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SN0
HFiXHy (Spring Batch&EX#EHXh)Y H #HEMNER FA Pk (BookStack.CN)
HITMIEE, LT 2018-04-15,

Ptk (BookStack.CN) {RIEMXERE, HIE, JALFINEE, ULANXEABTHWERNSHT
=l

==o

XHEATHMER(NEEMEIE, $i%(BookStack.CN) JELRIAXHEABTHIRS 2L HER.
REEFESUEREAIRER, RUXERATEANEGSMNMTS, BRBIRE, EBHEEF,
RN, SMEBMEBELEE A,

EE, MREEBEEE. LEMEIPBABMEETERNAINNME, MIHZEE ik
(BookStack.CN) , RFENRRIERE LEH—MNOE !

R LRI ERLETEI AR, B2 $ik(BookStack.CN) FRENERFAUSIHY, LARR LiNIREHR
KT X,

A%tk : http://www.bookstack.cn/books/SpringBatchReferenceCN
HEEM: http://www.bookstack.cn
FHFARE: https://github.com/TruthHun

PE, IEMREREAL | BigHMIRNEIEE, BEMIRNAESE, tbRGHE—(IHIR2LEas
iEE, EABAERE EIRIERE,
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Spring Batch£:2% S #4FR SChiR

Spring Batch2: % 3 A4 L hR

e Spring Batch&&XHH3IhR

Spring Batch&EXI4HhR

[F{E¥&: Lucas Ward , Dave Syer , Thomas Risberg , Robert Kasanicky , Dan
Garrette , Wayne Lund , Michael Minella , Chris Schaefer , Gunnar Hillert

IRES: 3.0.1.RELEASE EERNE= LA, sE EFHTMLETIEIR
TELRTI ST iR AS il . FELRT0 0

EXMHANEF © 2009, 2010, 2011, 2012, 2013, 2014 GoPivotal&l, REEFTEIF
AXHEMEIEN R ELEMANEIN, BN ZEELRNRIER, MEREWEERZER, Titnk
§ 2B FhRiE 2 FTENAR,

AEECAYASpring BatchSEDXENZA T 2014FE7H21 B FRENIE, RINABFESARIETE &
HFEREIME, S5MFERMMEE]: kinmking@163. com,

EHREMRTIRINT

e kimmking(http://blog.csdn.net/kimmking)
o Hii(http://blog.csdn.net/renfufei)

e stormhouse(http://stormhouse.github.io/)
e Sean(http://caochengbo.iteye.com)

e 2% (http://blog.csdn.net/ohalo)

MBS 14/17 ~ 82%
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¥ ]
1
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Spring Batchy 144

Spring Batch/ 143

e Spring BatchN'4

Spring BatchiT'4

Edl G, BRZ NANMARFTEEE MR ERMAIERRITREN I S RE . MAIBWZFEE
Bt B8 HIRERHITEME RN ZZELIE, R EERESHNE, AFEALFM. T

MIREEERBREISG (MARET, BANEMT) , NETHGIRBLE A SN BLRE 2, LiEEF
BRERELS, (WNRFEMBFEE, MIRIFE ), thaJERMARER/IMBRFEMENZI N SMHEUE, BEF

ZRIVE. BIERKE., FEIESHNANLEECHBEES. Rl hEsRETHERITHNES
ES i i T

Spring Batch2—MNRERMGEHHIEESR, TRTALXEWEERAPHLEEXSEZHIE
EAIEW S . Spring Batch EFP0JO 1 SpringiEZR, BUB S LFEA, ILHFAERE S
VEIFF AEWKARS . Spring BatchARIBE (scheduling)iEZE. EABLERSIEFTFNE
WARiEAERESS, eiEm W FRMFIFRR, flilQuartz, Tivoli, Control-MZ%H.EEITHIRAE
2 —EIMETRES MR, MAZAREKIAERELRR.

Spring Batchigft 7T KEM, FJERAINEE, XLEINEEN KEIBLIERIZRM AT LR, 81F B
/R (tracing), BESEIE, {(ES4IE(processing)%iit, ESER, 2B (skip), &
BEESEEE, WM RHETIFSSRESMEYE, FZeeiBidit(optimization ) Mok
AR (partitioning techniques)RERMITBARIIBENHLIBTS,

Spring Batch@— "EBEuY BHMIESS, BRIV IR, & 8 2R K EURHEAC IR (E &R =] A&
i¥Spring BatchiEZERsLI,
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EFRNE REBAXEXIEXRLDEENEREETweb MSOAETEENFHIFESRFTE, EFjava
AL IENESRAD T AR)R, REARWITIMNER —EEBXMLENTER. EENERZ—MrE
B, FTEANMAEERSHRERIVEFPNITRAAFEFEERS — KRS, —KEANRE, URES
NEBRERRERTI R,

SpringSourcefllAccenture (IRHH ) MO T BESERKIEZMIRA, RARTESCINH IR
FEEFEMUSIEEZLR, SpringSourceBRAMEAALIRER, EFESpringiER R HEIIRIZE
B, BIREREEBES M NIUEZEBANESIEKE, CIiEHSREN. WIHIATTHIELEjavafB RS
R ENX-BEEMNTULTH, ARQEBEBEENTHAETspringtIftIERRAR, HIFS
BEFHBREUNEIE, XENEHRT - LERNIIIMIATIURESIMENAR, B TFRERBRS
EEERHEF BT AR 0B, BEFXLEFEE, SpringSourcefIRBFE—E£SEHF LSpring
Batch,

RAEEETIE T A B It MR R R EMIESR, IMERETH TEERNERHETRNRYG
& (WcoBOL/Mainframe, C++/Unix RIIEIEERITHIIavaF & )K#MESpring Batchlil
B, Spring BatchRKREBEHRMXIERERIRNMBENF L, 1858, URRRIVEELE,

RHREEE AT SSpringSourceSEMERBIRFRGLIEF A, ERMTEMMNENSHE, HE
IR AL IZ N FRRT BERS 352 M A P, A A& E A IR HEREN., SRIDLTER
BR, mtetl R tHIE=Z&EFSpring Batch,
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Ed5EEZ3 s

ER=

o EMIAR
o WEHR
o XARBIFR
=
ERZ=
HARMIERFESRMBIBE. XA PIZBAEHE, AEBETRESENIZRE, &5

BRIBFERNBIBESRIER, BESpringBatchTHEEBEER T, AEERF T, #Mecaon
TERNMGEENR, HITEUSSHUNGE, MAIERASHRITIEN—MEMERS, m
Spring Batch@EME—REMIR MR K RRIERIHEALIEFFIRIESS,

V51

o TEHIRIIMAIEES

o HEAMAIE: HITHITIES

o NEER, AEEIRNAIE

o SHEMAIEES

o KMEFHNNENER

o TR AIBIES AR (ER TIER BN IRIEH )

o [FERRLIE: BRITICF (HIMNTEEIRA)

o TEMMAIEES: Fhngeh/\HEENMIESEFEFETE/HE

KRARB R

o FASpringfmizR: EARETETIHEZE, ILERBREMINGE

o TEEMIZM. HMAEMITIME, MAIENAZEERWIIXS

o EOENRMERMZORS, WEMBMEBHEEER

o RMERAIZINEIM, USEIAZORITRORFIEEA"

o ZTERE. EFRIFMY BIRS, EFspringlERNEIEE

o FTBEMZDIRSEFIURE ST REBR, ARNSEMEMARRE,

o RMt—/ERMIBIRE, BidMavenwiF, FNAREFSERNIARETED B

A RS{E B PAL(BookStack.CN) Fiz _12-



Spring BatchZ2#4)

Spring BatchZ2#4]
e Spring BatchZ2ty
Spring BatchZ3g4y

Spring Batch &itERZANBER T O BREMSELIHAF. FTEERTSpring BatchMZEME
RRBE, IMEMER AL IRAPALZERETREFNT BESSHAM.

E1.1: Spring Batch HE%EH

Spring Batch ZEMEEBER A=LSKEH: MHAE (Application), #Zl/E(Core) FIEAHZS
ME(Infrastructure),

NAE (Application)BEH & AGASpring batch4wBHIFFBHLAIEVEWFIE E XK,

Batchtzily(Batch Core) BEMEFIZHIHLIBIENFFMNENIZOZE, B1EF JobLauncher,
Job, %0 Step AYSKIR.

RNFE (Application) 5 &b (Core)HMETBAEMEMEZ L. EMEMEIEER
readers(ItemReader) #1 writers( ItemWriter), B\ services (WEiXiEIR
RetryTemplate), F®JUA#ENAEMZOEMER.

A% {E A Pk (BookStack.CN) #zE -13-
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I8 At IR A0S S R

1B At IR e S R

o BRAMAIERIE SR

BRI AR E SR

THRE-LEXBHESEN, EWEMGEBFRGRATUSE:

o HAMEZRMBESFMAELIRSZIEN, R 2T, &I FEMFAIMEN BRI REER 2 HAVRIR,
o RE[HERVEL, BRER M IEN AP ERE RANZE SN,
o REJREAEHURTFIMAIM S AIEX LR, RZIFA (B, SEMRLEBCHHIE).
o REJEELMERARARIR, LHRI/0, ReJGESHMENTFTRMITREIBS R
o HENHAERI/O(NTSQLIER)) NEBRANENIMIEI/0, 5312 AT AT IAYERFE
(flaws)EEk R :
o EEBNEZTER(FMBHATEN) HIFEIEE, HEFER,
o ZRIEEl/BEE-FFPELIEBNINEIE;
o F|EANNEMRKESIFHH,
o 7ESQLIBAIMIWHERE FRIFRIEE LIRS M.
o ER—MUAEREMBX—HIE, I, IRMGEZSHRRMBIBELS, FELIES —FICRN
ERGEXRFME, RO EAEBRBH —REFEIE.
o THHIGIEREFABNMPERBIING, U RETIERERITENIRNEDE.
o BERBHIBTEMEE NRIMER, BAE LI EMEUBERIE URIFHIETEM
(integrity),
o WNBFIEE, BRNERRISIMchecksum, FIgN, FEXHEHNZE —FERBICR, RBAXGFHEIE
RBFXBEFERMES (aggregate),
o REJGERMERMAESIMME NMEREIMEUEE, #HITIHRIFIHMITE MR,
o EAREMMAIERGTR, FEMNER—NMEXRIVKEL, 15512 7Tx24/ N REMMNELRS 2%, IR
EEHBETRITNMEBRF T, EBEXGFEN BN ZEAINBANEEZRE, NRARZKIMTX
X, XEENEFRANMXEBIERIZENRA S, EE2EHHITUH,

A A4(E A Pk (BookStack.CN) i 15
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HEALTRIRRE

o HEALIETRER

HE AL IR SRR

AT BN AL IR R FBROIRITAISEHL. M@ AR B E R SE AR R iR F R IR EE
Ritl B4t AL TR FE R A R AR SR AN DA Sz AL IR AR K

FEiZTH IR JobEY, RiZE W BB R MM — RIS R, FEEN T RERET UK AU T RIFREREER
BRRSCIN

o (EIRFEF (Conversion Applications): HINRFZIRUFEZESAINIMBRAFZHSFhER
X, BIEREREHCIE-MERIER, FRRBAEENESICRFRE TS ERIINERE
I XL BRI AL IR R AT AR D e 2 ER ARt T BSR4 (translation utility
modules) (£l Basic Batch Services, EARHAIEARS).

e I8i{FfE/F (validation Applications): WBIFFEFMBERFIBHA/MEICREZ2ERII—H
1. BIEEERETXELMEEER, R (checksums) AKIERKFINRZXEIEEE .

o IREVFZRF (Extract Applications): iX#F2R NEUEEESHEIAXHIZEY—HEICR, IRIEFE
XEYFMERRIE R, FHFE BRI RE A RIS .

o IREV/E#IEF (Extract/Update Applications): XFhiZRE MEIEESMG A SEIZENCER,
FRBANESRICREERBIBIERE, iSRS .

o SIBFNEFFER (Processing and Updating Applications): iXFIZREYM IREXELIGIE
2R ERMEASSICRFITAIE  XLEAIBEEEIE NBIREIZEEUE, Bl R HEUE
FE, Helgimticx .

o M /#&LFEF (Output/Format Applications): XFIEFEMBANXEFIZEVEE, 155
BEAMATER, FHITENREME XY, EJFRE S —MEFHARL.

E Rl SR EE N BRI EARERIRR T, FIAERERIMRH—NEERNERINT
(application shell).

PRT7 XL FZHRR, BN AT LAMER —2I 2 MRERISIREFRIA T (standard utility
steps), ul:

e Sort HiF, HEIFFERMBAXMFIZENER, HFRBIERPHE NkeyFERENHF, AREMEH
X, HEFBEEHRIMENRALARERRNT.

e Split {5, RAEFMEMIAXGERIZEILR, RBENFEMNE, FiEREAZREEH
XHR. RACIUEEXSREBRSHIELN (parameter -driven) RASLRAEFRMIT.

e Merge &7, EHEFRMSMNAAXGFIZRICR, HEASENHESAZEMAHXEF. &
FHOTLABE XS EHS IR (parameter-driven) RELHEEFRKNIT.

HAEIEFE Pt o] URIBI A RIR 5 25 :

A RS{E B PAL(BookStack.CN) Fiz _16-
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o WUIEEEIEE)(Database-driven)MINAERF, BAMNBIEERIKENEIITEIERE].
o XD (File-driven)MINATER, BHMAXARIKENEIEICRKIXENT .
o HEIKEN(Message-driven) BN TR HMNEEATI R REIE SR .

FTEt A IE R AR EME R IR . FMRIBERNEZEE: MENLIERATE, BEHLR
FEZ—MRIBRAWHLRE, TANMLIENEED (FEEERMESHEWBES IR (7x24/)
Bt )%, FRAEAR LR BIRMNALIERD) .

BRI AL IR IR TN ELIE :

o E—MUAEFOPMITEMNELHAIE

FARMAIR/ FELLALIE

E—RZBIFZSAREMHEAIE (runs or jobs)#EFHITHIT
HX (BNE—Z, BS M ELGIELIER—Njob)
EFEXLERAE

LFEIRFPOIAFRRT HEETAE X MERHF, AR — M HAEEONLESRESR, Mo XXM &

g%,
i S 2R P BESZ #5 L EIRIER S /SR P 288

TEHMESMFFRTHEXLEAITED . FERNEENRE, MR RAIRERHHIE RIS KT
REIEPITHIZEE, (P HRESKE, L BRI ZEREREN . ELt, ittt IR BRI A R 8E
EIRMAMSORTE (%5 ENEZIFMAYISIER2H7)

RIS AT AR E BRI B, th o] ATESRM AP SEIN B E X B BIARSS . AR S5 45 BR ER 2R A T X
(PlanE— N ERIEIEER (db-table) FEEMHENER ), AREN AR BEREIEFERIERZ
FIXFRELIELE . EIXZ 48 th AT DUE I X M ERA SCER, BAEE S AL IR AR L R Jo SRR B E BB i SR K

1 E—MREEOREENLIE WFETE— MR IR E O R E R HAE, BHRRIENE
L RAP A BRI REIRUER, tREH R Y, EHAIBET R BRI TER IR
7.

ABREAT, MERENAGZEZSESE. ZILEN—HER, HIMIERARFEER ERYRH ISR,
BESAEMNESLENHEE . IR EEFEMNBERE, RANMAKRBT - E—ERS, IHE
Rt EREFaE —HRENERE . AL, ERREREMNMIERSR, W IZHER-RE
(restart-recovery)EIMEERRZE, EARAR THLRIANBLEES A BEATHER.

