 4 1100 A FH LA 7™ () il
s B0, G SR AL A R A/ A e AR R I 2 AR B o K, LA B R T YR R
PR 55445 1T A HE T o

[0053] AR BHE X T —FH T7E EDI SCRYE b AT R 7 iE R IR 5w e i o AT 1
AT LLE Y, EMRASA ML 1 568K EDT SCRY 1o 1% EDT SCRY B SeAEAC et i 57t b e
STRIA> R 2 AT R SO 1011 R0, M5B 3, Bk T EDT SCRS ISR A, 8 AR T B g Al
SEHE) A EDT SCRS AR AT 2R an Th Re 4 Gt 2 ol H R A SRR E.

[0054]  FL22 B4R L I8 7 VEE A T AR B, 49 Wi7E SR 9345 48 43 %1 EDT SO, Wik EDT 3¢
R 55 R AT IR SEAR )T o G5 5L, SCRY TSR (433 ) DR /MRS 7, ik 1
A FEAT AR

[0055]  7E4r#I EDI SCRYZ Jia, = MR45A ML KR SRS 10411 4645 2 B IS 4s S1.
S2 b3, MBS S1. S2 AbFE AR SCRY 10411 I B A p[a) 45 51 20-23, N4y, %
— AR RISCR R R BERT B A 2 A R S5 R, R oK I — R

[0056] v [E]) 45 R 20-23 B 5 4 M JE IR 5528 S1. S2 B — MU, DIMER % H 28 A A
JE RS S1. 82 R — 2Ly I 45 R 30,31,

[0057] =4RSS4 ML 58 T 4 P (B SCRY 24625 B IR 55 % S1.S2 I, ‘it HAE M ik
2% S1. S2 g —A BRI . ZFeIEHUE DU o7 R A 0, 4615 32k
S ML (R, JLERAR ) m] LAGREL AT AL B AS D6 S5 R B B IR S5 2% S1.S2 58 AT , 1X
— S B RSP T,

[0058]  F=MR45AF ML & H AL ) 1 B 5 AR AN R 25 4 S1.S2 # Hoa% B AR fi (1) TR) 45 5L 30,
31 KA RS54 MLo =R S54% ML Bt J & H o — A g 8 FH DB R i 6 31 1 22 Ak i 1) o )
5K 30,31 BA A — D m A 2. S 2 TRAGER TR EDT 304 1o

[0059] RV 4y, T AJEIRS A S1.S2 W i — MU AL B EEAS EDT SRS 1 [—# 47
AT EE T TR b 530 KA T VR B IRSS 345 1K ROK FRAIR T AR 28 554 () Rk
A
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[0060] == it 55 %5 FH M J IR 45 25 1 A BEAR 226 19 B A5 S IR S5 SR 30T U AR IE Y 2 1
I 45 #5 A& webMethods £ IR 45 #4811 S it 49 . webMethods 8 Bl il 45 %% 4b T HIE A I
webMethods 417 ML IIIZ OAL . EREET Java 2 F & MV T 138, 120 33 Fr R 4% 1)
AT » LLAAT 0 a5l i S 0 5 LAt R A M5 2 R g o 2R RS AR T —
Folt BT 4 FEAS 2 FLOW, FLOW FH T $0AT 15 ke S5« 1 FH LA R 55 DB B R 43 S 2 IR WL AR
HATS o 1ZEE IR SS 25 1 — SR TR AL 5 2R 5 B FLOW R java RS, 52 XCRIE SO ST RS At
SPZ 5, WA AR HAT RS, BN E web ARSS, LA G e fic 5 IR 45 AR %0

[oo61] & 4 7= T 7 A6 14 1) 8] BR FLOW I 45 “ sampleFlowService”, L HU 15 W /> B %%
“inputl”HFl“input2”, JF HAL LM A4 H “mul tiply IntsResul t” CHE AN AN FEEORH e (1)
g5 ) Ml “addIntsResult” CEHPIANHRIANSELEARMMZ R ) o AEEBIRSA EHATIZR
BT FLOW HR45 I, w] 1] FH P S48 2 N3 264 N (R 0616, JF T 2R A 453
5% 1. B 4 78 T T R DU F 48 e S N W FLOW JIR 45 R H < 1] 0 B S5 1 L
P 7.

[0062]  FLOW JIR45Ab BE IR 55— 7 B2 X S b s aml (1 H IR o 2. 3 WLV AT 40 7
AR AT M BEEBGZ ST, B B 1A R A BN N AE HashMap T 306 0H507E 4 (6% N 7E HashMap
. B 4G, BUZ B A ) HashMap, JF HAn R AR B “nal 17 (2%, WITHEcs & o0 1. 50,
TR BT, I HLE A B0 G A% H] HashMap o 4B 2% MLO Ak 28 IR 2% R10.
RI1\ R20 4 4 ‘5 0, W55 28 M 55 ] DA™= AR50/ R SCAE i I ELAd a7 88 IR 25 150K B HH
HashMap 5 5 %% HashMap AHZH & DAL, JEAT SR 30 F 20R 5 4h FLOW IRSS IS / S 25 4
TREFAHIRD, 1 A B S AL R 2 B E B R R S o XRAR A — A AR
T, SO E— P U X — R

[0063]  FLOW i 55 1) o5 — AN 749l /& EDT SCRY (AL B 18] 5 7 Y T 7 491 4 1) FLOW ik 4%
“mainService”, H.HU1S EDI SCHFZVE %N &l o FH RS “ediToValues” (H7E
5 s ) k4 EDT ST A4 A P 35 webMethods 4% 28, 1 K%, % 8] BT A I
EDT SCAHAE 56 ¥ 5 Je T3 84K ER A 00 . BB AT Fig 7 AT HR 45 BT i B 1K AL #E I ) (&
5 AR E ). FLOW R4S “ediToValues” I / S 48 & /2 W R AL 825N
“ediFileName” (EDI LAY SCH 4 ) 8% A “edidata” (#5378 k83 1 SE 5 EDT £UHE A<
5 X E 2R WER “printTime” i N4 &, WIHEAAT BRSS BT A6 1 I TR)Ks 4 4T 6P H
Ko FRANETH “isValid” Bigfin i, LIR B EDI SCRYTERHL G 2 A 3K

[0064]  H1T-XJ LIk FLOW Jilk%%“ ediToValues” HAL BN FEHb v A 1 K B AL SHLIN [R) A2 U,
PR DA V8 IR AR 2 B 1R 7 32 v 4 A FH B R AT 1Y FLOW IR 2% b DA =R 0 HLR 35wt
HHHAT “IHATI.