2. FRMAIR/ELAIE AR IR BUIRINR SRR RELRA P EH, MANZHEELAF
FENMEEARE(FERRIEELREXH ), BMERFEBE /LR thaedE) . EN iz e E—IES
FRR—RBUREEE . XRL T HFEFA I VAR, thE4E T BIEAN T AT (E) .

YR B — MR RS — MTREVEE B, @I E R R BRIV AR BIR T .

o RMBURRICRFARATEMERE . IBETREA LK IZNELSIERERN SN ERIERTER

A RS{E B PAL(BookStack.CN) FizE 17-
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B EEEY . SRR —TEITAIER, B tIR1GI A AVAT BB . HIEF IR IZITUG
SINEFAT, FEupdatefR{FRIWHERE T &) {3 A R SR AR (B B AF Jo 5544 . AN SR A (] B4R ILES, 2K
RIS B BYEREFAN TN . SN RAT BBy ILED , X RAAEARIZF LGREVFILEX BN AT B R ESZ
BR—MEFENTR—FICR, BLLEHAREMIT.

o FEMBIE REBFNZICRFANTEEMHES, ALERRENEERES —MIEDISEED . B —Mi8
B ARSI SIRR P EA— N EBMlock-column?l . HIEFEEE N EHENMKN—1T0, ©
fElock column LiZE— M. IR AR —ITIRE THns A, B2 R il ERENE — 1T
K185 FIREVEN . HiREMEZF M TH, EHEEERIAEN, R1FEMIZRFRENUZIT.
BER, BV REBAIYIRIR BEAREAIX ER A (8] A A DL R SRR STEE M, bE {38 FR 4548 B Bl
(eg., SELECT FOR UPDATE).REFE, XM EMYIEHIEIBHERMNRS, R T EEME—
MNENYVFINLERBESEIE, (ke RMAFRREZFE T, WENFEZR T A EHawEhiEN .

XERAARN—EEATHAIE, (Efthf]0] AR BEF KM IBFELEMER T (10, BEER
EHTRD) AFR—MRAN, RMBIEES FHELNA, MEMHEES THAIENA . REFERTZ
B/, LB ZEBRIFNBIBRNREFHLIRARFNEER.

BIE, ARG EEASIT (address locking) BEigR BRESBEATRINEESITE—HB
KHVIER . MNRERMIES, (RO IER IO B IR X L DUk e B TERITE S . NRERZE Y, BERYT
HIfRRDNERBIZE—MBIEI SIS, (FE IR R IR RAERIPIIBEIERE S A (groups), HRER
ERMEBIEH (non-deadlocking) . XMIZEUEIERNBEEAEMGRKHITHEIE. FH
. BEE F5.

3. HTAIE FHITAEARFSMMAIEEIT(run, Bid, KERGITHRHIERF ) /(ES5 (job) BIRFH1TiHE
1B1T, MERLIEZIETH EREZRE. RS MESANMERE — X BER. R3IZEFIHA
S 4EA . IRBFFERZFNRES, BAXNMRSAMIZER D XEEREIR . 5 —MER2ER
EHIRRE — NIRRT 2 BRI R R  EH RN ZABIMHER RS E—1TIC
x, NEXEFREDRENEFER . FITHITIELRH IR EIE FREE G EIX MEHIR,
AHERS AT AVIEFIRRIRIR .

SNRARR T BURLRIAY ), FHTAIER AT BAET E A SN EIERFAITSEM G RMARBLENINE
B, FTE K BB ARBRAEHIZE B BAICPURTE] . TR, BRI RV IE T8N, A
WIRFTE [EEIGTRIEIZER R R A5 RIRT (8]

HTAERNEth X R0 BEAHTEHUR—RARRFRN TR (NXHE,. BIEEEHBE) L
EIERFRESHAREREZEM— N EXEEZNHRR (ANTERETERZS?).

4. 573X (Partitioning) HXEARFSRAFKEMIEIZFFH &M (concurrently)iEfT. X
FEPBRER D BRIEIRFITIZFFRIRE . AICARINS XAV EEERIRL T BAIR DRV
X M/ EBRMBIEERB S XU ITFIEFERANEMRIERIET.

LESh, 7 XAV RS AR 0 LR D EEAMIBIRS . P XM S ERIEEIRITFIREE 2 X RS
RERXH. FER, BEESXAN—ERBEEFFEEMELINNX, REEASHBATX
RIAEN. TENERRRT HXNGE:

A RS{E B PAL(BookStack.CN) Fijz _18-
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I
* L

Sirwaplui srX4aME SFNE
(Split Process) (Partitioned Process) (Merge Process)

- - .

-<-_~- E-

- - .

RBRMNIZEBRIE, MARTNSEESXNNE. BENNAFEESRNZAASETE. B
HECE R AMRIBSHRRTE , FIIASIE R/ F1/38 BAIERHBE.

417X 7G%E FTEIET —LErENIXGZE. RO XGEEREEFBEARRE .
1. EREEERD FCRE

I REBEWANICRES D BABERA SRS (Fli1efn, IFEHMIREMEENTHZ—). &
NERS FHFE B — Mt AL IR /1R BUFZ R SK ISR AL IE .

ATERZMGE, FREATGEFICRERS . FONERE— I ERANENR/MEMLE, ZFD
BT ARERRBIEA bR/ IREVIZF LIRS D AVHIA .

FistiEa gER — MERMFAHE, AAEVITTEHHEN SR FIREMLR .
2. WRIEXEEY (Key column)5r iR

X RENFEMANICRIRBRENKBRIIRS MR, LEINENMD (location code), FHEFEMEHELE—
HEALIESEA . B TR A BAR, the] AERAS(E.

3. BIENXRRE DLW — M LIESLA (1FERTX).
4. BIEEN 2 RE R LW IESLFIRE (FIWNE 0000-0999, 1000-1999 %)

EEABLIMMAER, HENRIMEEREZTEFNERCEMLIE/RIGEF, HFRHERRINE
EANREERSKA.

FEERAB2MEN, BMRAENESSWE N HIRFWSEAIIRE . A, —DSEFIERER

A% {E F Pk (BookStack.CN) #zE -19-
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WEMRITIMEN S (BIR] BEFEERENEN HTE0000-09995EEIA, ME1000-19995EEINAIE
R CUNRERXM A%, IR NZE BRI IRSEEN 5 .

EXAMTTER, AR EAHIESLACRFMREIIDNH . MAIELOIMBEH N EED)
SEE .

5. IRIEREIR D #E

XMTEREAR LRIRIERIIRS M, EARNRERIREREITOMR . € RENFICRESEMALE .
XL ENG R AIRIEF RSN LOIERIEN R . SIS EIT SRS ERTH .

ERXATER, fEENE LSO AEEE —MIENRE (MIEER) . HA, WTFHRIMNEY
BIE, TN BRES AU TRESEETMEF . B ENEENEE, LARENZHRSRIE
FEHITHENMAINE.

6. FitNRALIEFE R 2R

X REMAR—AHINRFRE, ERRYH— M ERE. EFRIEMER, FTEIEREFEBIRS HARAIE.
ERALIETE 7 IRENC RN ER, R R ZERARC AR IRAVICK, — EMATHRIZE (FF08) , TR
ICHIEERIPRE. SICRAIESA, BRI ER N TMEHER . IR FR 2 N SEAIAFEN
LA AR, A RHINIRRERLRRWEIE—X.

(ERZETR, R EMNI/ORENSHIEK A EBHIEF T, IMEMKIHE T, HASRERYE
Z2H1TH.

7 FRIBENEFE XX

XEERRPIBERNE —AXGF . AR XEFRIMS D E5D, 1F bR L B84
A

ERIX/METRY , FEIBRENEISX R, FIE X IR EINFE, BrIEiliES 2 X (multi-
partitioning)BIER . BT X T X5 B AR NS E .

8. {ERMRAEY (Hashing Column)

XM B EAERIEERTIEIN—MEET (key/index ) RIERIF (driver)idxk. XMEHEITNG
B —MEREE R E R B A IRIE FF RIS SEAI IR R M ERIT . BI30, SR BaN T =Mt abIESE
B, B4 A" B REISIMIC R THLAILRAIE, “B"EARCE T HSLHI2R AL IR, AL .

HEATIRRICRKANTIE (procedure, 127 ) 158 —MIYMOWHERE F A SRIE R A — MEEFEARIFIC
MFTETT. EPRMinser tREMMAIRCFER, BIAMERFREPHIFE— NSRBI (FIg0“A") .

—NE R IR FISRARER AR LA Z BINEF DA A RIS . HRMNE B S HFITH, X
MRS TT (FEEFIRE, R T AEMASIEE O ) A HTT AR A E thSEF

IR N AR E SR FR G CEX AR R TE AEF D ECIEIR, BURE FSLFIRIER
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Ll

4. 2B REMNAREF IR RERN

MNMR—IMZEFZHX (multi-partitioned) N BEFZEM, ETHIBERAXEY (key
column) R X FERMISANER, MNZEE—MHONXEERFEIXSH . IMARRRTRE
H, FRIE T RIS . MO EERE RBBENRER, WHSXE.

FRESXRPVEEMZEEFHSH, FHFERGERDBALF . BN 2N EKEFNNMNEN DX E—1T
B3R, AR . XNRMZE S XL : EFIDHES, PEXRS (HDEANEEID), — 57 KITRAY
Ry (keycolumn) MIE/IME, 73 X3 REY R BT IBIRAIE.

EFEF B, MFTEFEEM (Control Processing Tasklet, SIS IBIMLATR ) NiZ IS T2 F 1dF0
NXSEFBLZIEF  XETEWATIRND XK, RAENBERMZEIENHETE (NRERX
BIIMIE) . BN X SURAEENCIETIZRAXR:

o ATEEHEFLERLF, FEXD XSRS/ BIEEER
o EMERERGIERR RS ERAIEA IR BEFMMITHRE R ERIFT B IR

4.3 REJEEMLEIEH

HEFHTRDXIETH, 2SBBUBERRNFA, BTS2 & £ (Deadlocks) . AKX ER
IR RTTE AR TRIRE R T AT IUE R R AT 2/ HRBERN R SRIENL .

EEWRIR T IEERNZES | RE BRI R LA R TE BTk .

FEMEAREERREAEENEMRE, MABR, 2HR, iR (lock tables) . XN %
MABIR. I THERMA MMM, —MESNENNIIREXREEM.

SR /IMCIIE R RIBIN, SRARIR R — LIRS, AP MBS SBEITE AT S5 Eil
(wait-and-retry)EFaTE) . XEREEE— N BONFIRGZRIEERER, IARIN3%
IR, BES B — N ENR DB R TRIBE R

4. A RLBANRRE
SIEFARAGIRUL, 73 XM ZAANERR . EZR A  KARIE TR IZMITRRXES BE:

o ERFRNZAFND KSR
o ERFEMZAKIES XS
o ERHMIFSRERLENARERF

IE(validation) EEESVENNE, UAR:

s MAREFEZEBRSENBIRNINKX
o EENMPXZEIZBERE(gaps)

MRBIEER ST XY, FIEERE —EHIMIEIEBRRIER N D KA BRBIEEN A X .
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RREMNIZEEEESX (partitions) . BFET X #(6)H :

o HHEANT—MESTRZAIBREMBHISTXE LT ?
o MR—NDXJIobFLETEEALIE?

AR {E A Pk (BookStack.CN) #iE
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JEE 7/RBI(CVS_MySQL)

e Spring Batch/rffl: iZEXCSVXFFHE AMySQLEIIEE
o #E 5% R: Spring Batch G
o 1ZENFALIECVSIIF
o BARIEE
o F application context ¥ LETXHEEIRLRK
o EXjob
o MEFIZITIHE
o Spring Batch EIEHIBE
o {#F Spring Batch HITItEALIE
o g3 processors
o Tasklets(#{E%)
o ¥ (Resiliency)
= Skipping Items(PETEIRN)
= =i (Retrying Items)
ERF job

u
c4 4%+
o /E\Zl:l

Spring Batch/Rffl: iZEXCSVHFHE AMySQL
IR E

[E3Z44#E: Reading and writing CVS files with Spring Batch and MySQL

[RX{E&E: Steven Haines - ¥XARZEMIH

THAHZIERD:
SpringBatch-CSViERIXHD

Rt AL IEF2 e SRARVECh i L GBRV IR R PT BESHETE RN R 4, (BIMERATFI LA@id Spring Batchid
HiFE RSN/ R (chunk), SpringtEZEHAY Spring Batch &R, REIN&IHT AR S
BUSOF s THEAMIERI T2, AN —NERMEWN (Job) AF — FBICSVEHIZE=RIIEK,
HENEIMYSQLEUEES; ARHNT—EMR Spring Batch BIMALIEIFIE: R/ SHIERT
(processors), BAKRZ/MNHLTE(tasklets); mEBENA—T Spring Batch RHEAIAR
RLIE ZBRRIER (skipping), EiXidR(retrying), URIAIBEWEE (restarting ) B
T E(resiliency tools),

MRMFEEIavatl RFPAMAIERGET +HRULNEEE, BAGEEMETFARIEARL
£, MEERAFTELERENRE, RIBELBRFCRRMNER, EEESEFE, ZERRHER
ZEERITEZIEITHIERS,
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http://www.javaworld.com/article/2458888/spring-framework/open-source-java-projects-spring-batch.html
http://www.javaworld.com/author/Steven-Haines/
https://github.com/cncounter/SpringBatchReferenceCN/raw/master/01_introduction/osjp-spring-batch-example.zip
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WFMFERE, TER - LEF2AIMLENTR, EXEFATWUREMSpring Batch M=
TEKXENE:

o EWHIXMAHRL T —a2LEER, FEREGHETEAN ST, AR RIRENER D BARER S
2, REBENEHXE, H5— M EEFER,

o MREMITRHBHRERER, WIERMEEBEAREES, B IEIINEFERISHWRER
—RKMER, MRIFCHFIUER, WEmEBEERIT X,

o HEILFRF, AEHEMAREWRIEREHN, RIBAEMIENRS, EBUNREMARAARLE
WARXNRS, B4 —EREEEFEBNBIRTHARIE, UREZMES SRS,

o BRRBIZRTHEREHXMG, F2NHATEIUBXRERMKS (artifacts),

o EMBEXITREMRS, BXRBLFZRNTHIEEFREMBEMG, FFENRIZLEHEME
R,

el 5453k Spring Batch g4

Spring Batch BRZBEMES, BATEREMEFWHIIZOERT, BTG —MELDRLEA T3

TR

1. iZEVERE
2. WEHIEHITSMLE
3. WRIEHITEIRIE

BIan, FTH—ANCSVIENBVEUEX 4, WX HHRMBBERITEMGE, ARRBHIBEARIEE &
Spring Batch®d, FEMRE— reader RIEFEIXHHIEIE(BXR—1T), ABRBRIEEEA
processor #H{THIE, NEBEMZERBEREHDLER “HR chunks” , ARFIEXLIERE
X4 writer [\ EXERBAZNKIEES. WELFR.

Reader LHIEFERE Writer EE

FBNZIHCSY) EWTE - (Processor) [ 518

DataBase

El1 Spring BatchittIBMIERIZLE

Spring Batch RBETERMAIER reader SKIY, HMKHMEL THAIETIZ. 90 CcSvX¥,
XMLIZ ., $OBEE. XHTHIISONIER, EER IMS; EMHSLII TN writer, WMBEE, 6l
EBEHTENXM reader 1 writer HIEEE,

THAHEZIERD:
SpringBatch-CSViERIXH
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https://github.com/cncounter/SpringBatchReferenceCN/raw/master/01_introduction/osjp-spring-batch-example.zip
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B, IERNEE—1 file reader RiZEN CSVXH, BEABTMEE| —MTRA, FIGER I
SIBALIEER,

iZENF AL IECVS T

Spring Batch HJAE reader,  org.springframework.batch.item.file.FlatFileItemReader , FASRIF
XH@BTAZSANMINT, FBEAXAENSIA, XEGFLERBITH (LR, ®REFER),
BARAG BITERIR AN RAEY  1line mapper . {TBREIBEZEE— MDD EIFFBEMHIEEE(L1ine
tokenizer), ARBE—1THRI MBS MAMFER, TFE—1 field set mapper ,RIEFEREM
BN, FlatFileItemreader ~HIBCEUNTFFT/R:

751 —A\Spring Batch ECEX

1. <bean id="productReader" class="org.springframework.batch.item.file.FlatFileItemReader"
scope="step'">

2.

8- <!-- <property name="resource" value="file:./sample.csv" /> -->

4. <property name="resource" value="file:#{jobParameters['inputFile']}" />

5.

GF <property name="linesToSkip" value="1" />

7.

6. <property name="lineMapper">

9. <bean class="org.springframework.batch.item.file.mapping.DefaultLineMapper">

10.

11. <property name="lineTokenizer">

12. <bean
class="org.springframework.batch.item.file.transform.DelimitedLineTokenizer">

13. <property name="names" value="id,name,description,quantity" />

14. </bean>

15. </property>

16.

17. <property name="fieldSetMapper">

18. <bean
class="com.geekcap.javaworld.springbatchexample.simple.reader.ProductFieldSetMapper" />

19. </property>

20. </bean>

21. </property>

22. </bean>

TEREEXLAMNG., E2@BETENZENXR:

A% {E F Pk (BookStack.CN) #%E _25.
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FlatFileltemReader

> Resource B
—
> Lines To Skip BT LRy —itfT
- LineMapper e A— s
S SEE—
> LineTokenizer BRI B RRR S

7| FleldSetMapper | 4 irsimmTRtIIR—ANIS

E2 FlatFileItemReaderfJ4B{4

Resources: resource BMHIEE TEIZBIXMG, FREHIHI resource {ER T XHFRIMENTEE
12, R MAIEELTIEERTH  sample.csv ., BEBHRFERATIObSE  1nputrile  : &
Fjob parameters MAFEEITNARIBEZTEREE XS, EFEH import XHRIBERT,
EETN A REERABNISHLEEEFREINMEEEREFFREZ, (BE—EX—E, AXt/\ES
AB— "X G2 HEIS T )

Lines to skip: BM 1linestoskip #5iF file reader BZ/LHRHITEEMNT, @EECSVX
HHE—ITEESKARER, 5B, FTAAREIARIL reader BT XHEIIE—1T,

Line mapper:  linemapper RARPF—ITIERERI—INR, KEFENEG:

o LineTokenizer FEE TUUTRE—ITIHARNBNFER, AHIPIIETCSVXEFHRZIRIGIE,
o fieldsetmapper IRIBFEREME—INR, REOPFMET - rProdict WK, BHEE
id, name, description, BAK quantity .

HEE, BMSpring BatchiZt T EAIELR, ERNNFEREFERMREIMEE, FH2ERT
Product JREVRIE, L RIAVESHEITR,

7EB2 Product.java

1. package com.geekcap.javaworld.springbatchexample.simple.model;

3 i /* *
4. REFRIOFAEXR(P0JO)
5., ®/

A% {E F Pk (BookStack.CN) #zE -26-
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6. public class Product

7. {

8. private int id;

9. private String name;

10. private String description;

11. private int quantity;

12.

13. public Product() {

14. 3

15.

16. public Product(int id, String name, String description, int quantity) {
17. this.id = id;

18. this.name = name;

19. this.description = description;
20. this.quantity = quantity;

21. 3

22.

23 public int getId() {

24. return id;

25. 3

26.

27. public void setId(int id) {

28. this.id = id;

29. 3

30.

31. public String getName() {

32. return name;

33. 3

34.

35. public void setName(String name) {
36. this.name = name;

37. 3

38.

39. public String getDescription() {
40. return description;

41. 3

42.

43. public void setDescription(String description) {
44, this.description = description;
45. 3

46.

47. public int getQuantity() {

48. return quantity;

49. 3

50.

51. public void setQuantity(int quantity) {
52. this.quantity = quantity;

53. 3}

AR {E A P4k (BookStack.CN) #i&
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54, }
Product §E—¢%$E9POJO,@§4/|\$EQO BEIBRT ProductFieldSetMapper  ZEHIJR(X
B,

/BH83 ProductFieldSetMapper.java

1. package com.geekcap.javaworld.springbatchexample.simple.reader;

3. import com.geekcap.javaworld.springbatchexample.simple.model.Product;
4. import org.springframework.batch.item.file.mapping.FieldSetMapper;
5. import org.springframework.batch.item.file.transform.FieldSet;

6. import org.springframework.validation.BindException;

7.

8. /**

9. * {RiE CSV XHFMFEREAME Product XH
10. */

11. public class ProductFieldSetMapper implements FieldSetMapper<Product>

12. {

13. @Override

14. public Product mapFieldSet(FieldSet fieldSet) throws BindException {
15. Product product = new Product();

16. product.setId( fieldSet.readInt( "id" ) );

17. product.setName( fieldSet.readString( "name" ) );

18. product.setDescription( fieldSet.readString( "description" ) );
19. product.setQuantity( fieldSet.readInt( "quantity" ) );

20. return product;

21. 3

22. }

ProductFieldsetMapper ZESLIRT  FieldsetMapper JEM ,ZEORENX T —1MNAE:
mapFieldset() . RZE line mapper EF—1THURRENT HBEMIFER, MESWE—

Fieldset (BEIEMBATHIFER), RBEEXD  rieldset IRIEBL  maprieldset() Fik,
ZRERRBENREKRER CSVXEFRMN—1T, EARPIR, FALBEIE  rieldset HBIEM  read
FiE MEB—1  product 3K

B5ANZREE

EIZEHREI—H  product ZE , F—OMRBEBSARHEE, ENERTTUER—
processing step, AKX IR FHITRLE SR, hEREN, BIEEBIRSMIRE
R, BFE42 ProductItemWriter ZERYIRL,

/AHE4  ProductItemWriter.java

1. package com.geekcap.javaworld.springbatchexample.simple.writer;
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10.
11.
12.

14.
1S
16.

17.

19.

20.

21.
22.
23
24.
205
26.
27.
28.
29.

30.

Sl
S22
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45,

46.

import
import
import
import

import
import
import

import

VA

com.geekcap.javaworld.springbatchexample.simple.model.Product;

org.springframework.batch.item.ItemwWriter;

org.springframework.beans.factory.annotation.Autowired;

org.springframework.jdbc.core.JdbcTemplate;

org.springframework.jdbc.core.RowMapper;

java.sql.ResultSet;
java.sql.SQLException;

java.util.List;

* Writes products to a database

*/

public class ProductItemwWriter implements ItemWriter<Product>

{

private static final String GET_PRODUCT = '"select * from PRODUCT where id = ?";

private static final String INSERT_PRODUCT = "insert into PRODUCT

(id, name, description, quantity) values (?,?,?,?)";
private static final String UPDATE_PRODUCT = "update PRODUCT set name = ?, description =

?,quantity = ? where id = ?";

@Autowired

private JdbcTemplate jdbcTemplate;

@Ooverride

public void write(List<? extends Product> products) throws Exception

{

for( Product product : products )
{

List<Product> productList = jdbcTemplate.query(GET_PRODUCT, new Object[]
{product.getId()}, new RowMapper<Product>() {

@Ooverride
public Product mapRow( ResultSet
Product p = new Product();

p.setId( resultSet.getInt( 1

resultSet, int rowNum ) throws SQLException {

) ):

p.setName( resultSet.getString( 2 ) );

p.setDescription( resultSet.getString( 3 ) );

p.setQuantity( resultSet.getInt( 4 ) );

return p;

F

if( productList.size() > 0 )
{

jdbcTemplate.update( UPDATE_PRODUCT, product.getName(),

product.getDescription(), product.getQuantity(),

}

else

AR {E A Pk (BookStack.CN) #iE

product.getId() );
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47. {

48. jdbcTemplate.update( INSERT_PRODUCT, product.getId(), product.getName(),
product.getDescription(), product.getQuantity() );

49. 3

50. 3}

51. 3}

52. }

ProductItemwriter ST  1temwriter B[, ZIBEORB—NAHZE:  write() . A
B write() EF— list, XEBR  List<? extends Product> products . Spring Batch f{&
F—##J “chunking” HBYREZRLIN writer , chunking BIEEHEEIZEN R —IRiZE—
FRIE, BEEANZE—HRE—ERITN. EjobECER, FTBAGEIL  commit-interval )3RIZH|
BREE-ESENitemfIE., FELEMGIFER, wite() FEMTIXLE:

1. HIT—2% SELECT EAIRIBIEIEEN id FKBY  Product
2. WER setecr BE—FIEEK, MW write() HEHIBUEEFNICKAE.
3. MR setect BBBEWER, M wite() WIT wserr BERERMNZIBUEES.

ProductItemWriter ZE(FEATSpringfy  idbctemplate 25,IXRZTE  applicationContext.xml
XHEPEXY, @BidBRENFEEAT ProductItemWriter H, WMR{FEEAT
Jdbctemplate ,FJLABEEMEANEN JIDBC FEOM—MR. SHIBEHITREN ERIZITED
BFISEIL. BN IZEEZIER, NRETHESZESR, BEE SpringldbcTemplate Y
javadoc,

Fl application context 3§ LETF3EZE#ER

EIBRIALIEFRAICIET  product SUHIRE, —PBREIZEE  productrieldsetmapper , FARIF
CSVXFHI—1TH A — IR, UK productitemwriter 3£, FIREWNRBEALBIEE, TH
BINEELE Spring Batch KIGIXLELHMELARER, BHES BRT applicationContext.xml
XEHRRAE, BEEXTHFEZRbean,

AR 5. applicationContext.xml

1. <?xml version="1.0" encoding="UTF-8"?>

2. <beans xmlns="http://www.springframework.org/schema/beans"

3. xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

4. xmlns:context="http://www.springframework.org/schema/context"

5. xmlns:batch="http://www.springframework.org/schema/batch"

6. xmlns:jdbc="http://www.springframework.org/schema/jdbc"

7. xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd

8. http://www.springframework.org/schema/context
http://www.springframework.org/schema/context/spring-context.xsd

9. http://www.springframework.org/schema/batch
http://www.springframework.org/schema/batch/spring-batch.xsd

10. http://www.springframework.org/schema/jdbc
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11.
12.
13.
14.
15.
16.
17.
18.
19,

20.

21.
22.
23.
24,
723
26.

27.

28.
29.
BOR
Sl
B2
S
34.
858
36.
S
38.
9
40.
41.
42.

43.

a4,
45,
46.
47.
48.

49,

50.
51.
52.
53,
54,

558

http://www.springframework.org/schema/jdbc/spring-jdbc.xsd">

<context:annotation-config />

<!-- Component scan to find all Spring components -->

<context:component-scan base-package="com.geekcap.javaworld.springbatchexample" />

<!-- Data source - connect to a MySQL instance running on the local machine -->

<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-
method="close">
<property name="driverClassName" value="com.mysql.jdbc.Driver"/>

<property name="url" value="jdbc:mysql://localhost/spring_batch_example"/>
<property name="username" value="sbe"/>
<property name="password" value="sbe"/>

</bean>

<bean id="transactionManager"
class="org.springframework.jdbc.datasource.DataSourceTransactionManager">
<property name="dataSource" ref="dataSource" />

</bean>

<bean id="jdbcTemplate" class="org.springframework.jdbc.core.JdbcTemplate">
<property name="dataSource" ref="dataSource" />

</bean>

<!-- Create job-meta tables automatically -->

<jdbc:initialize-database data-source="dataSource">
<jdbc:script location="org/springframework/batch/core/schema-drop-mysql.sql" />
<jdbc:script location="org/springframework/batch/core/schema-mysql.sql" />

</jdbc:initialize-database>

<!-- Job Repository: used to persist the state of the batch job -->

<bean id="jobRepository"
class="org.springframework.batch.core.repository.support.MapJobRepositoryFactoryBean">
<property name="transactionManager" ref="transactionManager" />

</bean>

<!-- Job Launcher: creates the job and the job state before launching it -->

<bean id="jobLauncher"
class="org.springframework.batch.core.launch.support.SimpleJobLauncher">
<property name="jobRepository" ref="jobRepository" />

</bean>

<!-- Reader bean for our simple CSV example -->

<bean id="productReader" class="org.springframework.batch.item.file.FlatFileItemReader"
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56.
B7
58.
59,
60.

61.

62.
63N
64.
65.
66.
67.
68.
69.

70.

71.
72.
ISk
74.
75 q
76.
7.
78.

79.

80.
81.
82.
83.
84.

85.

86.

87.

scope="step">

<!-- <property name="resource" value="file:./sample.csv" /> -->
<property name="resource" value="file:#{jobParameters['inputFile']}" />
<!-- Skip the first line of the file because this is the header that defines the fields
-->
<property name="linesToSkip" value="1" />
<!-- Defines how we map lines to objects -->
<property name="lineMapper'">
<bean class="org.springframework.batch.item.file.mapping.DefaultLineMapper">
<!-- The lineTokenizer divides individual lines up into units of work -->
<property name="lineTokenizer">
<bean
class="org.springframework.batch.item.file.transform.DelimitedLineTokenizer">
<!-- Names of the CSV columns -->
<property name="names" value="id, name,description,quantity" />
</bean>
</property>
<!-- The fieldSetMapper maps a line in the file to a Product object -->

<property name="fieldSetMapper">
<bean
class="com.geekcap.javaworld.springbatchexample.simple.reader.ProductFieldSetMapper" />
</property>
</bean>
</property>

</bean>

<bean id="productWriter"
class="com.geekcap.javaworld.springbatchexample.simple.writer.ProductItemwWriter" />

</beans>

1% job EEM application/environment HHBHE, ER(NEBREMEIBNAZTEBE
HENX— job, BEHESHENT FHEXLbean:

datasource : RPEIFEFRBEEEEIMYSQL, FTLER M FECE HERE—1MN_E R
spring_batch_example — HIMySQLEXHEREE, it HA# (localhost), EFIREIBFES N T,

transactionManager B Sp ring%%%ﬁ%ﬁ ’ H ?%IEMYSQL$%O

jaboremplate  : ZARH T 5IDBC EHREMOMRGHERSE, XR—AFRELLIE
EIRMEROENE, . ESFRNNE P —RREARMORVIA, flifiHibernate, FEEER—
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MRSE, BATER, BMAXFET,

° jobRepository : MapJobRepositoryFactoryBean s SpPring Batch ARSI job IRESHY

B, EXBEEMAMNMELEN  jdctemplate 13 job EREFZIMySQLEURES,

e jobLauncher : Z{BfFFRBINFEIEE Spring Batch fEWHITIER,.
e broductreader  : FEJODFRIXA bean REHUTIHIRME,
e  productwriter : X bean TAEYE  pProduct KIS AEIERE,

BiER,  jdbc:initialize-database  TIaRiE[E T AR EIERFIEHIEERMWSpring Batch A
X, XLEMAEMTF Spring Batch core HJIARNXAH (HMavenBzEN5IA T ) MW MAERZ
T JARZHFEEZTINSMEIEERMA, tbalMySQL, Oracle, SQL Server,&FFE, X
A 1FRTEEIT job BIBIEEERschema, ?’:EZIS/1_<1§U':P,Eﬂﬂﬂﬁ&’i(drop)%,,“FEQJL(create)
X, MOILNEEEGIT—TF, WMRELEFMER, (RROZFSQLXARENLR, REFiMiT —
BAFFIMNE—MREIE T AR,

Spring Batch HfY Lazy scope

{Re]BE/ERE]  productReader W]  scope EBMER” step 7, step scope ZSpringiEZRFRI—ERL,
FZERBT Spring Batch, EAXRRLEZ—M lazy scope, SpringfEBEXiIFEIAAGIRIXF bean, EXRFIF, FHINEEFEH
step scope REMNEAT job SEFM “ InputFile “ 1B, XMEENARBINNEREZEEN, £ Spring Batch Hf#
FA step scope {E{STE BeanBIZEAIEEURE] “ InputFile “ {&,

=\

E X ]Jjob

EHEERT  file-import-job.xml &, ZHETE N TEFREY job
BEH6 | file-import-job.xml

1. <?xml version="1.0" encoding="UTF-8"?>

2. <beans xmlns="http://www.springframework.org/schema/beans"

3. xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

4. xmlns:context="http://www.springframework.org/schema/context"

5. xmlns:batch="http://www.springframework.org/schema/batch"

6. xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd

7. http://www.springframework.org/schema/context
http://www.springframework.org/schema/context/spring-context.xsd

8. http://www.springframework.org/schema/batch
http://www.springframework.org/schema/batch/spring-batch.xsd">

Q.