[0065] Z7% & 6, 7E FLOW It 5% “ediToValues” (@ METHIAR 1, I A& 38 T LASRBELL R B 1
[0066] o WIS ARSS < F T WS A A\ I ROER IR 55 A IR 55

[0067] < fb A28 RS - F L fi dm Hh 250 1A R R IR 254 IR 2%

[oo68]  « MA%fHRE CE N “H”

[0069]  « JEIL (Throttle) ALHE I RS 2SI E MRS 25 4E N I AT HAT I REH
[0070] < SRHBE U0 JE VTR B B RS54 1 b 1) 45 SRARAFAE A7t 2% b Can e iR
/INT] ZBE UG ) IR AR SR B AE S
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[0071] 4R )5 A B A3 (A SR 2 IR 45 MO ( S DL 1) SRAAATH EDT SCRY 1 i 31 %2
AT SCRY 104110 BSR4 MO 1% N T H 25 42 D058 M 4G R ek )

[0072]  « W5 45 IR 45 B B N ARk b 5 A IR AT ALY 1 FLOW IR 45 (A i 7 1 b a2
“ediToValues”) #H[Fl. FESLTEHLT , MG 28RS H:52 5 R %5 “ ediToValues” 1% AAH L AL
%N “ediFileName”,

[0073] < B SR e IR 55 1) R AR I M B A0 AE 44 “ service InputData” IRIEE B IR 55 4 SCFY
. “servicelnputData” [ ZEOLIEHERE “ HATIL” 1) FLOW RS04 o 7R iR,
Wi A R 25 [R5 “edidata” 555 “ediToValues” 4 AAHIEHC o

[0074] < 534, MO AR RS g Y AR I OB AT ZR R “ i sLastSplit”. W88 MRS 7EAL
P 5 S IR AP BRI A BB N “ 7o B2 IR S5 TR v R S A, B BN 1%
BRIk,

[0075]  Akfaj#5AkSS R10L R11. R20 Y% A MIgaT H A% 44 b bt AR S e R

[0076] <Ak # AR 55 IS AR LR AERR N “reduce InputData” A IR 5545 ST 411K
SO RIS SO RS o 23T A1) 2R BB 4% B B 2 RT U2 B2 < IFAT40 7 1)
FLOW B4 it o ZEZon 9l A R 2R IR i N “isValid” 54 “ediToValues” (1%
HARVEAL

[0077] <AL fRI 2SR S5 A AN IR AT R EAT R AU “ i sLastReduceStep”s 4G4k o] 4% 4b PH
Ja AL A, MRZAE T % B . X0 FAEL R R4 P AT B LS 30

[0078] = Ahfij 25 MR 55 0T HE BV 242 A AT ALY IR SS BT o AR B TR,
“isValid” 5R%S “ediToValues” f % H AHUGHC

[0079] W LAE HY, DA Fjw SCIRT M s R AL fif 28 IR 255 A FLOW IR S5 i AR i 28 4 o 31X
HA KRR s, BIAEATERAG 1K) FLOW i 25 #5nT LUR 25 2tk « FH-AT 407, K14 FLOW iR 55 4% &
(1812285 2 R A 08 Ak LS A 0 32005 7 P A 1o R S5t R 1 e R 25 LA T Sl A 20 i) “ 9 N7
FLOW iR45 2 BT Z 5 o

[0080] Lt B Ak T R VE A2 W AL 5 G TR AT B A 16, DU DL B 2 R 1 75 V2 R A 0 A A R b .
o B, ek 1 A 100 fya P R & N, 7T DCR P AN A 2 81 5 55— A7
M1 A 50, 5 IS EIN 5L A 1000 HaR ] e RS H R A 4 i 3R RIS 43 R
AL I “x” F“y” s ATRERVER AT v, ik 2 T 254 o A2 e i1

[0081] DL 25 HH (25 44 75 & MR AR B EEIE BR 20 144 48 MapReduce 556 R
Mz —o H P95 1% 48 MapReduce FRTBIER 22 BREUAS 401 A\ B0 37 A rh [R) B/ (X0 1)
G, TR 3 A i W 1) B IR 55 2 L 1T I 4 IR 55 SRR A v () 25 44 I HL R i AN 2080 1k
AT “ B, WEl, B, LS MapReduce ISR A5 B8 H 2 28 U S A6 377 A2 vp 1)
B/ AEXT IS B RS A EIAT IR, SLrp AR IR o5 4 b R 2 AR 45 Dt e A 32 iS5
P ML _EPAT, FARSSAS ML BEJEF 2r B s N BE AT A B IRS25 S 1. S2 DUEHAT 5K
PRikSs . 1X— miJCH R IF HAGEAS flow IRSS 2 T RMN4Ed, oA T IR T AEAR4e 1)
MapReduce AT, ANFLEYE “ FFATAL” RS, 1M SR 7] 4 100 2 18 ik AT 34 8 48 A iy ke
ST AR AL [ 5 K08 IR FRAIE o 5 B UIRSS #5 TP AN ], ANAFEAE 5 B BB R AR R R IR S5 o
TEATAF P B SR AORI R 777 5 T B OF HOCHOM H P AE

[0082] & FHH 9’5 K% 4 MapReduce AL T 25 B8, & BUAS o 7] B 5 FL 12 8k i) i 4
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7 I HAFX LA 5 I LU ] REB D IIE S G o A, AL Tl 83 R S5 AEAR Y A 5 B (OB 1k
55 s LSRAT I, F2 5% s M1 DLEHh 1) B A A IR 55 ST S2 e tHAR TR T AT, DA S ARG
HIFR R SR = R RS54 ST, S2 HPURE— b B4R R34 2 e RS54 ML M il 55
# S1.S2 HRIBIZ5 BT, 554 M1 £E N AR IR 26 5 R G ke — MR A G R . XS EAE1S
WRTERAE R — PP R, IR B RAE B RSS2 ST 82 E3AT, AR5 8 R 5545 ML
AT, IXTTAE T PGS R, AT SR T A BN R AR — 2 DA RO R A SE AR A B
F XX ST TR

[0083] AR Bk 55 7% SR A (1 JLABR AL o T RERY o 2B AR S5 2491 i m] 44— Pid 5
i, 2B E SRS AT T B IR S5 25 181 o e n] A G IR 55 25 K A BT 45 B IR 55
Fe A B R XA AR S e TR SE UM 0 s i sh &R B, =
Jeg i 55 2 JE Bl I, mT R B 5% A SR A R I B AT LA T HUAR IR, OF HLE MR g% 25wl LORE i
M R 5575 PR D P AE 1 A R 55 34 o

[0084]  fE F3CH, 45 AR W S F) s B Java S, H B PRER 7 s o 2R
111, B4 B AR ERASR T Bt 5 Java, BANRT R 3070 AR ARSI

[0085] K& 7 Fran ISk JobClient H - 5E SC“AEML” (job) , ZARP AR AR A W X A
AEFRI)— IR IAT . JobClient (7l P SEIAE L MU SR s it

[0086] package com.wm. app. b2b. server. mapred ;

[0087]  import com.wm. data. IData ;
[0088]  import com.wm. lang.ns. NSName ;
[0089]  import com.wm.util.UUID ;
[0090] public class JobClient

[0091] {

[0092] private JobConfiguration jobConf = null ;

[0093] private JobInProgress jobInProgress = null ;
[0094] protected NSName mapper = null ;

[0095] protected NSName reducer = null ;

[0096] protected NSName mapTaskName = null ;

[0097] protected int throttle = 0 ;

[0098] protected boolean ispersistMapIntResult = false ;
[0099] protected boolean isStoreMaplIntResult = false ;
[0100] protected String jobld = null ;

[0101] protected ClusterHosts clusterHosts = null ;
[0102] protected HostSelector hostSelector = null ;
[0103] public JobClient (NSName mapper, NSName reducer, NSName
mapTaskName,

[0104] int throttle, boolean isPersistMapIntResult)

[0105] {

[0106] this. mapper = mapper ;

[0107] this. reducer = reducer ;

12
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[0108] this. mapTaskName — mapTaskName ;

[0109] this. throttle = throttle ;

[0110] this. isPersistMapIntResult = isPersistMapIntResult ;

[0111] jobConf = new JobConfiguration() ;

[0112] clusterHosts = new ClusterHosts() ;

[0113] hostSelector = new RoundRobinHostSelector () ;

[0114] hostSelector. setClusterHosts (clusterHosts) ;

[0115] jobConf. readJobConfiguration(clusterHosts) ;

[0116] jobId = UUID. generate () ;// Lb¥EEUT, R A AE AR S5 28 A AT )G &
WAL ME— ]

[0117] }

[0118] public JobClient (NSName mapper, NSName reducer, NSName
mapTaskName,

[0119] int throttle, boolean isPersistMapIntResult, boolean
isStoreMapIntResult)

[0120] {

[0121] this (mapper, reducer, mapTaskName, throttle,

[0122]  isPersistMapIntResult) ;

[0123] this. isStoreMapIntResult = isStoreMapIntResult ;

[0124] }

[0125] public void submitJob(IData pipeline)

[0126] {

[0127] jobInProgress = new JobInProgress(this, pipeline) ;

[0128] jobInProgress. executeAndTrackJob () ;

[0129] }

[0130] }

[0131]  WTLAF H, 24 JobClient FYHT A S 1 1 FH AL 3E 45 4 B I (22 W38 15 T
%1747 ), B LS mapper (] T4 ATV WS 25 5530 ) | reducer ( AT H AL Tl #5
SEEL )« throttle ( BHEE I IFAT RS HATINELH ) UL isPersistMapIntResult ( Hp[E] gk 3
e AT AEE B RS 28 I AA A s LIS R e S SCE R b ) RN . i
Al submitJob () J5¥4IS (S5 16 GUEE 4 47 ) , %7 VAUAR R AL A [Data K pipeline &
B, 2B AL FE B AL PR R 4 AN B 40 40 EDT SCRY AR o submit Job O Bl 5 G H
i) JobInProgress 245 3F H i FH H: executeAndTrackJob () J5ik,

[0132]  JobInProgress HIzni It SEHLAE LA N AR FIZE hoR i -

[0133] package com.wm. app. b2b. server. mapred ;

[0134] import java.util.ArraylList ;

[0135] import com.wm. app. b2b. server. InvokeState ;

[0136] import com. wm. app. b2b. server. Service ;

[0137] import com. wm. app. b2b. server. Session ;

13
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[0138] import com. wm. app. b2b. server. ThreadManager ;
[0139] import com.wm. data. IData ;

[0140]  import com.wm. data. IDataCursor ;

[0141]  import com. wm. data. IDataUtil ;

[0142] public class JobInProgress implements Runnable

[0143] |

[0144] private TaskInProgress taskInProgress = null ;
[0145] private int mapTaskID = 0 ;

[0146] private int reduceTaskID = 0 ;

[0147] protected JobClient jobClient = null ;

[0148] protected TaskTracker taskTracker = new TaskTracker () ;
[0149] private InvokeState invokeState = null ;

[0150] private Session session = null ;

[0151] private boolean isJobDone = false ;

[0152] IData mapperPipeline = null ;

[0153] public JobInProgress(JobClient jobClient, IData mapperPipeline)
[0154] {

[0155] this. jobClient = jobClient ;

[0156] this. mapperPipeline — mapperpipeline ;

[0157] }

[0158] public void executeAndTrackJob ()

[0159] {

[0160] if (InvokeState. getCurrentState() ! = null) {
[0161] invokeState =

[0162]  (InvokeState) InvokeState. getCurrentState (). clone() ;
[0163] }

[0164] if (InvokeState. getCurrentSession() ! = null) {
[0165] session =

[0166]  (Session) InvokeState. getCurrentSession(). clone() ;
[0167] }

[0168] //long startTime = System. currentTimeMillis() ;
[0169] ThreadManager. runTarget (this) ;

[0170] synchronized (this) {

[0171] while (isJobDone == false) {

[0172] try {

[0173] this.wait() ;

[0174] }catch (InterruptedException e) {

[0175] }
[0176] f
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[0177] |

[0178] //long endTime = System. currentTimeMillis() ;

[0179] //System. out. println( " The time taken in mill
secs:” +(endTime

[0180] -startTime)) ;

[0181] }

[0182] public void run()

[0183] {

[0184] boolean isAllMapTasksDispatched = false ;

[0185] ArrayList<{Integer>mapTaskldsCompleteList = null ;
[0186] Integer[]mapTaskIdsComplete = null ;

[0187] IData reducerPipeline — mapperPipeline ;

[0188] IDataCursor reducerPipelineCur — null ;

[0189] InvokeState. setCurrentState (invokeState) ;

[0190] InvokeState. setCurrentSession (session) ;

[0191] taskInProgress = new TaskInProgress() ;

[0192] int numMapTasksComplete — 0 ;

[0193] while (true)

[0194] {

[0195] [/ KR UR T P WAL 5%

[0196] if (! isAllMapTasksDispatched) {

[0197] /] oy EIE

[0198] mapTaskID++ ;

[0199] IDataCursor mapperPipelineCursor =

[0200] mapperPipeline. getCursor () ;

[0201] IDataUtil. put (mapperPipelineCursor,
[0202] MapReduceConstants. MAP_ITERATION, mapTaskID) ;

[0203] try {

[0204] Service. doInvoke (jobClient. mapper,
[0205] mapperPipeline) ;

[0206] } catch (Exception e) {

[0207] e.printStackTrace() ;

[0208] break ;

[0209] |

[0210] // it 15 R 5

[0211] IData servicelnputData =

[0212]  (IData)IDataUtil. get (mapperPipelineCursor,
[0213] MapReduceConstants. SERVICE INPUT DATA) ;
[0214] IDataUtil. remove (mapperPipelineCursor,
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[0215] MapReduceConstants. SERVICE INPUT DATA) ;

[0216] isAl1MapTasksDispatched =

[0217]  IDataUtil. get (mapperPipelineCursor, MapReduceConstants. IS LAST SPLIT)
[0218] null ? false:true;

[0219] if (isAl1MapTasksDispatched) {

[0220] IDataUtil. remove (mapperPipelineCursor,
[0221]  MapReduceConstants. IS LAST SPLIT) ;

[0222] IDataUtil. remove (mapperPipelineCursor,
[0223] MapReduceConstants. MAP_ITERATION) ;

[0224] }

[0225] mapperPipelineCursor. destroy () ;

[0226] //System. out. println(” spawning map
task:” +

[0227]  mapTaskID) ;

[0228] MapTask mapTask — TaskFactory.
createMapTask (this,

[0229] mapTaskID) ;

[0230] mapTask. setTaskInput (servicelnputData) ;

[0231] mapTask. setHostSelector (jobClient.
hostSelector) ;

[0232] // PEHIFFAT AT HY mapTask f) i KEH

[0233] /) BT SRR AN 58 L SR AT 5%

[0234] synchronized (taskTracker) {

[0235] try {

[0236] numMapTasksComplete =

[0237]  taskTracker. getNumCompletedMapTasks () ;

[0238] while ((mapTaskID-numMapTasksComple
te)

[0239] > jobClient. throttle) {

[0240] //System. out. println
(" waiting for

[0241] some map tasks to complete, num mapTasks onGoing:” +(mapTaskID-

[0242] numMapTasksComplete)) ;

[0243] taskTracker. wait () ;

[0244] numMapTasksComplete =

[0245]  taskTracker. getNumCompletedMapTasks () ;

[0246] }

[0247] }catch (InterruptedException e) {
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[0248] // Fs I

[0249] }

[0250] !