10.

11. <!-- Import our beans -->

12. <import resource="classpath:/applicationContext.xml" />

&,

14. <job id="simpleFileImportJob" xmlns="http://www.springframework.org/schema/batch">
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15. <step id="importFileStep">

16. <tasklet>

17. <chunk reader="productReader" writer="productWriter" commit-interval="5" />
18. </tasklet>

19. </step>

20. </job>

21.

22. </beans>

BEE, = job TFIUBE 0ZBA step; — step BIUHE 0/1 4 tasklet; —H
tasklet AIAH 0/1 N chunk , YNEISFT/R.

B3 job, step, tasklet F1 chunk Xx%

Job Step

e

Tasklet

Chunk

RIH,  simpleFileimportiob  BE—ANEJ  importrilestep HY step, importFileStep B
B—NKHEM tasklet, MtaskletE—4 chunk, chunk 3|F7T  productrReader ¥
productwriter , [EIFTFEE commit-interval X s . BEEREESXRIEHLE writer
HHEREEB55%, 1% step A productreader IZBISERFERICE, AFEBXLIZREDBL
productwriter Sil, chunk —EESMIT, EIIFMBIHIEELIETMH.
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BE6 5| ANT  applicationcontext.xml X, ZXHBEESMEZEMbean, M Job BEXE
BMPXEPREN; XZEA job MEBENITREZEE— job XHLAKRMINA job name,
FATTUEMBHIRARE—IXXETR, EBRRSTSEEMFIELER, FIA—MRYIE, —1 job
EXE—ANXER, FENG|IARMKREBS GG,

Rig, FPIEERIERE], job T LEEXTXMLEBMZE( xmlns ) » XEMBATABEED
TREMERIZ “ bateh: “, ARINMTHREEXH namespace RIEFAFIZTRIAEFH R,

MEFHTITINE

BRTERTHEILIENPOM AR

E®7 | pom.xml

1. <project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-

instance"

2. xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-
4.0.0.xsd">

3. <modelVersion>4.0.0</modelVersion>

4,

5. <groupId>com.geekcap.javaworld</groupId>

6. <artifactId>spring-batch-example</artifactId>

7. <version>1.0-SNAPSHOT</version>

8. <packaging>jar</packaging>

9.

10. <name>spring-batch-example</name>

11. <url>http://maven.apache.org</url>

12.

13. <properties>

14. <project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
15. <spring.version>3.2.1.RELEASE</spring.version>

16. <spring.batch.version>2.2.1.RELEASE</spring.batch.version>

17. <java.version>1.6</java.version>

18. </properties>

19.

20. <dependencies>

21. <!-- Spring Dependencies -->

22. <dependency>

23. <groupId>org.springframework</groupId>
24. <artifactId>spring-context</artifactId>
25. <version>${spring.version}</version>
26. </dependency>

27. <dependency>

28. <groupId>org.springframework</groupId>
29. <artifactId>spring-core</artifactId>
30. <version>${spring.version}</version>
31. </dependency>
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<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-beans</artifactId>
<version>${spring.version}</version>

</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-jdbc</artifactId>
<version>${spring.version}</version>

</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-tx</artifactId>
<version>${spring.version}</version>

</dependency>

<dependency>
<groupId>org.springframework.batch</groupId>
<artifactId>spring-batch-core</artifactId>
<version>${spring.batch.version}</version>

</dependency>

<dependency>
<groupId>org.springframework.batch</groupId>
<artifactId>spring-batch-infrastructure</artifactId>
<version>${spring.batch.version}</version>

</dependency>

<!-- Apache DBCP-->

<dependency>
<groupId>commons-dbcp</groupId>
<artifactId>commons-dbcp</artifactId>
<version>1.4</version>

</dependency>

<l-- MySQL -->

<dependency>
<groupId>mysql</groupId>
<artifactId>mysqgl-connector-java</artifactId>
<version>5.1.27</version>

</dependency>

<!-- Testing -->

<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.11</version>
<scope>test</scope>

</dependency>
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80.
81.

82.

84.
85.
86.
87.

88.

90.
91.

92.

94.
95
96.

97.

99.
100.
101.
102.
103.
104.
105.
106.
107.
108.

109.

EFmErIPOMXE|IANT Spring context,

</dependencies>

<build>
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<configuration>
<source>${java.version}</source>
<target>${java.version}</target>
</configuration>
</plugin>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-jar-plugin</artifactId>
<configuration>
<archive>
<manifest>
<addClasspath>true</addClasspath>
<classpathPrefix>lib/</classpathPrefix>
</manifest>
</archive>
</configuration>
</plugin>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-dependency-plugin</artifactId>
<executions>
<execution>
<id>copy</id>
<phase>install</phase>
<goals>
<goal>copy-dependencies</goal>
</goals>

<configuration>

<outputDirectory>${project.build.directory}/lib</outputDirectory>

</configuration>
</execution>
</executions>
</plugin>
</plugins>
<finalName>spring-batch-example</finalName>

</build>

</project>

AR {E A Ak (BookStack.CN) #i
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X

LR,
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Spring Batch core BAK infrastructure k#i(8), XLXBESERME Spring
Spring Batch R9ERf, ZAMS|IAT Apache DBCP #IEEZEHHFIMYSQLIREN, plug-in
EHPIBE TEMJava 1.6#1THRIE, HE build FHEFRBERMINESE SR 1ib BRT.

AJLAEA FHEBY AR REINR :

1. mvn clean install

Spring Batch EIEHIEE

HE job BRERNIT, MRBELEFMERGITEFERSpring Batch EZIHRURE,
Spring Batch FER—LRFKICEK job HHFTKRSHMELAIEER record R, X, BREER
A job WALFEER, AT LRETFAIH S 4R EMIT,

Spring Batch FIBMEREIZNRIEE, BRTER, FUEAMYSQL, 1§ THMySQL HRER
FEBERATTENEE, HXERRZEN, MEEAEAZSHFE. BREMCHREARERSEN
RATHZR. AEFIEREEFNBIMYSQL(Windows —RRBEDNEH).

RRIMYSQLIERFZCIZBUREULENIAF (FRFNR). BlssL{THHAMySQLEIbinE
xBD) mysql EFm, EERSBEMITUTSQLEGS (EESE, ELIinux TR BERZEEA  root
BAPHAIT  nysaa  BFPIRIERF, SEEA  suo  HITIERDR.

1. create database spring_batch_example;
2. create user 'she'@'localhost' identified by 'sbe';

3. grant all on spring_batch_example.* to 'sbe'@'localhost';

FE—1TSQLEIER A spring_batch_example HIEUEEE (database), XNERARRESGREE,
ET1TCIEBR  sve HIAP, Spring Batch ExamplefI4HEE, thelLAMEREMEE, RERE
B—HEIT), BEBHIEERA  sbe » WRE—I1TI  spring batch example FIEEE _ERIFT B IXPRIR
F  sbe FF,

BTR, FRTENGSEIE PRODUCT K:

. CREATE TABLE PRODUCT (
ID INT NOT NULL,
NAME VARCHAR(128) NOT NULL,

QUANTITY INT,

1
2
3
4. DESCRIPTION VARCHAR(128),
5
6 PRIMARY KEY(ID)

7

BE, BEMBER target BRTFEIB—1XH  sample.csv , FHER —LHIE(ARXESSH
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1. id,name,description, quantity

2. 1,Product One,This is product 1, 10
3. 2,Product Two,This is product 2, 20
4. 3,Product Three,This is product 3, 30
5. 4,Product Four,This is product 4, 20
6. 5,Product Five,This is product 5, 10
7. 6,Product Six,This is product 6, 50
8. 7,Product Seven,This is product 7, 80

9. 8,Product Eight,This is product 8, 90

FELinuxafAERA TEMEGS B batch job, EFMJCLASSPATH HIRMRRENES:

mi

1. java -cp spring-batch-example.jar:./1lib/*
org.springframework.batch.core.launch.support.CommandLineJobRunner classpath:/jobs/file-import-
job.xml simpleFileImportJob inputFile=sample.csv

SR, MRBRERGZRwindows, ERERRI ISR CLASSPATH SRFF, FTUAFEER —<ikE:

1. java -cp spring-batch-example.jar;./1lib/*
org.springframework.batch.core.launch.support.CommandLineJobRunner classpath:/jobs/file-import-
job.xml simpleFileImportJob inputFile=sample.csv

commandLineJobRunner ~ z& Spring Batch HEZRAHIT job BIE, EEFEZEENT jobHIXMLX

e, UREENTHjobBEF, ERIUEAEMBEXSE. EX  file-import-job.xmi  #FT
BEIARX G, FrBARTCAET classpath:/jobs/file-import-job.xml  SRVAIEl,  FATEEMITH
Job B¥F J:  simplerileimportiob , EEA—NESE  1nputrile , {HH  sample.csv o

MBHAITALEE, WHEREUTFTEXAE:

1. Nov 12, 2013 4:09:17 PM org.springframework.context.support.AbstractApplicationContext
prepareRefresh

2. INFO: Refreshing org.springframework.context.support.ClassPathXmlApplicationContext@6b4da8f4:
startup date [Tue Nov 12 16:09:17 EST 2013]; root of context hierarchy

3. Nov 12, 2013 4:09:17 PM org.springframework.beans.factory.xml.XmlBeanDefinitionReader
loadBeanDefinitions

4. INFO: Loading XML bean definitions from class path resource [jobs/file-import-job.xml]

5. Nov 12, 2013 4:09:18 PM org.springframework.beans.factory.xml.XmlBeanDefinitionReader
loadBeanDefinitions
6. INFO: Loading XML bean definitions from class path resource [applicationContext.xml]

7. Nov 12, 2013 4:09:19 PM org.springframework.beans.factory.support.DefaultListableBeanFactory
registerBeanDefinition

8. INFO: Overriding bean definition for bean 'simpleFileImportJob': replacing [Generic bean: class
[org.springframework.batch.core.configuration.xml.SimpleFlowFactoryBean]; scope=;
abstract=false; lazyInit=false; autowireMode=0; dependencyCheck=0; autowireCandidate=true;
primary=false; factoryBeanName=null; factoryMethodName=null; initMethodName=null;

destroyMethodName=null] with [Generic bean: class
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[org.springframework.batch.core.configuration.xml.JobParserJobFactoryBean]; scope=;
abstract=false; lazyInit=false; autowireMode=0; dependencyCheck=0; autowireCandidate=true;
primary=false; factoryBeanName=null; factoryMethodName=null; initMethodName=null;
destroyMethodName=null]
Nov 12, 2013 4:09:19 PM org.springframework.beans.factory.support.DefaultListableBeanFactory
registerBeanDefinition
INFO: Overriding bean definition for bean 'productReader': replacing [Generic bean: class
[org.springframework.batch.item.file.FlatFileItemReader]; scope=step; abstract=false;
lazyInit=false; autowireMode=0; dependencyCheck=0; autowireCandidate=false; primary=false;
factoryBeanName=null; factoryMethodName=null; initMethodName=null; destroyMethodName=null;
defined in class path resource [applicationContext.xml]] with [Root bean: class
[org.springframework.aop.scope.ScopedProxyFactoryBean]; scope=; abstract=false; lazyInit=false;
autowireMode=0; dependencyCheck=0; autowireCandidate=true; primary=false; factoryBeanName=null;
factoryMethodName=null; initMethodName=null; destroyMethodName=null; defined in BeanDefinition
defined in class path resource [applicationContext.xml]]
Nov 12, 2013 4:09:19 PM org.springframework.beans.factory.support.DefaultListableBeanFactory
preInstantiateSingletons
INFO: Pre-instantiating singletons in
org.springframework.beans.factory.support.DefaultListableBeanFactory@6aba4211: defining beans
[org.springframework.context.annotation.internalConfigurationAnnotationProcessor,org.springframewo
root of factory hierarchy
Nov 12, 2013 4:09:19 PM org.springframework.batch.core.launch.support.SimpleJobLauncher
afterPropertiesSet
INFO: No TaskExecutor has been set, defaulting to synchronous executor.

Nov 12, 2013 4:09:22 PM org.springframework.batch.core.launch.support.SimpleJobLauncher$1l run

INFO: Job: [FlowJob: [name=simpleFileImportJob]] launched with the following parameters:
[{inputFile=sample.csv}]
Nov 12, 2013 4:09:22 PM org.springframework.batch.core.job.SimpleStepHandler handleStep

INFO: Executing step: [importFileStep]
Nov 12, 2013 4:09:22 PM org.springframework.batch.core.launch.support.SimpleJobLauncher$1l run

INFO: Job: [FlowJob: [name=simpleFileImportJob]] completed with the following parameters:
[{inputFile=sample.csv}] and the following status: [COMPLETED]
Nov 12, 2013 4:09:22 PM org.springframework.context.support.AbstractApplicationContext doClose

INFO: Closing org.springframework.context.support.ClassPathXmlApplicationContext@6b4da8f4:

startup date [Tue Nov 12 16:09:17 EST 2013]; root of context hierarchy

Nov 12, 2013 4:09:22 PM org.springframework.beans.factory.support.DefaultSingletonBeanRegistry

destroySingletons

INFO: Destroying singletons in

org.springframework.beans.factory.support.DefaultListableBeanFactory@6aba4211: defining beans
[org.springframework.context.annotation.internalConfigurationAnnotationProcessor,org.springframewo
root of factory hierarchy

b i
AR BIRERRIT—T PRODUCT RAPZEIEMRTF THANE csv XHFBEMBI/LFCR (R

B28%).

£ Spring Batch H{THIEAIE

-8, ROIREFMACSYVXERIZEEE, FRESRREFETRIEESR. RALAETER, BF
AHERAEZ N BIRH TR R E TR R LR, AEBBANRIEESR. FEETH, BAELIR—E
B processor , HAEBEEREER product VE, MBLANBIEEFESIBIMABICR, ARKCSY
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R RIAENEIENE product B, AEBBEARIEE.