[0251] taskInProgress. executeTask (mapTask,
invokeState,

[0252]  session) ;

[0253] lelse if(jobClient. reducer ! = null&&

[0254]  isAlIMapTasksDispatched) {

[0255] // AT 2%

[0256] synchronized (taskTracker) {

[0257] mapTaskldsCompletelist =

[0258] taskTracker. getCompletedMapTasks () ;

[0259] while (mapTaskIdsCompletelist ==null ||
[0260] mapTaskIdsCompletelList. size() == 0) {

[0261] try |

[0262] taskTracker. wait () ;

[0263] }catch (InterruptedException e) {
[0264] }

[0265] mapTaskldsCompletelList =

[0266] taskTracker. getCompletedMapTasks() ;

[0267] }

[0268] i

[0269] if (mapTaskIdsCompleteList ! = null&&

[0270] mapTaskIdsCompleteList. size() > 0) {

[0271] mapTaskIdsComplete =

[0272] mapTaskIdsCompletelList. toArray (new Integer[0]) ;

[0273] reduceTaskID+ = mapTaskIdsComplete.
length ;

[0274] //System. out. println (” processing
reduce

[0275] tasks:” +mapTaskIdsComplete. length) ;

[0276] if (mapTaskID == reduceTaskID) {

[0277] reducerPipelineCur =

[0278] reducerPipeline. getCursor () ;

[0279] IDataUtil. put (reducerPipelineCur,
[0280] MapReduceConstants. IS _LAST REDUCE STEP, true) ;

[0281] reducerPipelineCur. destroy () ;
[0282] |

[0283] ReduceTask reduceTask =
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[0284] TaskFactory. createReduceTask (this, reduceTaskID) ;

[0285] reduceTask.
setTaskInput (reducerPipeline) ;

[0286] reduceTask. setCompletedMapTasks (mapTaskIdsComplete) ;

[0287] reduceTask. runTask () ;

[0288] // AR T MR R, AT A5 2 — ik [E] T
null,

[0289] /[ BeGE AN 2438 i LA WCER ) B S Ak,
fia] A 55 tH e

[0290] /)RR G BEAHERL S B, 2RI (R
0] 7 null )

[0291] /[ AT S5 A 3 BRT AT

[0292] IData tempReduceOutput =

[0293] reduceTask. getTaskResult () ;

[0294] if (tempReduceOutput ! = null) {

[0295] reducerPipeline =
tempReduceQutput ;

[0296] }

[0297] }

[0298] // BT WS AR R A 55 58 1

[0299] if (isAl1MapTasksDispatched && mapTaskID ==
[0300] reduceTaskID) {

[0301] IDataCursor reduceServicePipelineCur =

[0302] reducerPipeline. getCursor() ;

[0303] IData reducelntermediateQutput =
[0304] (IData)IDataUtil. get (reduceServicePipelineCur,

[0305] MapReduceConstants. SERVICE OUTPUT DATA) ;

[0306] TDataUtil. remove (reduceServicePipelineC
ur,

[0307] MapReduceConstants. SERVICE OUTPUT DATA) ;

[0308] TDataUtil. remove (reduceServicePipelineC
ur,

[0309] MapReduceConstants. IS LAST REDUCE STEP) ;

[0310] reduceServicePipelineCur. destroy () ;
[0311] /P A R I B TE R

[0312] IDataUtil.

merge (reduceIntermediateOutput,
[0313] mapperPipeline) ;
[0314] break ;
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[0315] !

[0316] }

[0317] }

[0318] final String tabSpace =" "y

[0319] // AT EVBR SR A5 AL T AT 55 FRPIR 2

[0320] System.out.println( ” Num Map
Tasks:” +mapTaskID+tabSpace+

[0321] 7 Num Reduce Tasks:” +reduceTaskID) ;

[0322] / /A5 pl R 2R

[0323] InvokeState. setCurrentState (null) ;

[0324] InvokeState. setCurrentSession (null) ;

[0325] jobClient. clusterHosts. freeClusterHosts () ;

[0326] synchronized (this) {

[0327] isJobDone = true ;

[0328] this.notifyAll() ;

[0329] |

[0330]

[0331] }

[0332]  WILLE H, R JobInProgress i) run () 77 A48 H T AL B A SCIR A 3

A5, B3 E) (S50 18 BUSS 3247 ) AT “IFATAL” 1 flow iRS5 (2 WER 19 HU5E 847 )
A (2 W58 20 556 1747 ) KPR,
PAT BRI MapTask 1791 P SCILAE LA N AU )R s i

package com. wm. app. b2b. server. mapred ;

[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]

import com. wm. app. b2b. server. InvokeState ;

import
import
import
public
{

com. wm. app. b2b. server. ThreadManager ;
com. wm. data. IData ;

com. wm. lang. ns. NSName ;

TaskResultStoreConfig policy)

super (id, taskTracker, mapSvcName, policy) ;

public void runTask ()

ThreadManager. runTarget (this) ;

public void run()
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class MapTask extends AbstractTask implements Runnable

public MapTask(int id,TaskTracker taskTracker,NSName mapSvcName,



CN 101727481 A

i

AR B 17/33 71

[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]

InvokeState. setCurrentState (invokeState) ;
InvokeState. setCurrentSession (session) ;
taskStatus = new TaskStatus() ;

IData output = null ;

try {

getHostInfoEntry (),

[0358]
[0359]
[0360]
[0361]
[0362]
[0363]
[0364]
[0365]
[0366]
[0367]
[0368]
[0369]
[0370]
[0371]
[0372]
[0373]
[0374]

[0375]
[0376]
[0377]
[0378]
[0379]
[0380]
[0381]
[0382]
[0383]
[0384]
[0385]

output = RPC.remotelInvoke (hostSelector.

serviceName, taskInput) ;

}

taskInput = null ;

}catch (Exception e) {

}

output = null ;

storeTaskResult (output) ;

synchronized (taskTracker) {

taskTracker. addMapTaskToCompletedList (this) ;
setTaskStatus (TaskStatus. TASK_COMPLETE) ;
taskTracker. notifyAll () ;

}

InvokeState. setCurrentState (null) ;

InvokeState. setCurrentSession (null) ;

//System. out. println(” map task time is:” +toalSvcTime) ;

A LA Y, 24 MapTask #PATIS, BI, 243 run O 77354 A I, MapTask § F RPC
) remotelnvoke () 7774 (2 W3 23 T 32 1T ) , i% remotelnvoke () J7yEHUS = M
24 :hostSelector. getHostInfoEntry () .serviceName il taskInput. taskInput #2& M
K AbstractTask 4k &K 1 & P I H AU H AL 55 EEALEE 1 dam A, a1 EDT SCAY P23

RPC J2 H remoteInvoke O J5iARIZR B SLHAE LA AU SZR thoR

package com. wm. app. b2b. server. mapred ;

import
import
import
import
import
import
import
import

import

com.

com.

com.

conm.

conm.

conm.

conm.

conm.

conm.

wi.

win.

win.

win.

win.

win.

Wwin.

Wi.

Wwi.

app.
app.
app.
app.
app.
app.
app.

b2b.
b2b.
b2b.
b2b.
b2b.
b2b.
b2b.

lang. ns.

client.
client.
server.
server.
server.
server.

server.

NSName

data. [Data ;

Context ;
ServiceException ;
ACLManager ;
BaseService ;
Service ;

invoke. InvokeManager ;

ns. Namespace ;

’

20
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[0386] import com.wm. data. IDataCursor ;

[0387]  import com.wm. data. IDataUtil ;

[0388] public class RPC

[0389] {

[0390] private static final String DEFAULT RPC _SERVER =" localhost” ;
[0391] private static final int DEFAULT RPC PORT = 5555 ;

[0392] private static final String DEFAULT RPC UID =" Administrator” ;
[0393] private static final String DEFAULT RPC PASSWD =" manage” ;
[0394] private static String rpcServer = null ;

[0395] private static int rpcPort = —1;

[0396] private static String rpcUID = null ;

[0397] private static String rpcPasswd = null ;

[0398] private static Objectlock = new Object() ;

[0399] public static IData remotelnvoke (HostInfo hostInfoEntry, NSName
[0400] mapTaskName, IData input) throws Exception

[0401] {

[0402] if (hostInfoEntry == null) {

[0403] return null ;

[0404] }

[0405] boolean isPrimary = hostInfoEntry. isPrimary () ;

[0406] if (isPrimary) {

[0407] return Service. doInvoke (mapTaskName, input) ;

[0408] felse {

[0409] Context context = null ;

[0410] // AERX BLED, 5 W] B EALBIEA E—A TR C

[0411] synchronized (lock) {

[0412] if (! hostInfoEntry. isConnected) {

[0413] String hostName = hostInfoEntry.
getHostName () ;

[0414] int port = hostInfoEntry. getPort () ;

[0415] context = new Context() ;

[0416] context. connect (hostName+” :” +port, DEFAULT RPC UID, DEFAULT
RPC_PASSWD) ;

[0417] hostInfoEntry. setContext (context) ;

[0418] hostInfoEntry. setConnected (true) ;

[0419] Jelse

[0420] context = hostInfoEntry. getContext () ;

[0421] }

[0422] }

21
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[0423]
[0424]
[0425]
[0426]
[0427]
[0428]
[0429]
[0430]
[0431]
[0432]
[0433]
[0434]
[0435]
[0436]
[0437]
[0438]
[0439]
[0440]
[0441]
[0442]
[0443]
[0444]
[0445]

if(context ! = null) {

return context. invoke (mapTaskName, input) ;

return null ;

}
}
ReduceTask 1741 P SEILAE LA R AXAE F1) R 7R H -
package com. wm. app. b2b. server. mapred ;
import com. wm. app. b2b. server. Service ;
import com. wm. data. [Data ;
import com. wm. data. [DataCursor ;
import com. wm. data. [DataUtil ;
import com. wm. lang. ns. NSName ;
public class ReduceTask extends AbstractTask
{
private Integer[] mapTaskIDArray = null ;
private boolean inMemory — false ;
public ReduceTask(int id, TaskTracker taskTracker, NSName
reduceSvcName, TaskResultStoreConfig resultStoragePolicy)
{
super (id, taskTracker, reduceSvcName, resul tStoragepolicy) ;

if(resultStoragePolicy instanceof

TaskResul tMemStoreConfig) {

[0446]
[0447]
[0448]
[0449]
[0450]
[0451]
[0452]
[0453]
[0454]
{

[0455]
[0456]
[0457]
[0458]
[0459]

inMemory = true ;

}
public void setCompletedMapTasks (Integer[]mapTaskIDArray) {
this. mapTaskIDArray — mapTaskIDArray ;

}
public void runTask ()

{
if (mapTaskIDArray == null || mapTaskIDArray. length ==10)

return ;

}
if (inMemory) {

invokeReduceService (mapTaskIDArray) ;

22
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[0460] else {

[0461] IDataCursor reduceServicePipelineCur =
[0462] taskInput. getCursor() ;

[0463] boolean islLastReduceBatch =

[0464] IDataUtil. getBoolean (reduceServicePipelineCur,
[0465] MapReduceConstants. IS_LAST REDUCE_STEP) ;

[0466] IDataUtil. remove (reduceServicePipelineCur,
[0467] MapReduceConstants. IS LAST REDUCE STEP) ;

[0468] reduceServicePipelineCur. destroy () ;

[0469] for(int i = 0 ;i < mapTaskIDArray. length ;i++) {
[0470] if (i == mapTaskIDArray. length—-1 &&
[0471] isLastReduceBatch) {

[0472] reduceServicePipelineCur =

[0473] taskInput. getCursor() ;

[0474] TDataUtil. put (reduceServicepipelineCur,
[0475] MapReduceConstants. IS _LAST REDUCE STEP, true) ;

[0476] reduceServicepipelineCur. destroy () ;
[0477] }

[0478] invokeReduceService (newInteger[]

[0479]  {mapTaskIDArray[i]}) ;

[0480] }

[0481] }

[0482] storeTaskResult (taskInput) ;

[0483] }

[0484] private void invokeReduceService (Integer[]mapTaskIDs) {
[0485] IData[]reducelnputDataArray = null ;

[0486] IDataCursor reduceServicePipelineCur = tasklInput.
getCursor () ;

[0487] IData reducelntermediateOQutput =

[0488] (IData) IDataUtil. get (reduceServicePipelineCur,
[0489] MapReduceConstants. SERVICE OUTPUT DATA) ;

[0490] int length = 0;

[0491] if (reducelntermediateOutput ! = null) {
[0492] length — mapTaskIDs. length+1 ;

[0493] felse {

[0494] length = mapTaskIDs. length ;

[0495] |

[0496] int count = 0 ;

[0497] reducelnputDataArray = new IDatal[length] ;

23
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[0498] if (reducelntermediateOutput ! = null) {

[0499] reducelnputDataArray[count++] =
reducelntermediateOutput ;