BHESERT ProductItemProcessor ZEHJJRERLD,

il

w

/588  ProductItemProcessor.java

package com.geekcap.javaworld.springbatchexample.simple.processor;

import com.geekcap.javaworld.springbatchexample.simple.model.Product;
import org.springframework.batch.item.ItemProcessor;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.jdbc.core.JdbcTemplate;

import org.springframework.jdbc.core.RowMapper;

[e4]

10.

11.

import java.sql.ResultSet;
import java.sql.SQLException;

import java.util.List;

12.

A3

14.

1S

16.

17.

18.

19.

20.

Jrx
* Processor that finds existing products and updates a product quantity appropriately
*/

public class ProductItemProcessor implements ItemProcessor<Product,Product>

{

private static final String GET_PRODUCT = "select * from PRODUCT where id = ?";
@Autowired

private JdbcTemplate jdbcTemplate;

21.

22.
23
24.
205

26.

27.
28.
29.
30.
31.
32.
33.
34.
S5
36.

@Ooverride
public Product process(Product product) throws Exception
{

// Retrieve the product from the database

List<Product> productList = jdbcTemplate.query(GET_PRODUCT, new Object[]
{product.getId()}, new RowMapper<Product>() {
@Ooverride

public Product mapRow( ResultSet resultSet, int rowNum ) throws SQLException
Product p = new Product();
p.setId( resultSet.getInt( 1 ) );
p.setName( resultSet.getString( 2 ) );
p.setDescription( resultSet.getString( 3 ) );
p.setQuantity( resultSet.getInt( 4 ) );

return p;

K

37.

38.
39.
40.

41.

if( productList.size() > 0 )

{
// Add the new quantity to the existing quantity

Product existingProduct = productList.get( 0 );

AR {E A P4k (BookStack.CN) #i&
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42. product.setQuantity( existingProduct.getQuantity() + product.getQuantity() );
43. 3

44,

45. // Return the (possibly) update prduct

46. return product;

47. 3}

48. }

ProductItemProcessor  SKIL T ItemProcessor<I,0> fa[], HMZER I RREBLLEIEZRMINHR

KA, M 0 MRTRGIERERREIFNRER, EERGP, ZINEANR  rroduct WK, REFHE
product YR, ItemProcessor EOREXT—NHE:  process) , EEEIBARELS
ER  id  MIT—% SELECT BAIMBUBEPZIRNMNE  product . IRIKE  product I
R, WEZWNROBEIN LFRE,

processor EEMEAEE, WR process()  FiEIR[E null , )"'JJSpring Batch ¥&Z
BRXN item, NEHKIELZS writer.

4% processor fH%KE| job HREEER, Bk, AI— 2 FhIbean F  applicationContext.xml

=ap

1. <bean id="productProcessor"
class="com.geekcap.javaworld.springbatchexample.simple.processor.ProductItemProcessor" />

}%T;E, = chunk =BT P00 processor BRI AX4 bean:

1. <job id="simpleFileImportJob" xmlns="http://www.springframework.org/schema/batch">

2. <step id="importFileStep">
3. <tasklet>
4. <chunk reader="productReader" processor="productProcessor" writer="productWriter"

commit-interval="5" />

5, </tasklet>
GF </step>
7. </job>

HIEHMIT job, MBRLE, SRTREBEIUEREETEN=SRBEET B,

tlZEZ N processors

AIERNEX TEANMIESE, EEMRETEEZESMMEREIES D item processor, #AF

FER—4 chunk FRRIAFEMIT. FlE0, FIRERE—MTRBRBBHBERALEFENICR, £EE

—/ processor RIEFffEIE item $E, XEKEIUAERASpring Batch
CompositeItemProcessor SRAXZEBF. FHITEBUT:

1. @I processor %
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ffapplicationContext.xmlHEEE &4 bean
E)‘{_/l\;_eﬂj\] org.springframework.batch.item.support.CompositeItemProcessor E"] bean,?ii).’:.—‘
FHE  delegates IREANFREMITAIAIEZEbean Ay list

4, '\LJ: chunk E{] processor E'Iﬁ‘aﬁr‘n] CompositeItemProcessor

[RI&BE—1  productFilterprocessor , MIBIBMR FENXHEIEE process

1. <bean id="productFilterProcessor"

class="com.geekcap.javaworld.springbatchexample.simple.processor.ProductFilterItemProcessor" />

3. <bean id="productProcessor"
class="com.geekcap.javaworld.springbatchexample.simple.processor.ProductItemProcessor" />

5. <bean id="productCompositeProcessor"
class="org.springframework.batch.item.support.CompositeItemProcessor">

6. <property name="delegates">

7. <list>

8. <ref bean="productFilterProcessor" />
9. <ref bean="productProcessor" />

10. </list>

11. </property>

12. </bean>

RERFER—T job EEEBNE, NFFIR:

1. <job id="simpleFileImportJob" xmlns="http://www.springframework.org/schema/batch">

2. <step id="importFileStep">

3. <tasklet>

4. <chunk reader="productReader" processor="productCompositeProcessor"
writer="productWriter" commit-interval="5" />

5. </tasklet>

6. </step>

7. </job>

Tasklets(f{ES)

DRE—NEBFIEWIRSRE, AREFELIRSMSHR: ROKIEZRE— item , HITRIE,
AEHFHEHRRE Y, ENMRERTEEIFTENT RHNLHRIEZELDE? L] UEIE—»
tasklet o  tasklet B LAFITEMIRME/FR! G190, STBAMFTPIAR T M, MRE/MBEX
, BEIEAweblRFRAEHLIERZDEEZMIT. THEHREIE taskiet HIERTIE:

E)‘(—ﬁ\gf'ﬂ org.springframework.batch.core.step.tasklet.Tasklet ;%DE"J;'_Eo
iiﬂ execute() T‘J_;fo
JB@'VE?%E"J org.springframework.batch.repeat.RepeatStatus 1E CONTINUABLE EE%/TEE

FINISHED
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4., TE applicationcontext.xml IS &ERTEMYIMNAY bean,
5. BIE—1 step , HPFILE tasklet 5|AFITTENHIbean,

BER9 BRT K tasklet BURIE, RFHEAMBAXGENZTFEHB RS,

/B89  ArchiveProductImportFileTasklet.java

1. package com.geekcap.javaworld.springbatchexample.simple.tasklet;

3. import org.apache.commons.io.FileUtils;

4. import org.springframework.batch.core.StepContribution;

5. import org.springframework.batch.core.scope.context.ChunkContext;
6. import org.springframework.batch.core.step.tasklet.Tasklet;

7. 1import org.springframework.batch.repeat.RepeatStatus;

9. import java.io.File;

10.

11. /**

12. * A tasklet that archives the input file
il&,, */

14. public class ArchiveProductImportFileTasklet implements Tasklet

15. {

16. private String inputFile;

17.

18. @Ooverride

19. public RepeatStatus execute(StepContribution stepContribution, ChunkContext chunkContext)

throws Exception

20. {

21. // Make our destination directory and copy our input file to it
22. File archiveDir = new File( "archive" );

23. FileUtils.forceMkdir( archiveDir );

24. FileUtils.copyFileToDirectory( new File( inputFile ), archiveDir );
25.

26. // We're done...

27. return RepeatStatus.FINISHED;

28. 3

29.

30. public String getInputFile() {

31. return inputFile;

32. 3

33.

34. public void setInputFile(String inputFile) {

35. this.inputFile = inputFile;

36. 3}

37. }

ArchiveProductImportFileTasklet ESILT  raskiet HEOMY  execute() FHik, HH
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{flApache Commons I/0 FEMITHEZE rileutils REIE—NFRY  archive BE, REE
input file ¥ENZEM@E,

4—’1-':@8’\] bean EES{/%%HDEU applicationContext.xml Y{fFEF‘

<bean id="archiveFileTasklet"
class="com.geekcap.javaworld.springbatchexample.simple.tasklet.ArchiveProductImportFileTasklet"
scope="step">

<property name="inputFile" value="#{jobParameters['inputFile']}" />

</bean>

BER, AAEBAT—NEA  inputrile  HY job S, FibL X4 bean tBiRE TEAIEERE
scope="step" , PAFRIRTE bean WREIZEMEEERSEEN job S,

BH10 BRTEHERjob.

10.
11.
12.
(S
14.
Bl
16.

17.

18.
19.
20.
2L,
272
23,
24,

235

AR {E A P4k (BookStack.CN) #iE

BE®10 | file-import-job.xml

<?xml version="1.0" encoding="UTF-8"7>

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:context="http://www.springframework.org/schema/context"
xmlns:batch="http://www.springframework.org/schema/batch"

xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://www.springframework.org/schema/context
http://www.springframework.org/schema/context/spring-context.xsd
http://www.springframework.org/schema/batch
http://www.springframework.org/schema/batch/spring-batch.xsd">

<!-- Import our beans -->

<import resource="classpath:/applicationContext.xml" />

<job id="simpleFileImportJob" xmlns="http://www.springframework.org/schema/batch">
<step id="importFileStep" next="archiveFileStep">
<tasklet>

<chunk reader="productReader" processor="productProcessor"
writer="productWriter" commit-interval="5" />
</tasklet>

</step>
<step id="archiveFileStep">

<tasklet ref="archiveFileTasklet" />
</step>

</job>

</beans>
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BEIOFRIMNT —4N1idA archiverilestep HYstep, , JAIFGTE  importrilestep  FPIF

mext"  FEMEI, mext"  SEETUABRRIES] job H step WIMITIHRIE, RABHTANFA
REGEE, BFEEE, TTURBEEMESHRMITERASRKRAE TERITEHA step[tBF#Z job
P, EMTF if,switch 48],  archiveFilestep REEEEEIEMIX  tasklet ,

7

@ (Resiliency)

Spring Batch job resiliencyiBtTUT=4ATA:

1. Skip : MRLEIEPREFICRKEHIRN, WMCSVIXHPHBANERIIT, MARTUEREHT
R, SELET—,

2. Retry : WMRHIMBEIR, MAE/LEVEEBRXAITHAERR, AL Spring Batch ¥
ZIRER R/ (HBR). Flgl, ReIBEEHRBEETHEFRICE, B EBIEX
FIERAU T, RB\ASRT, IMUFIRRBEE, BLEIRXTERSMII,

3. Restart : WIRF job KESFMEELIEESR, M—BEERITRK, MLMAILLERER job
K, FrdrsE EIRITRIME,

BATXBERAFMFAE A Resiliency 4, EBFBRAL— T o] AL,

Skipping Items(HKTEIN)

BRI ERET RLEACR, tEWl reader ZEXRIEMICE, NELIE/BEATEFHME RN
R, EIiCRERMAN:

o £ chunk JTTEETENX skip-limit B, HikSpring REBAFHIES LA items, BTN
job KM (MREMICKMBLIETUES, BMNMRERICRAZ, BRI EMABIERBEAT ),

L4 /FiS(_/I\ skippable-exception-classes 5']43,%, FHEE#UI*E%EWE%%E‘FM\E%J‘I, FIL‘A}EFi
include JCERRREREMLEFENSITHFICK, BEIUIEE  exclude ITTEFRREWL
FEASME skip( LEMMFERIENRERRRE, EBHIR—SSMFERER),

NS

1. <job id="simpleFileImportJob" xmlns="http://www.springframework.org/schema/batch">

2. <step id="importFileStep">
8. <tasklet>
4. <chunk reader="productReader" processor="productProcessor" writer="productWriter"

commit-interval="5" skip-limit="10">

5. <skippable-exception-classes>

6. <include class="org.springframework.batch.item.file.FlatFileParseException" />
7. </skippable-exception-classes>

6. </chunk>

9. </tasklet>

10. </step>

11. </job>
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XEAELIERFICRMNURME  rFlatrilerarseexception FH, MIXFIEFGHILT, RS
10)R skip, BBAEEIL job KK,

&1l (Retrying Items)

ENAENRERFINEIRN, NHTHRIEESSRNAK, Eid(Retry)rISEIRMET (Skip)IE
ERM:

o £ chunk JTEETENX retry-1imit B, FHiRSpring 81 item ZmSAFEIXS LK,
BIEN[AAZIERAIERN, MRIAZER, NMEEHT, MINREFICREIRAGIELRK, M
JobFHARIC MK,

o EEX—/ retryable-exception-classes JIFR, FARFIMTHBIICRERAUE,; "JCAETE
include JTTEFREMLEFERENIGRICRITUEIR, EPILAIEE  exclude ITTERFEREWN
LEEREAWHFIEREIXNIT. .

g0 :

1. <job id="simpleFileImportJob" xmlns="http://www.springframework.org/schema/batch">

2L <step id="importFileStep">

8- <tasklet>

4. <chunk reader="productReader" processor="productProcessor" writer="productWriter"

commit-interval="5" retry-1limit="5">

5. <retryable-exception-classes>

6. <include class="org.springframework.dao.OptimisticLockingFailureException" />
7. </retryable-exception-classes>

8. </chunk>

9. </tasklet>
10. </step>
11. </job>

eI LS EIXFI eI BT R 8 8id skippable exception 5 retry exception WRZ#ER,
Alt, MRENREMETSRER, sSRERZEEEEE, BT ZREHAE skippable FIF
B, MXFIEREHEMT, MR exception KE skippable FIRMEIEEAD job KM,

EF job

&g, MWFHITKRMKEY jobfRl, FATRIMUEFEDN, FiLAMIMA LRI S HERIT. ZEM
-, REFEBEAMLER—BR—HNSHRE job, M Spring Batch SEIMNBIEES
FEIXADSLBIARBLERIT, MEATUELER, WEBITSHIEE job F—1 step AIMER
FYRE (— RIS REREEM T, WATREFRERFLET. )

s R

/ChA=H
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AL IER F L S ERFIFHIMARSTER, Spring batch IEZRIRH T SLIHEAIRVE ML BRI 524,
Spring Batch ¥R RIER D A=/1"MEL: 1EBl(read), K3 (process). FMEA(write),
FHRHEMZHFEMIZEFMEA, ZAHIFIOpen source Java projects RIRITT Spring
Batch @FAMNMUKRIFERE,

HAVECIET —NMEEM job, MCSVMHIEEL Product HIBRABESARIEE, BE&ERMN
processor 3Rt job #H{TH E: AXREIRE product E. EEFINIBT—1MEHM
tasklet RIAMEBMANXHE., SBRROIFEEH R, {BSpring Batch REMIFIRIEEEER,
FrCABIE M4BT Spring BatchiZtMI=K¥# 4T H: skipping records, retrying
records, #0 restarting batch jobs,

AXRZERENEE Spring Batch HIKRE, {EFLEBILIRN Spring Batch MITHAIEFAE
—EH T REFIAR,

TEABIZANREN:
SpringBatch-CSViERIXES

R —
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http://www.javaworld.com/blog/open-source-java-projects/
https://github.com/cncounter/SpringBatchReferenceCN/raw/master/01_introduction/osjp-spring-batch-example.zip

Spring Batch 3.0

Spring Batch 3.05T4F4

e Spring Batch 3.0t

Spring Batch 3.0k

Spring Batch 3.0 release TEH5/NEM

e JSR-252 MZ#%

SZHEFRE Springs F javas
138 Spring Batch Z[EMES
¥ JobScope

#F SQLite

AR {E A P4k (BookStack.CN) #i&
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JSR-3523FF