[0500] }

[0501] for (Integer mapTaskID:mapTaskIDs) {

[0502] synchronized (taskTracker) {

[0503] reducelnputDataArray [count++] =

[0504] taskTracker. removeMapTask (mapTaskID). getTaskResult () ;
[0505] }

[0506] J

[0507] IDataUtil. put (reduceServicePipelineCur,

[0508] MapReduceConstants. REDUCE_INPUT DATA, reducelnputDataArray) ;
[0509] if (reducelnputDataArray ! = null) {

[0510] try {

[0511] Service. doInvoke (serviceName, taskInput) ;
[0512] } catch (Exception e) {

[0513] e.printStackTrace() ;

[0514] }

[0515] }

[0516] reducelnputDataArray = null ;

[0517] IDataUtil. remove (reduceServicepipelineCur,

[0518] MapReduceConstants. REDUCE_INPUT DATA) ;

[0519] reduceServicePipelineCur. destroy () ;

[0520] }

[0521] }

[0522]  MapTask fil ReduceTask #SLA#iH % 25 AbstractTask /E 482, R E A4k & H J@ 4 L
F set Fll get 7797, IX{ELL T AbstractTask 7@ PEACIS IR R H

[0523] package com.wm. app. b2b. server. mapred ;

[0524] import com.wm. app. b2b. server. InvokeState ;

[0525] import com.wm. app. b2b. server. Session ;

[0526] import com.wm. data. IData ;

[0527] import com. wm. lang. ns. NSName ;

[0528] public abstract class AbstractTask implements Task

[0529] {

[0530] private int taskID = -1 ;

[0531] protected TaskStatus taskStatus — null ;
[0532] protected TaskTracker taskTracker = null ;
[0533] protectedInvokeState invokeState = null ;
[0534] protected Session session = null ;

24
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[0535]
[0536]
[0537]
[0538]
[0539]

protected IData taskInput = null ;

protected NSName serviceName = null ;

protected HostSelector hostSelector = null ;

private TaskResultStoreConfig taskResultStoreCfg = null ;
public AbstractTask(int id, TaskTracker taskTracker, NSName

[0540] serviceName, TaskResultStoreConfigtaskResultStoreCfg) {

[0541]
[0542]
[0543]
[0544]
[0545]
[0546]
[0547]
[0548]
[0549]
[0550]
[0551]
[0552]
[0553]
[0554]
[0555]
[0556]
[0557]
[0558]
[0559]
[0560]
[0561]
[0562]
[0563]
[0564]
[0565]
[0566]
[0567]
[0568]
[0569]
[0570]
[0571]
[0572]
[0573]

this. taskID = id;

this. taskTracker = taskTracker ;

this. serviceName = serviceName ;

this. taskResultStoreCfg = taskResultStoreCfyg ;
}
public void setInvokeState (InvokeState invokeState)

{

this. invokeState = invokeState ;

}

public void setInvokeSession(Session session)

{

this. session = session ;
}
public void setTaskID(int taskID)
{
this. taskID = tasklID ;
}
public int getTaskID()
{
return taskID ;
}
public void setTaskInput(IData tasklInput) {
this. taskInput = tasklnput ;

I

public void setTaskStatus(int status)
{

taskStatus. setTaskStatus (status) ;
f

public void storeTaskResult(IData result) {
this. taskResul tStoreCfg. storeResult (result) ;

}
public IData getTaskResult() {
return this. taskResultStoreCfg. fetchResul tAndDestroy () ;

25
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[0574] }

[0575] public void setHostSelector (HostSelector hostSelector)
[0576] {

[0577] this. hostSelector = hostSelector ;

[0578] }

[0579] }

[0580] WA Hi, AbstractTask A< Ef SEIEL [ Task, HoR B 1 SLHAE LU A 51 R
H

[0581] package com.wm. app. b2b. server. mapred ;

[0582] import com.wm. app. b2b. server. InvokeState ;

[0583] import com.wm. app. b2b. server. Session ;

[0584] import com.wm. data. IData ;

[0585] public interface Task

[0586] {

[0587] public void setInvokeState (InvokeState invokeState) ;
[0588] public void setInvokeSession(Session session) ;

[0589] public void setHostSelector (HostSelector hostSelector) ;
[0590] public intgetTaskID() ;

[0591] public void setTaskID(int taskID) ;

[0592] public void setTaskStatus(int status) ;

[0593] public void setTaskInput(IData taskInput) ;

[0594] public void runTask() ;

[0595] public void storeTaskResult(IData result) ;

[0596] public IData getTaskResult() ;

[0597] }

[0598]  EAJx B ) 7 A5 P SEE B o 7 o A AR R R 2R A 11, AT TAE DA ARIE 4136
%'L‘H :

[0599] package com.wm. app. b2b. server. mapred ;

[0600] import java.util.Arraylist ;

[0601] import java.util.HashMap ;

[0602] public class TaskTracker

[0603] {

[0604] private ArrayList{Integer>completedMapTasks = new

[0605] ArrayList<{Integer>() ;

[0606] private ArraylList{Integer>completedReduceTasks = new
[0607] ArrayList<Integer>() ;

[0608] private HashMap<{Integer, MapTask>mapResults = new
HashMap<Integer,

[0609] MapTask>() ;

26
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[0610]
[0611]
[0612]
[0613]
[0614]
[0615]
[0616]
[0617]
[0618]
[0619]
[0620]
[0621]
[0622]
[0623]
[0624]
[0625]
[0626]
[0627]
[0628]
[0629]
[0630]
[0631]
[0632]
[0633]
[0634]
[0635]
[0636]
[0637]
[0638]
[0639]
[0640]
[0641]
[0642]
[0643]
[0644]
[0645]
[0646]
[0647]
[0648]

private HashMap<{Integer, ReduceTask>reduceResults = new
HashMap<{Integer, ReduceTask> () ;

public ArrayList<{Integer>getCompletedMapTasks ()

{
ArraylList<{Integer>ret = completedMapTasks ;
[/ BRIREEA R, DA BAT R AR E B E B
completedMapTasks = new ArrayList<{Integer>() ;
return ret ;

}
public int getNumCompletedMapTasks ()

{

return completedMapTasks. size() ;

!
public void addMapTaskToCompletedlist (MapTask task)

{
completedMapTasks. add (task. getTaskID()) ;
mapResults. put (task. getTaskID (), task) ;

}
public MapTask removeMapTask (Integer taskID)

{

return mapResults. remove (taskID) ;

}
public ArraylList{Integer>getCompletedReduceTasks ()

{
ArraylList{Integer>ret = completedReduceTasks ;
/) BB FIER, UAE IR LR BB R
completedReduceTasks = new ArrayList<{Integer>() ;

return ret ;

}
public int getNumCompletedReduceTasks ()

{

return completedReduceTasks. size() ;

}
public void addReduceTaskToCompletedlist (ReduceTask task)

{
completedReduceTasks. add (task. getTaskID()) ;
reduceResults. put (task. getTaskID (), task) ;

}
public ReduceTask removeReduceTask (Integer taskID)

27
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[0649]
[0650]
[0651]
[0652] }

{

return reduceResults. remove (taskID) ;

[0653] package com.wm. app. b2b. server. mapred ;

[0654] / % %

[0655]
[0656]

[0657]

[0658]
WBE,
[0659]
[0660]
[0661]

* TaskFactory A H LL T B 417 MapTask 8% ReduceTask

* 1. #Zhri& isPersistMapIntResult 1 isStoreMapIntResult #% & , 7 [A] Bk
Sf i R
* FREEIR B AE $1S-DIR/logs HxH . 3C{FE4 4 Map_jobld_taskld B¢ Reduce_
jobld taskId
* 2. WRBRE isPersistMapIntResult K4 1% B MR isStoreMapIntResult

o HH RS i R A R AP AEAE it 2
* 3. XA HA AL, A IR R gt AN A AE SO/ AF il

*x/

[0662] public class TaskFactory{

[0663]
taskId) {
[0664]
[0665]
[0666]
[0667]

public static MapTask createMapTask (JobInProgress job, int

String tag =" Map_"” +job. jobClient. jobId+” _” +taskld;
if (job. jobClient. isPersistMapIntResult) {
if (job. jobClient. isStoreMapIntResult) {
return new MapTask (taskId, job. taskTracker,

[0668]  job. jobClient.mapTaskName, new TaskResultFileStoreConfig(tag)) ;

[0669]
[0670]
[0671]

}

else {

return new MapTask (taskId, job. taskTracker,

[0672]  job. jobClient. mapTaskName, new TaskResultNoStoreConfig(tag)) ;

[0673]
[0674]
[0675]
[0676]
[0677]

}
}

elsef
if (job. jobClient. isStoreMapIntResult) {
return new MapTask (taskId, job. taskTracker,

[0678]  job. jobClient.mapTaskName, new TaskResultMemStoreConfig(tag)) ;

[0679]
[0680]
[0681]

}

else{

return new MapTask (taskId, job. taskTracker,

[0682]  job. jobClient. mapTaskName, new TaskResultNoStoreConfig(tag)) ;

[0683]

}

28
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[0684]
[0685]
[0686]
[0687]
[0688]
jobId+”
[0689]
[0690]
[0691]
[0692]
[0693]
[0694]
[0695]
[0696]
[0697]
[0698]
Session
[0699]
[0700]
[0701]
[0702]
[0703]
[0704]
[0705]
[0706]
[0707]
[0708]
[0709]
[0710]
[0711]
[0712]
[0713]
[0714]

}

public static ReduceTask createReduceTask(JobInProgress job, int
taskId) {
String tag = " Reduce_ ” +job. jobClient.
" +tasklId ;
return new ReduceTask (tasklId, job. taskTracker,
job. jobClient. reducer, new TaskResultMemStoreConfig(tag)) ;
}

}

package com. wm. app. b2b. server. mapred ;
import com. wm. app. b2b. server. InvokeState ;
import com. wm. app. b2b. server. Session ;
public class TaskInProgress

{

public void executeTask(Task task, InvokeState invokeState,

session)
{
task. setInvokeState (invokeState) ;
task. setInvokeSession (session) ;
task. runTask () ;

}

package com. wm. app. b2b. server. mapred ;
import java. io.File;

import java. io.FilelnputStream ;

import java. io. InputStream ;

import com. wm. app. b2b. server. Server ;
import com. wm. data. [Data ;

import com. wm. util. coder. IDataXMLCoder ;
import com. wm. util. coder. XMLCoderWrapper ;

public class TaskResultFileStoreConfig implements

TaskResultStoreConfig{

[0715]
[0716]
[0717]
[0718]
[0719]

private File savedFile = null ;

private String dataTag — null ;

public TaskResultFileStoreConfig(String dataTag) {
this. dataTag = dataTag ;
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[0720]
[0721]
[0722]
[0723]
[0724]
[0725]
[0726]
[0727]
[0728]
[0729]
[0730]
[0731]
[0732]
[0733]
[0734]
[0735]
[0736]
[0737]
[0738]
[0739]
[0740]
[0741]
[0742]
[0743]
xml” )
[0744]
[0745]
[0746]
[0747]
[0748]
[0749]
[0750] |}

public IData fetchResultAndDestroy () {

InputStream is = null ;

try {
XMLCoderWrapper xc = new XMLCoderWrapper () ;
is = new FilelInputStream(savedFile) ;
return xc. decode(is) ;

} catch (Exception e) {
e. printStackTrace () ;

} finally {
try{
if(is ! =null){
is.close() ;
}

} catch (Throwable t) {
t. printStackTrace () ;
} finally {
savedFile. delete() ;

}

return null ;

}

public void storeResult(IData result) {
try |

7

savedFile = new File(Server. getlLogDir (), dataTag+

IDataxMLCoder xc = newlDataXMLCoder () ;
xc. writeToFile (savedFile, result) ;

} catch (Exception e) {
e. printStackTrace () ;

[0751] package com.wm. app. b2b. server. mapred ;

[0752] import com.wm. data. IData ;

[0753] public class TaskResultMemStoreConfig implements
TaskResul tStoreConfig{

[0754]
[0755]
[0756]

private IData result = null ;
private String dataTag = null ;
public TaskResultMemStoreConfig(String dataTag) {
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[0757]
[0758]
[0759]
[0760]
[0761]
[0762]
[0763]
[0764]
[0765]
[0766]
[0767]
[0768]
[0769]
[0770]
[0771]
[0772]
[0773]
[0774]
[0775]
[0776]
[0777]
[0778]
[0779]
[0780]
[0781]
[0782]
[0783]
[0784]
[0785]
[0786]
[0787]
[0788]
[0789]
[0790]
[0791]
[0792]
[0793]
[0794]
[0795]

this. dataTag = dataTag ;

}

public IData fetchResultAndDestroy () {
return result ;

}

public void storeResult(IData result) {

this. result = result ;

}

package com. wm. app. b2b. server. mapred ;
import com. wm. data. [Data ;
import com. wm. data. [DataFactory ;
public class TaskResultNoStoreConfig implements TaskResultStoreConfig/{
private String dataTag — null ;
public TaskResultNoStoreConfig(String dataTag) {
this. dataTag — dataTag ;
}
public IData fetchResultAndDestroy () {
returnIDataFactory. create () ;
}
public void storeResult(IData result) {
}
}

package com. wm. app. b2b. server. mapred ;

import com. wm. data. [Data ;

public interface TaskResultStoreConfig{
public void storeResult(IData result) ;
public IData fetchReSultAndDestroy() ;

}

package com. wm. app. b2b. server. mapred ;

public class TaskStatus

{
public static final int TASK_DISPATCHED = 1 ;
public static final int TASK_RUNNING = 2 ;
public static final int TASK_COMPLETE = 3 ;
private int taskStatus = 0 ;
public int getTaskStatus()
{

return taskStatus ;
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[0796] }

[0797] public void setTaskStatus(int taskStatus)

[0798] {

[0799] this. taskStatus = taskStatus ;

[0800] }

[0801] !