JSR-35237FF

e JSR-352% %%

JSR-352% 4

JSR-3528 javaitt ALIBRIFTINSE, =Spring BatchBLRESM, ZHMEEM TSpring Batch2
ZIFEMMKXINEE, Spring Batch 3.0B3LWiZASE, ZIHEEINEE XHIBES T, FH
JSR-352 RESZBHEIES (JSL) EEE —MUtAIEES, KBUWT:

1. <?xml version="1.0" encoding="UTF-8"7?>

2. <job id="myJob3" xmlns="http://xmlns.jcp.org/xml/ns/javaee" version="1.0">

& <step id="stepl" >

4. <batchlet ref="testBatchlet" />
5. </step>

6. </job>

FMIES M JSR-352 Support EY
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http://docs.spring.io/spring-batch/trunk/reference/html/jsr-352.html

3t Spring Batch Integrationf& 3k

M3 Spring Batch Integrationf& iR

o i#HAISpring Batch Integrationi®ik

#EISpring Batch Integrationi&Eig

Spring Batch Integration B4R Spring Batch Admin INER/FIEIR, Spring Batch

fySpring IntegrationfZ{ T EIFBEHENIMNINGE, XEIATIEERIE:

BT EREMES
S¥ItemProcessors
Eﬁ%ﬁ”ﬁ SEHER

IR XFLZFERMITIM BB L AL TR

FMBES N Spring Batch Integration EY
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http://docs.spring.io/spring-batch/trunk/reference/html/springBatchIntegration.html

FHRFE ST $FSpring 44lJava 8

4Kk E) 2 $5Spring 4f1Java 8

o FHEIZIESpring 4F0Java 8

FREISZESpring 4%1Java 8

f§%& Spring Batch Integration R’ Spring Batch INBERI—/MER, SREEHNER
Spring Integration 4, Spring Integration 4 #5Spring3|i#T#ivERapi, HIt,
Spring Batch 3 BE Spring 4HESRANZIE,

YE RIRERILL R RSB #T0—EB%), Spring Batch ®[iafT#Ejavas8.t, {BENRITEjava6sEmhA
(java6-java8) LizfT,
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JobScopeX IF

JobScopeX FF

e JobScopeXz#F

JobScopesz#7

ERK—ERBTEIA, Spring Batch ByscopefeBIN“step” 7EMLIENAFEEIXEIER, EREMHE
TIEEASiEINEE, 7ESpring release 3.0hRZA, Spring BatchXz#HF—"job”HEEEIN, X4
REATWRIREIE, —MREZIEjobBFEMITIIRMIRISIA, {RE]E Section 5.4.2,
“Job Scope” ETEBXTZREENFHEANSR.
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http://docs.spring.io/spring-batch/reference/html/configureStep.html#job-scope

SQLiteXXF5

SQLiteX #55

o SQLite%#%

SQLitezi5

SQLiteBF NFRBUREMS$S, v JobRepositoryiRiiljob repositoryfIDDL, XIGIRHET
—NERN. BT, BUEEH#NNIEEE,
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ATV AYE

o 3. IAIERIHIES
o 3.1 Job
= 3.1.1 JobInstance
m 3.1.2 JobParameters
= 3.1.3 JobExecution
3.2 Step
m 3.2.1 StepExecution

[e]

ExecutionContext
JobRepository
JobLauncher

Item Writer
Item Processor

[e]
W W W w w w w

3
4
5
.6 Item Reader
7
8
9

Batch Namespace

3. HEALIERVIEE

W FEE A IRIRER IR AIZEMIFRIL, ESpring BatchfIFT{ERA MBI S E & B2
HEBEFE, HPE"Jobs”, "Steps” AKRFFKEFTIR M
A"ItemReader”#”Itemwriter” AUt IERIT, H4b, ETFSpringhIt@zt, 2(E. &k, [EiF
MARIE, 2EEUTHHESE:

i[|

s ENBXRIRATHENEZIEE

o REBMWIHIRMEBERSIEAZORHERS

o EERSINAMSI A RN EF AR EEB A S ERAERUIMIRAK
o BEMEBHYEIY RM

TENXRABER—NEERTHTEMNHGIBRALEMIELIRE, SRE T HEMMIBRIEYIES
HEEGFIEE, XMEREREIN —NERERE/LATES LRE T +FCI
(COBOL/Mainframe, C++/Unix, BAKIITERYJava/EfthFE )., IJCLFICOBOLFAKRERC++,
C#ildavaFF & & —HABXMID, Spring BatchRUILIRMIER, AUSRARRSHYIEIN
WIIER R, FAEMRS ST RS BEMATEINERRNS MR AIENE, AXRERT
N EZHIRIEFEK,
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1 ItemReader
1/
1 * 1 1
C———— — — ltemProcessor
1\
1 ItemWriter

ELENXREDR, ESHNERSTMESAHEMM BB ESHREHRS, —NIobBEZ/Step, —
NSteptEMITN—“/NItemReader, ItemProcessor, ItemWriter, —/NJobEE#H BN
(JobLauncher), HENGiTHHRIEEZWZE(JobRepository),

3.1 Job

EFNATEXMEIEBESHNEBTE, — Job fEA—NXKR, HRTENMMAIETE, B
SpringEMtAINE —#, JobZdxmlEcEXHHE T javalIfic B RBACK, LLEEER]RESWHR
#”job configuration”, B2, Job thREBNERLEMNNE:

*
Joblnstance
\ The EndeDay Job
* for 2007/05/05
The first attempt at
JobExecution * EndOfDay Job

for 2007/05/05

fESpring Batch/, Job REStepfI&EE, HE T —MREFET —MBETHSstep, tHEE
BHITHW I EstepfI2BEMRE, AINFIEREE, jobMRERE:
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o jobIfEIFR
o StepMIE X RMITIIF
o jobRABRFEZM

Spring BatchfZ{f TSimpleJobiX#¥— P ENIARYEE jobiZORISKIMA T, 7£]jobMITIEEIL TR
HEINEE, AMBRTLAENBZEMSFEZERTONL, XMFATUER <o iRE:

. <job id="footballJob">

<step id="playerload" next="gameLoad"/>

1
2
3. <step id="gameLoad" next="playerSummarization"/>
4 <step id="playerSummarization"/>

5

. </job>

3.1.1 JobInstance

JobInstanceKREI—MBITIZ4EjobIHES, EFHAIBE—T, E—RERMIBITIRIHIET
3,

EL ERERFPAV”EndOfDay”E8. B—MHE—KI”EndofDay”{E5, BRjobHIEMNHILGITEIW
MR FIRERIEE, EXNMIFHR, BREE—NMEEMNIobInstance, 3, E1H1HIBIT X,
F1R2HBIT—R, MMR1B1IBE—REBITEMT, FXEBEIT—X, XMNARLIBA1HINE!T (&8
BHIMGIEMEIENAER, BERELIENZ1IB1IHMRIESESE ) . Bk, 8/ JobInstanceft
ZRMIT(JobExectionMESIFMERBETITIC ) , MM FESERN EEITIHER JobF]
JobParameter RE—“ JobInstance,

JobInstanceMEXTESMAMNBIEL X, HEMMAFXNREItemReader LI A RE R, fl
W#EEndOfDayizp =, BB — &R effective data”=(&”schedule data”IEIETIAR
i‘%zﬁ%ﬂl}EFﬁEEHﬁ Eit, 1A1HETRSMNAET1IBMNEE, 1A2HEITRam#A2BNEHE. A
AXEHRE—MUSZRE, FTLLAELItemReader B4 I8, F9b, ERMERRIJobInstanced] LLRE
%E‘ﬁﬁﬂﬁﬁ—mmm%%ﬂ’ﬂk c(fflaNExecutionContext, FXiTig), ERAFAIobInstanceE
BRE“ LT, MEBFEMinstanceBEEKRE " NE R AFEA",

3.1.2 JobParameters

g5 JobInstance5Jobz[E]IX 5, BARAEHBITIE“WFEIX 72— N JobInstance55—
JobInstance”, ZZE2: JobParameters, JobParamtersZ2—4HFRBIHAIBFRZINSE,
AT EEITEREPIFICIRBISES | BEIE:
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*’______,__. The EndOfDay Job
_ / schedule.date = 2007/05/05

e

Joblnstance
‘\ ThE‘ End'DfDay JUb
* for 2007/05/05
The first attempt at
JobExecution * EndOfDay Job

for 2007/05/05

£ FEBIFR—NjobBEANELA, —MR1H1HLA01-01-2008ME8HEMNEIT, — 1M E1H28
LAO1-02-2008MSEEMNE1T, ELERILLXMFE X : JobInstance = Job + JobParameter,
XitFA&EBMIIESI JobInstance, EAF LB IUBRITHEIM AL JobInstancefIS4,

R HIEFMBNjobBEIRESHR JobInstance#{TIRIR, BIAMER FRAIZIZFESH, EIZERFPHATFFESHIERM ob
M3t JobInstance#1THMRMIAIE TR,

3.1.3 JobExecution

—/NJobExecutionfIEE 2N FiziT—i/RJob, —RIMITRIRERINERIEELRIN, (ERRBEIXRMIT
e INENNKJobInstance A RWIAN BTN T, LAZBIRIEndOfDay{ESE Afil, 01-01-2008
FE—IRBITERMMIobInstance kMG, CAMERIFSE(01-01-2008)BXIGIT, — MY
JobExecution&# eI, BR{NARRE—1JobInstance,

JObE X TES R LUKRIMFEIEE], JobInstanceRANERALAN RARMITRIEARE—#E,
ZEMNERARBERMERIEX, MIobExecutionBiZTHIEFRSNEZEFMENG, BESFSH
BHREEH SHAML:

3.1 JobExecutiongtt
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status

startTime

endTime

exitStatus

createTime

lastUpdated

BatchStatusX{R#F R T HUTIKZ. BatchStatus.STARTEDF RE{THT , BatchStatus. FAILEDZRRHIT S
¥ , BatchStatus.COMPLETEDZ/RES BiBh4t s

f§£fijava.util. Date 23RN LS TR ) R L [8)

f§Efijava.util. Date 23RN LS LRI i RLE S [8)

ExitStatusFRMIFMIEITAR. EEREEMN , RACEE T REAFHMBENRENAR. ELFMEESNELE

{# Fjava.util.DateZ¢3k 7R obExecution s — /K IFA (AT RG], X RAESL BT ExecutionContext T &R , —4

1EF ATREEIR A Bah(thitikFstartTime) , {BEE &FH createTime

f¢ Mjava.util. DateZ<3RR &L — X JobExecution#F A AL AL 8]
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executionContext RMEEBE T BT A R E R AR A IR,

failureException TEEFPITHRRPOISMOFIR, FEEFEUNER E—DHISNEEMTER TRREM.

XLEEUHRREE, BHRIBANHBRTHBESRITHIRS, F, WREndOfDayrIESE01-01
BT FIORED, £9:300KM T, MAEMLIETHIERTZLIZTEIICR:

%+ 3.2. BATCH_JOB_INSTANCE

JOB_INST_ID JOB_NAME

1 EndOfDayJob

I 3.3. BATCH_JOB_EXECUTION_PARAMS

JOB_EXECUTION_ID TYPE_CD KEY_NAME DATE_VAL IDENTIFYING

1 DATE schedule.Date 2008-01-01 TRUE

% 3.4. BATCH_JOB_EXECUTION

JOB_EXEC_ID  JOB_INST ID  START TIME END_TIME STATUS
2008-01-01 2008-01-01
1 1 21:00 21:30 AR

ERHWEMESHERIRE, JINBHARELESHE L.

MEESEMT, BT —BEFEROE, ERMGEARKEEZTET. BREHSIEAKREER
FH9:00F 1A, A401-01MESRENALR, F9:304R, BERBATNEEBLZRE"XT, 01-
O2MES M NEZ FERI9 : 31HIRIETT, EEBIT—N/NEHETEL0:30455R, PRIEF A~ job eI 8EiA(0]
HEMNEIE, EREEREEM AR, —MRHASEK—NJobInstanceEHZ—1MNZFEIEIT. —1
Jobfr AR REERIZITRERIAEREF ARAEN, AW FARREMIobInstance, Spring BatchHFHAR
KELRFH LT (IR —NJIobInstanceEiz{ TR E X ERIZITHEER JobInstance M &t
JobExecutionAlreadyRunningExceptionffl4h), LtEfJobInstanceZ®#1JobParametersi®
SEIN—1TEE, JobExecutionREIEMNBITEIE:

R 3.5. BATCH_JOB_INSTANCE

JOB_INST_ID JOB_NAME
1 EndOfDayJob
2 EndOfDayJob

#<3.6. BATCH_JOB_EXECUTION_PARAMS

JOB_EXECUTION_ID TYPE_CD KEY_NAME DATE_VAL IDENTIFYING
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1 DATE schedule.Date 2008-01-01 TRUE
00:00:00
7 DATE schedule.pate o000 901 TRUE
3 DATE schedule.Date gg?gé?ééoz TRUE
#3.7. BATCH_JOB_EXECUTION

JOB_EXEC_ID  JOB_INST_ID  START_TIME END_TIME STATUS

; ; goop o0l ZOSELOl e

2 1 ;2?8601'02 ;2?2601'02 COMPLETED
3 2 gg?gi°1'02 ;g?§é01'°2 COMPLETED

ERHWAENMESHERIRE, JNBHARELESHKE L.