[0802] package com.wm. app. b2b. server. mapred ;

[0803] public class RoundRobinHostSelector implements HostSelector

[0804] |

[0805] private ClusterHosts clusterHosts = null ;

[0806] private int hostIndex = 0 ;

[0807] private Object lock = new Object() ;

[0808] public void setClusterHosts(ClusterHosts clusterHosts)

[0809] {

[0810] this. clusterHosts = clusterHosts ;

[0811] }

[0812] public synchronized HostInfo getHostInfoEntry ()

[0813] {

[0814] HostInfo hostInfoEntry — null ;

[0815] synchronized (lock) {

[0816] if (clustertosts. hostInfoArrayList. size() == 0) {

[0817] return null ;

[0818] }

[0819] hostInfoEntry = clusterHosts. hostInfoArrayList.
get (hostIndex) ;

[0820] hostIndex++ ;

[0821] if (hostIndex == clusterHosts. hostInfoArraylList. size()) {
[0822] hostIndex = 0 ;

[0823] }

[0824] }

[0825] return hostInfoEntry ;

[0826] }

[0827] }

[0828] package com. wm. app. b2b. server. mapred ;

[0829] public class MapReduceConstants

[0830] {

[0831] public static final String SERVICE INPUT_DATA
=" servicelnputData” ;

[0832] public static final String IS LAST SPLIT =" islLastSplit” ;
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[0833] public static final String MAP_ITERATION =" $maplteration” ;
[0834] public static final String IS _LAST _REDUCE _STEP
=" islLastReduceStep” ;

[0835] public static final String REDUCE_INPUT _DATA
=" reducelnputData” ;

[0836] public static final String SERVICE OUTPUT_DATA
=" serviceOutputData” ;

[0837] public static final String SERVER ID =" id” ;

[0838] public static final String SERVER HOST =" host” ;

[0839] public static final String SERVER PORT =" port” ;

[0840] public static final String IS PRIMARY =" isPrimary” ;

[0841] public static final String MAPPER =" mapper” ;

[0842] public static final String REDUCER =" reducer” ;

[0843] public static final String MAPTASKNAME =" mapTaskName” ;

[0844] public static final String THROTTLE =" throttle” ;

[0845] |

[0846] package com.wm. app. b2b. server. mapred ;
[0847] import java.io.File;

[0848] import java.io.Fi lelnputStream ;
[0849] import java. io. InputStream ;

[0850] import java.util.Enumeration ;

[0851] import java.util.Properties ;

[0852] import java.util.StringTokenizer ;

[0853] import com.wm. app. b2b. server. Server ;

[0854] public class JobConfiguration

[0855] {

[0856] private static final String CLUSTERED HOSTS FILE NAME =
[0857] " ClusterHosts.cnf” ;

[0858] public void readJobConfiguration(ClusterHosts clusterHosts)
[0859] {

[0860] try {

[0861] /) ANBE I BR IR o

[0862] InputStream fis = new FilelnputStream(new File
[0863] (Server. getConfDir () , CLUSTERED HOSTS_FILE NAME)) ;

[0864] Properties prop = new Properties() ;

[0865] prop. load (fis) ;

[0866] Enumeration propertyNames = prop.
propertyNames () ;

[0867] while (propertyNames. hasMoreElements ()) {
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[0868]

String key = (String)propertyNames.

nextElement () ;

[0869]
[0870]
[0871]
[0872]
[0873]
[0874]
[0875]
[0876]
[0877]
[0878]

clustered

[0879]
[0880]
[0881]
[0882]
[0883]
[0884]
[0885]
[0886]
[0887]
[0888]
[0889]
[0890]
[0891]
[0892]
[0893]
[0894]
[0895]
[0896]
[0897]
[0898]
[0899]
[0900]
[0901]
[0902]
[0903]
[0904]

StringTokenizer values = new

StringTokenizer (prop. getProperty (key), " ;:” ) ;

clustertosts. addNodeToCluster (key,

values. nextToken (), Integer. parselnt (values. nextToken()),

Boolean. parseBoolean (values. nextToken())) ;

|
}catch (Throwable t) {
// R
t. printStackTrace () ;

System. out. printIn(” Error while reading the

hosts properties file” ) ;

}

}

package com. wm. app. b2b. server. mapred ;

public interface HostSelector

{

}

public void setClusterHosts(ClusterHosts clusterHosts) ;
public HostInfo getHostInfoEntry() ;

package com. wm. app. b2b. server. mapred ;

import com. wm. app. b2b. client. Context ;

public class HostInfo

{

boolean isPrimary = false ;
String hostDnsName — null ;
int port = —-1;
boolean isConnected = false ;
Context context = null ;
public HostInfo(String hostDnsName, int port, boolean isPrimary)
{
this. hostDnsName = hostDnsName ;
this. port = port ;
this. isPrimary = isPrimary ;
}
public String getHostName ()
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[0905] {

[0906] return hostDnsName ;

[0907] }

[0908] public int getPort ()

[0909] {

[0910] return port ;

[0911] }

[0912] public boolean isPrimary ()

[0913] {

[0914] return isPrimary ;

[0915] }

[0916] public boolean isConnected()

[0917] {

[0918] return isConnected ;

[0919] }

[0920] public void setConnected(boolean isConnected)
[0921] {

[0922] this. isConnected = isConnected ;
[0923] }

[0924] public Context getContext ()

[0925] {

[0926] return context ;

[0927] }

[0928] public void setContext(Context context)
[0929] {

[0930] this. context = context ;

[0931] }

[0932] }

[0933] package com.wm. app. b2b. server. mapred ;

[0934] import java.util.ArraylList ;

[0935] import java.util. Iterator ;

[0936] import java.util.Map ;

[0937] import java.util.LinkedHashMap ;

[0938] import com.wm. app. b2b. client. Context ;

[0939] public class ClusterHosts

[0940] |

[0941] protected Map<String, HostInfo>clusterMap = new
LinkedHashMap<{String,

[0942]  HostInfo> () ;
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[0943]
[0944]
[0945]
int

[0946]
[0947]
[0948]
[0949]
[0950]
[0951]
[0952]
[0953]
[0954]
[0955]
[0956]
[0957]
[0958]
[0959]
[0960]
[0961]
[0962]
[0963]
[0964]
[0965]
[0966]
[0967]
[0968]
[0969]
[0970]

protected ArrayList<{HostInfo>hostInfoArrayList = new

ArraylList<{HostInfo> () ;

public void addNodeToCluster (String nodeName, String hostDnsName,

port, boolean isPrimary)

{
HostInfo hostInfo = new HostInfo (hostDnsName, port, isPrimary) ;
clusterMap. put (nodeName, hostInfo) ;
hostInfoArraylList. add (hostInfo) ;
}
public void freeClusterHosts ()
{
clusterMap. clear () ;
Tterator iter = hostInfoArraylList. iterator() ;
Context context = null ;
while (iter. hasNext ()) {
HostInfo hostInfo = (HostInfo)iter.next() ;
if (hostInfo ! = null) {
if (! hostInfo.isPrimary) {
context = hostInfo. getContext () ;
context. disconnect () ;
hostInfo. setContext (null) ;
hostInfo. setConnected (false) ;

}
hostInfoArraylList. clear() ;
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