3.2 Step

Step2—MNMINR, EFETHIBESFH—MEIIFNELSMEE. BB jobREH—IMHES N
stepARLHY, stepB BT EXUKREH— ML THRAMEES MU EER. XMMERE
2, REAAstepPHINETRLEERE jobIALEMBFH, stepMERETSMRBTHALE, —
MNMEREMstepr]BER BMANHRMEBIEREUEE, REZ/TAB (KBTI AN ). —NEEMW
stepE] BEME R EML B IEM —EBRTMBE S #MWZRIZ, BjobIHE, stepBEBECH
StepExecutionH BN FME—— 4 JobExecution:
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- s

Joblnstance

*

JobExecution \
StepExecution

3.2.1 StepExecution

StepExecutionRREEHIT—step, FIobExecutionZEfl, EHRiEITstepltSeIB—NH
fIStepExecution, B2, tAR—StepZBIRIAR N stepHITEMEBUX M stepBiEMIT, MA
KRX M stepBlEXNAIStepExecution, ERStepExecutionR&TEstepLFR/ZohETEIEE,

StepBIHITIHIZEAHStepExecut ionERMINRATRREY, BIE T BRMITAINNAIstep,
JobExecution, HXMEZIRE (PIUNRRSERIR). HFIAETE4ERE8])F, LthIMNERMITstepht
XEBET—ExecutionContext, FAXRGEHAAXEEMGEBETEREFRAZENEFER, FIWA
REBMRSHBS RSB, TRIILH TStepExecutionfIEtE:
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status {#fABatchStatusX R EFRPITIRE. B1THT , KA FBatchStatus. STARTED ; i&{TL MK A ABatchStatus. FAILED ;
Ttk sRIPAS hBatchStatus. COMPLETED - H‘z
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startTime

endTime

exitStatus

executionContext

readCount

writeCount

commitCount

rollbackCount

readSkipCount

processSkipCount

filterCount

writerSkipCount

PATFFARE , {EHjava.util. DatetFoR

PUTERE R (ALK | {£Hjava.util.DatetFRR

PATLAR | EMEXitStatusFR, RERNEE AT RESHABENRLNL, EHHMEESNERE

BE T ERTE R PR EH TR PR

B IEREL

e CPN:NIES e

PATIIARANZE 5P DN AT

PATEFRNE SRR R

EER SR T i AIE R E

R 4E IR SR KT RS IS AT SRER

#ItemProcessorid JEHKIER AL

RAE AR EE IS AT REL

3.3 ExecutionContext

ExecutionContext@—4HEZRFAMNSIEHIRIER/EXT,
JobExecutionsEBFR1FHBZFHITHAMKIRTE,
ERIFHGIF, U— N FERXXGFEmA R,
ExecutionContext, X#ItemReader H—7Eiz{TidfEiB% o),
FIRZS, MFEAXLE R EZIE HTiEENAY1

BEMSiL A &K & TEStepExecutionsy

ERQuartziyJobDataMap BN, EZEREFH
EAIRERITRY, EZRSES Rcommit (BR) ZEHAL
EEZES, HaEnEiEzal

TEM AcontextH, EZRFMESTHE THY:

1. executionContext.putLong(getKey(LINES_READ_COUNT), reader.getPosition());
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A Z B JobBLSHRIRPBIENdOfDayRfil, RIZBX4—step: 'loadData’ (MNEHIE) , ¥
MXHMEBRFIBER, EEIRGITENE, THBEBRMIZEIXNF:

& 3.9. BATCH_JOB_INSTANCE

JOB_INST_ID JOB_NAME

1 EndOfDayJob

#3.10. BATCH_JOB_PARAMS

JOB_INST_ID TYPE_CD KEY_NAME DATE_VAL

1 DATE schedule.Date 2008-01-01

#3.11. BATCH_JOB_EXECUTION

JOB_EXEC_ID  JOB_INST_ID  START TIME END_TIME STATUS
2008-01-01 2008-01-01
1 1 21:00 21:30 FAIEED

#3.12. BATCH_STEP_EXECUTION

STEP_EXEC_ID JOB_EXEC_ID STEP_NAME START_TIME END_TIME STATUS

2008-01-01 2008-01-

1 1 loadDate 21:00 01 21:30 FAILED
%3.13. BATCH_STEP_EXECUTION_CONTEXT

STEP_EXEC_ID SHORT_CONTEXT

1 {piece.count=40321}

EXANMIFR, stepiziT30FHAIET40321%F1ER, EZIARPEBRREXGP=ERITE, ESR
ESXETHEERMXNMYE, FHExecutionContexta/[UBE S MEXEE, MNREEIRIIANMH
171850, BEE—/StepListenerTEHE —MItemStreanTE, XNMEEEHNETHEBEEF
MEVTTIE, FAZBIRIXNMIF, BREjobEEZRER, EEBNSNBEERIZEF —RXBITRE

TRIEIBEELRRMEXxecutionContext, T ItemReaderfJAt{&, ItemReader&aifEcontextH
REWIRSHER X LR SHITYEL:

1. 1if (executionContext.containsKey(getKey(LINES_READ_COUNT))) {

2. log.debug("Initializing for restart. Restart data is: " + executionContext);
S

4. long lineCount = executionContext.getLong(getKey(LINES_READ_COUNT));

B

6. LineReader reader = getReader();
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©

Object record = ""

9. while (reader.getPosition() < lineCount && record != null) {
10. record = readLine();

11. 3

12. }

FLEENRERITERE, IR FTHATR40322, X T RBHRMEEMX —THAHERIT,
ExecutionContext BEEARAITHREZRFNZITAR, Htl, — I XEFELIEBITE, M—KITE
AIRERFEANZITIER, ENEZIERAETSORFITBE(ITERSXHFITHAR ) HEESHIETME
BAET B SRS REHE, ERSMALEFIEXLEHIEICRIHFNEITIXNIobInstance
#scoped, B4, FlBTExecutionContextBEAMTRLIREMER), FI0EER LM
#9’EndofDay’ fflF, H01-01{EE7E01-02BKIZITH, ERKINREXZ—MAER
JobInstance—AR[EHIStep, FRMMEERELEXecutionContext{FAStepI—EB 5
StepExecutionA®, HENF01-02EBERBZINREZXZ— M AREMinstance, TRE%
step— M =Mcontext, ERFEHTIEIMHSHLMAMRIET ERNNEBERBIKRS, £FE
MHRE(EFET BN FHZNStepExecutionRE—ExecutionContext, EREIEMR—1MHEB
fkeyspace, ExecutionContextfIEFIHREE/IVDMEKey-valueHEURRSEHIEHES.
HARWMEstep’FBEEContext FREFLRIE, BABASWIESREMARIAIEZ N,

EHEEESEEMNE  — M JobExecutionZ/ VB —/ExecutionContext, FiH
StepExecutionitFi—/ ExecutionContext, W FRWBFR:

1. ExecutionContext ecStep = stepExecution.getExecutionContext();
2. ExecutionContext ecJob = jobExecution.getExecutionContext();

3. //ecStep does not equal ecJob

EWNEFFEFRRIRE, ecStepAEFEFecob, i IRM MNARERIEXecutionContext, stepSEERY
ExecutionContext7EStep#iIERAT{RTE, jobSEEIfEXecutionContextEM N stepiTZ IR
e

3.4 JobRepository

JobRepository2 FEIFMBEESHIFAHE], FJobLauncher, JobFIStepiRft 7 CRUDSEIR, H
—ANJobE—RBRt, NEEFFKE—/JobExecution, ZGEEMNITIZIZFStepExecution
FlJobExecut ionE X AMNLEICER:

1. <job-repository id="jobRepository"/>

3.5 JobLauncher
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JobLauncher 2iRIBIZEM S IobParameter sk Es1JobE BEIEO :

1. public interface JobLauncher {

3. public JobExecution run(Job job, JobParameters jobParameters)
4. throws JobExecutionAlreadyRunningException, JobRestartException;
5. }

TEILLEAEE A JobRepositoryskBEX—1N& iR JobExecutionF#iiTJob,

3.6 Item Reader

ItemReader% MHEEEE, BTFRRstepiZBIEUE, —RIEB—%, HItemReaderiEZT TFIE
#iE, E2RE—/nullfE, XF ItemReaderiZFAMESFMEEREZSHHIUARTUSNH
Chapter 6, ItemReaders and ItemWriters.

3.7 Item Writer

ItemWriter@— MRS, ATRERstepHEIE, —RKaH— KRB, BERAT,
ItemWriter REEHEEER ItemWriterly, AHEWMANBEASR, BHZItemerter EO/
ESFAGEERESHIIINASARIUSNH

Chapter 6, ItemReaders and ItemWriters.

3.8 Item Processor

temProcessor@— MR, AFRRitemf B2, ItemReaderifiiiE, ItemWriterE§
#4E, ItemProcessorfEMiZihiiBEEIEW 5B IE, MRELIBTREFHIBEASE, NRRE
nul1BERRIIEEBHL, XFItemProcessor EOMEZSFMETUSN

Chapter 6, ItemReaders and ItemwWriters.

3.9 Batch Namespace

FEMNEFS I EEEEEspringApplicationContextFEEE, BERUNRIX LR ORISIILER
FrEMbeanEX AT, Bf4namespacelRt TERGMEEA :

1. <beans:beans xmlns="http://www.springframework.org/schema/batch"

2. xmlns:beans="http://www.springframework.org/schema/beans"
3. xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
4. xsi:schemaLocation="
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5. http://www.springframework.org/schema/beans

6. http://www.springframework.org/schema/beans/spring-beans.xsd

7. http://www.springframework.org/schema/batch

8. http://www.springframework.org/schema/batch/spring-batch-2.2.xsd">
9.
10. <job id="ioSampleJob">
11. <step id="stepi">
12. <tasklet>
13. <chunk reader="itemReader" writer="itemwWriter" commit-interval="2"/>
14. </tasklet>
15. </step>
16. </job>
17.

18. </beans:beans>

REFEHAIENnamespaceBAE, BBAXLTTEFMEEBEHR., XTEEIobHNEZEETTUSN
Chapter 4, Configuring and Running a Job, *<FEEStep WESEETUSN
Chapter 5, Configuring a Step,

R S—
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ACEFz1TJob
o 4. EBEHiETTIob
4. BEEFiE1TI0b

ELE—E7 (domain section), BMtAMIRRVFES S, 1116 TEENEMIZT, FERANTXRE
RFHITRR:

1 ItemReader
1 ItemWriter

BRIDTWRELEZGENT TS StepfI— M ERFR, ERARBUINEIZHFSEEN., LI,
JobHIIETTA K Jobiz{TH IR T HRIBMARAFHEFTEEEN. FERENBIobEEITHAEE
IR EMECEL,
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Configuring a Job

e 4.1 Configuring a Job
o 4.1.1 Restartablity
o 4.1.2 Intercepting Job Execution
o 4.1.3 Inheriting from a parent Job

o 4.1.4 JobParametersValidator

4.1 Configuring a Job

Job#E [ MXMES, BRAKE LHREZEFEEAR. DIKRMRBE=I: B
name, JobRespository #1 Step HY%IFE:

1. <job id="footballJob">

2. <step id="playerload" parent="s1" next="gamelLoad"/>

3. <step id="gameLoad" parent="s2" next="playerSummarization"/>
4. <step id="playerSummarization" parent="s3"/>

5. </job>

EXANMIFRERTREMbeanTE X KEEstep, ESHiRstepBBEMIEERILASEstep
configurationiX—¥5, XMLESBRBZEEIASERHid’ jobRepository’ #I5|FRIER
repositoryMEX, AMeIU@NTERNES:

1. <job id="footballJob" job-repository="specialRepository">

2. <step id="playerload" parent="s1" next="gameLoad"/>

3. <step id="gameLoad" parent="s3" next="playerSummarization"/>
4. <step id="playerSummarization" parent="s3"/>

5. </job>

tEsh, jobEEERIstep R BZEMMITER, BHERLIE(), BRMGRIZES] () MIMEEIRTEE X
()o

4.1.1 Restartablity

BATHLAMEES R — N X BOBREEZ R jobHERRBEITH. NR—1 JobExecution BEXFE
—MEFER JobInstance , BB4AXNjobBEEAILMARRYER”, IBEIERT, FAEESEEE
WBEMAR LM SGEE, EREITFSIRIZAITEN, AXMIRPTHNBEEARERRECIE—
NBY JobInstance , SpringXWIbtigtT —LE&E), WMRjobAFTEER, Mas2E NI
JobInstance Xiz{T, LAREREMRINIRE K false’:
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il
2

2

S,

<job id="footballJob" restartable="false">

</job>

REERBEMrestartablen’ false’ "R XN jobAZHEREH', EE—IMAEIEREHNjobs
it JobRestartExceptionfIRE:

10.

11.

12.

1L

1S

Job job = new SimpleJob();
job.setRestartable(false);

JobParameters jobParameters = new JobParameters();

JobExecution firstExecution = jobRepository.createJobExecution(job, jobParameters);

jobRepository.saveOrUpdate(firstExecution);

try {
jobRepository.createJobExecution(job, jobParameters);
fail();

}

catch (JobRestartException e) {

/ /Tt JobRestar tExceptionS#

EANIUNLtRBRART - Rr]ERRJobfs, F—IKEEBEIE JobExecution , EXBEE!
MR/ JobExcution&ifiti—4 JobRestartException,

4.1.2 Intercepting Job Execution

EjobiTidiEH, BEXKBiEERELEGEAPETEGHBIANITSREERAM, SimplelobfEds
FiE YA JobListener:

il

public interface JobExecutionListener {
void beforeJob(JobExecution jobExecution);
void afterJob(JobExecution jobExecution);
}

JobListenergEBAIEISimpleJobH %, EAjobiylistenerits:

il

28

<job id="footballJob">

<step id="playerload" parent="s1" next="gameLoad"/>
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3. <step id="gamelLoad" parent="s2" next="playerSummarization"/>
4. <step id="playerSummarization" parent="s3"/>

SF <listeners>

6. <listener ref="samplelListener"/>

7« </listeners>

8. </job>

TitjobITRINE R EMARSIAAarfterJob, #FJLAM JobExecution H3XREUGITERE, B
BERRKFITABHIEIE

1. public void afterJob(JobExecution jobExecution){

2. if( jobExecution.getStatus() == BatchStatus.COMPLETED ){
3. /73 obPATRH }

4. else if(jobExecution.getStatus() == BatchStatus.FAILED){
5. //jobPUTRK )

6. }

YW FiXMNinterfacefJannotationf:

e @Beforeldob
e @AfterJob

4.1.3 Inheriting from a parent Job

NR—AjobECEHBMEM, EXARTLMEE, BARTUEX—1"R"job, iLXEjobEHKE
M, BJavafEMmE—1¥, FjobRIERjobMBEHMTREHIHR,

TEMGFFR, “baselob”B— MARAIJobEX, REX T —METEETIR, BHR“jobl1”"#HIjob2
—NEBFREX, EHERT “baselob”MiEITzE, HFESBECHEWRSH, RELEMIjobTFERED
BITEs, UR—18A"stepl”BIstep,

1. <job id="baseJob" abstract="true'">

2. <listeners>

3. <listener ref="listenerOne"/>
4. <listeners>

5. </job>

6.

7. <job id="job1l" parent="baseJob">

8. <step id="stepl" parent="standaloneStep"/>
@

10. <listeners merge="true">

11. <listener ref="listenerTwo"/>

12. <listeners>

13. </job>
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EZ{EEREN Inheriting from a Parent Step

4.1.4 JobParametersValidator

—ANEXM1EF AT B FEIARY job T 2 EREIIHSR job FEMjob, BJLLIERE RIBITE JjobSHE X
—ANRIEEE, TjobBMNFEERIEFMBEMESHTFENGRT, XM MEREERAN., 58—
DefaultJobParametersvalidatora] AFKFEHI — L RRMEFIRIESEAS, (Rt2eTASCI
BEOMBKRLIEES ZZRIPRS, IR E ZHERAXm1IGBZERIENjobMIFTE, Fl:

1. <job id="job1" parent="baseJob3">

2 <step id="stepl" parent="standaloneStep"/>
8. <validator ref="paremetersvalidator"/>
4

. </job>

WAEERRIBAME A —N5I A (30 L) SRE X BRI LB N ERE X fEbeantIas & ==& 1,
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Java Config

e 4.2 Java Config

4.2 Java Config

ESpring 3hRAAEIURAjavaiZ R REENARER, KRB XMLEEMN AN, [EWESpring
Batch 2.2.0fR&EMA, #HAIBESHIUFERERNjavalBIRN E#1TRRE, XTFJavahyE

ﬂa%ﬂq%ﬁ\gﬂﬁia‘ﬁﬁj\ﬁj\%u% @EnableBatchConfiguration 5I¥¥$Dﬂﬁ/|\buildero

ESpringE’\J%?,’%EP @EnableBatchProcessing }E}%E@I{’F%EEEEE‘J%% @Enable * EG;I$§
K, EXMERLT, eenableatchprocessing (Rt THEMAIEESHELRE, EXMNELD
BBER, BRTEIET—1 StepScope B, BRI AE—R IR bean#{TEINZRE

e JobRepository bean &#i “jobRepository”

e JobLauncher bean®&#;i”jobLauncher”

e JobRegistry beani&#i” jobRegistry”

e PlatformTransactionManager bean®&#; “transactionManager”
e JobBuilderFactory bean®&#i”jobBuilders”

e StepBuilderFactory bean®&#i”stepBuilders”

XMEENZOEDR BatchConfigurer, ©AMU _EFTARbeaniZ2E TEIABISIIL AR, HEK
FEcontextiZft— N bean, Bl DataSource , FIEEEETHIE JobRepository fFH,

=1
ABE—MEEXEEHRQ@ enablebatchprocessingi¥®, REHF—NERMTIXANER, ML LEFT
BHbean#l 2RI LAERAY,

EEARER, AP UERFRMHMbuilder factoryXREE—1job, FTEINGIFRIET
JobBuilderFactory #1 StepBuilderFactory EERIF N step job

1. @Configuration
2. @EnableBatchProcessing
3. @Import(DataSourceCnfiguration.class)

4. public class AppConfig {

6. @Autowired

7. private JobBuilderFactory jobs;
8.

9. @Autowired

10. private StepBuilderFactory steps;
11.

12. @Bean
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113, public Job job() {

14. return jobs.get("myJob").start(stepl()).next(step2()).build();

15. 3

16.

17. @Bean

18. protected Step stepl(ItemReader<Person> reader, ItemProcessor<Person, Person> processor,

ItemWriter<Person> writer) {

19. return steps.get("stepl")

20. .<Person, Person> chunk(10)
21. .reader(reader)

22. .processor(processor)

23. writer(writer)

24, .build();

25. 3

26.

27. @Bean

28. protected Step step2(Tasklet tasklet) {
29. return steps.get("step2")

30. .tasklet(tasklet)

31. .build();

32. 3

33. }
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Configuring a JobRepository

e 4.3 Configuring a JobRepository
o 4.3.1 JobRepository HEYRE
o 4.3.2 {€&) Table HiI%
o 4.3.3 In-Memory Repository

o 4.3.4 Non-standard Database Types in a Repository

4.3 Configuring a JobRepository

Z AL, JobRepository REAHICRUDIRIE, ATFHA{Spring BatchRISUHITER (40
JobExecution, StepExecution), F2FZMMEREH (GNJobLauncher, Job, Step ) EEZ(E
FJobRepository, batchBI@mBAZTEIFELMREIFZ JobRepositoryHISLHIE T, ERINASE
E-LREE:

. <job-repository id="jobRepository"
data-source="dataSource"

transaction-manager="transactionManager"

1
2
3
4. isolation-level-for-create="SERIALIZABLE"
5 table-prefix="BATCH_"

6

max-varchar-length="1000"/>

LFEIHMERER T idIMNBRFIER, MREBEHITEHEE, KAMEMRLERRNAST, ZFMU
EHRERATRREGIEE, max-varchar-length  HIERIAMER2500, iXF/Rvarchard|fKE, &
sample schema scripts HIFEFTEMEEMT  exit code XEEHIARMIFER, NRIFFAIEHNschema
FEHUARERSFNRE, BLMARENE,

4.3.1 JobRepository HEYESE

WNR{EM Tnamespace, repositoryS# BN EESES, X2 THRAMCIERIETHIEUAR
KMEERIRSEEB R EMIISAL, MR repositoryIHERESESZIEHIN, BBAERNITH
RBEBHWIEMIEN, creater FENMRBRIISWRINIEE, hTHEFREIS B, NRE D
BRESHERNBNERNES, BLARE—MESEBEMINGSD, XA ERIANRERIZ

SERIALIZABLE  , IX2AH =B AIMIE: ReD_commiTeD  BEIAZIEIMEMR; MNRFMREIEALAIX
FAUPSRANE  reao_uncommiten  HBEERIFIIE, BR, HTFIAA  creater FHIARHEZEEH
1, RBHIBESE, MASWNMEFEARTN, EHERIFES:

1. <job-repository id="jobRepository"

2. isolation-level-for-create="REPEATABLE_READ" />
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MR factoryfInamespace’ZBWIER, BATTLAERHAOPREZrepositoryfIES1TH:

1. <aop:config>

2 <aop:advisor
S pointcut="execution(* org.springframework.batch.core..*Repository+.*(..))"/>
4. <advice-ref="txAdvice" />

5. </aop:config>

7. <tx:advice id="txAdvice" transaction-manager="transactionManager">

8. <tx:attributes>
9. <tx:method name="*" />
10. </tx:attributes>

11. </tx:advice>

BENMEEREBREAR LR BN EZER, 18EM L& HMnamespacet@iR E/MiRspring - txFl
spring-aop (2B spring)&#EclasspathH,

4.3.2 18X Table g%

JobRepository BJMMELRRI R —MNEMRITHIBRIWRASA, FKIARLABATCH_F

3L,  BATCH_JOB_EXECUTION  #  BATCH_STEP_EXECUTION Fim M MMIlF, B, B— L BENERERER]
BEERZEINFIR. FlilschemaIBFHEWMBIIREF, @A L—ENTHEREENER
—“ schemad, BLARBBAEFZRE:

1. <job-repository id="jobRepository"

28 table-prefix="SYSTEM.TEST_" />

HEE FEEHNEEE, §— 1N ITiEERESTLE  svstem.test.  HUBISE, | BATCH_JOB_EXECUTION

BEWEEMRS  SYSTEM.TEST_JOB_EXECUTION o

IR RBAARFIEEN, RB|MIIBZEANTERER,

4.3.3 In-Memory Repository

BHRHEABIBRISUEN RIFANRNEIEER, TEEAN TEITHERE, AABRXRRRABEAHE
KSR () HEIREFAFRZ AR EESZRERS. MASpring BatchiBiRMft T AFMaphRAHY
jobBE:

1. <bean id="jobRepository"
2. class="org.springframework.batch.core.repository.support.MapJobRepositoryFactoryBean">
3. <property name="transactionManager" ref="transactionManager"/>

4. </bean>
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FEIEMR ATF Repository RRENHENBEEMMNIVMEAIEERIES, WAERTRNE
NEBHERSHRNES, TESHESLENESHE— LD FESHZRTER, MERRERE
FRZABIRepository e B X LT,

BRUFEEN—IEEEIER, BACESELREN, EANEWZEERESH (HIGIRDBMS
iE)) . ZEMitiF S A58 ResourcelessTransactionManager ZEEAN,

4.3.4 Non-standard Database Types 1in
a Repository

NRERANMIEEELERERIFNTEATIRAD, ESQLAERIEMIE R TIReI AER TN EIRES
B, {FHELR JobRepositoryFactoryBean REVXGRZ H4HE GIRE —MEMURIEIBESR

itk

1. <bean id="jobRepository" class="org...JobRepositoryFactoryBean">
2 <property name="databaseType" value="db2"/>

3. <property name="dataSource" ref="dataSource"/>
4

. </bean>

(SNSR;SEIETE  databaseType , JobRepositoryFactoryBean f£ififDataSourceBsligMEL
BEMER) FEZEMNEBRRZAETFTEENITERE, tho]fEFEEEE  incrementerfactory
({EFSpring Framewor k32 HtHIFRAESIIN ),

MRELEARNETIE, HRIRAERRDBMS, BAMM—HEEIIL SimpleJobRepository {EF
SpringARAMKEFH B EEF TSNS FDaoE O L,
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Configuring a JobLauncher

e 4.4 Configuring a JobLauncher

4.4 Configuring a JobLauncher

JobLauncher %EZISE’\JQEE% SimpleJobLauncher , EHE_E{H{?%%@J‘I JobRepository ﬁﬂ)l

_/I\ execution

1. <bean id="jobLauncher"
2. class="org.springframework.batch.core.launch.support.SimpleJobLauncher">
8. <property name="jobRepository" ref="jobRepository" />

4. </bean>

—E'Z?HREIJ JobExecution R %B/AﬂL‘/LJEJ‘IHHT Job ngj_;fy %é&l{% JobExecution ﬁ@gﬁlﬁjﬁﬁ
=

1 I
1 I
:. Fung) i
| ] execute() i
: i
1 ]
a .
l

! ExitStatus e :
i ) i |
: JobExecUtion ¢ . :
!.‘....-...-. :

L wjith ExitStatus FINISHED ar FAILED

28
MBERE, BAFRIEBRIFNERTE, B2, MHTTPEXRFEINNSHIN—LLEH, EiXH
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BHER, BNESEERLIRME, ikSimpleJobLauncherBEiB 2R EIERLAMAE, MRILHTTP
BR-ESFEHRRAEMEMIEESTAREEIMITER, RREEMVEFERR, —MRENTE

FrR:

S ——— with ExitStatus FINISHED or FAILED

ﬁﬂﬁﬂ% TaskExecutor EIL‘,{?EQ%H’\H—’; SimpleJobLauncher EE%ERE"-%}};T%{’F

1. <bean id="jobLauncher"

2. class="org.springframework.batch.core.launch.support.SimpleJobLauncher">
3. <property name="jobRepository" ref="jobRepository" />
4. <property name="taskExecutor">

<bean class="org.springframework.core.task.SimpleAsyncTaskExecutor" />

o g

</property>

7. </bean>

TaskExecutor 1ERERISCIVEBREBRSRIZS] joo BIRTHIT.

AR {E A Pk (BookStack.CN) #i&
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1 I I |
L) ' : :
| ] execute() | i
l i
1 ]
l gl
! >

l

! ExitStatus e :
i ) i |
v JobExecution g . :

28
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e 4.5 Running a Job
o 4.5.1 M@ 1T/2580 Jobs
o 4.5.2 £ Web Container RZBiz{T Jobs

4.5 Running a Job

BIT—MIBESELBERSAZEK: —4 sobLauncher FI—PNRRKBITHY job . ENEEETHE
BIEKERER)  context . FPFIRKE, MBS ITREBNjob, KRE—Njob¥AL—1IVM, ALtE
NjobEE—1THECH JobLauncher; MAwebZ2EHIHt tpRequestKEFIjob, —MERER—1
JobLauncher XRZEzhjob, httpiEBRKIAAX4 JobLauncher XKEME(IZFER]ob,

4.5.1 Ma<$1TB51 Jobs

WFEREWRIAERFKIZITjobMAFXRIN, LTREENEREN, IREAMXSHIVAESS
mZ B TEERIEASGHZEL (FRTQuartz, BNEER  nativesob ), {ERAshellfAREBEzN, R
Tshellll AR B FZMAIESEERNjavaitiz, PerlflRuby, EE—LEMET EHeTLA, W
antflmaven, ERXSHAEZEshel 1A, XMIFEERRshel A,

The CommandLineJobRunner

HTHRABjobFEHA B javaEiitl, BAFEE — M EHFEmainF A EARENEAOR,
Spring Batch$#H¥HiXMERBMH T —/ LW : CommandLineJobRunner , EERFIPMEXRE
SISMRHINARRN—FAE, BIFSHEEBBjavai#tiz, FRIZIEXNEM DKL

i%., CommandLineJobRunner#{TI0/MES :

o MMELEHRY ApplicationContext

o fRITREI  Jobparameters HMIFFSITESE

o RIFSHHESENES

o {EMffapplication context (MM LETX)FFTRMHER  JobLauncher REZAjob,

FBEXLEEZSRERHE/LNSEMETUTN. U TERERNSE:

Table 4.1. CommandLineJobRunner arguments

1. jobPath FATfiE2ApplicationContextIxml3ciitiit, XA HAE T BRESM—YIRE.
2.

3. jobName HEIE(TIN] ob% F

SRPWINREZSHER, EZBEBER., WiZEE|JobParameter PRSI IE
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A" name=value “RYFEI:

1. bash$ java CommandLineJobRunner endOfDayJob.xml endOfDay schedule.date(date)=2007/05/05

REHBERTEjarPBRE—manifest X EKiEiAmain class, BEREEEMAclassaEiRE

H. LEEM domain sectiondfg’‘EndofDay’ fflF, FE—1MSHRE endofDayJob.xml’, X
REA&TJIobFISpring ApplicationContext; SBE_MESHRE endofDay’, IBE T JobMBRF;
RiE— 18 schedule.date(date)=2007/05/05" £#4E#p JobParameters, FHlFHHIxml

LI

1. <job id="endOfDay">
2. <step id="stepl" parent="simpleStep" />

3. </job>

5. <!-AEMTE WA T Launcher fEA{E 8 - ->
6. <beans:bean id="jobLauncher"

7. class="org.springframework.batch.core.launch.support.SimpleJobLauncher" />

FlFREER, EXRERAIFSpring Batchiz{T—MNIobBEESBSMEK, BEEXERRT
commandLineJobRunner PR NEZEERK: sob  F  sobLauncher

ExitCodes

FEREVRAERBTGSITRN—MIIEESE, XSHAERT2EHZRFITE T/,
EREENRME-LRMEAZAHBRESE (WENPUTHRIAE), EXMizseT, REEETR IEIcode5E
%l]iEIF%EE‘Z/mJobm TRINERKMIVER. REIcodeBiREILIAERFHIZN—NF, BTER
BITER, REBEN—MIF: 0RFMI, 1RREK, BEZRMIZRU: job ARE4FLER]job
B, iR IEIS?TF'ZJJJob C, XMERITHHEETIRERELR, BEEEMZESpring BatchiXfhit
BEEFENFFROMCIBESRM—MNREExit Code’*&l?%@i&‘ﬁo fESpringBatchd,
RIBHItEEEXitStatus, BRATEEChapter SHENA, T  exit code , REE4
BExitStatusB— exit code BMHAETSHRIESS _izeﬂii%u%. {E73JobLauncherik[E#Y
JobExecutionfJ—&8%, CommandLineJobRunner f£f ExitCodeMapper E[14§FfFHRHIE
A E:

1. public interface ExitCodeMapper {

3. public int intValue(String exitCode);

ExitCodeMapper HIEXIMPINZEN—NFRH, BRE—IMRFRAN. jobiBITREMIAMERNZE
SimpleJvmExitCodeMapper, FERIR[EO, —HREIRIREIL, ETFXHAZE|job, XEjobiEiTEEE
ShRAIRERIRMIRE 2, NRFELL FE="MEEERIREE, MIEHBEX ExitCodeMapper
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#9SKIl, HHF commandLineJobRunner 26l ApplicationContext HY3E, REEW{ERYIE
IngE, FRUARTERVEESEEEEREABMSE, ELt ExitCodeMapper 7£ BeanFactory Hfll
H, ML TXHEEEEAZIjobiziTEER, MATEEEMMMERHEBECH
ExitCodeMapper #iiAJy ApplicationContext MI—=B%Y, fEZBEUHRIEITERINE,

4.5.2 £ Web Container RZ[iz{T Jobs

g%, GHMGEESIFNBEAUTEHRTENGSITRM. BR, 1267 (BERR. SN=ESH
web#F) #RREA, MHttpRequest BEHIR—NEFANER, R, HARES —MREBEFTEKATE
517, RERNNRANEERN:

execute()

rung)

JobExecution

I

XAMIIFHREControllerf#i@spring MVCHIHIController (Spring MVCHEETTUATE
http://docs.spring.io/spring/docs/3.2.x/spring-framework-
reference/html/mvc.html F&EFE), ControllerBiIEREEANRTM
(asynchronously)JobLauncher/Zzfijob/53ZE1R[E T JobExecution, jobfR¥EHEIT, XNIE
PEERIITHEETS1EcontrollerEFFEHt tpRequest It ZIR[E], REIZNTF :

@Controller

public class JobLauncherController {

@Autowired

JobLauncher jobLauncher;

@Autowired

Job job;

© o0 =~ o o b w N B
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10. @RequestMapping("/jobLauncher.html")

11. public void handle() throws Exception{

12. jobLauncher.run(job, new JobParameters());
13. 3

14. }
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Meta-Data =& FHi%

e 4.6 Meta-Data &A%
.6.1 Querying the Repository

o

o

.2 JobRegistry

o

.3 JobOperator
° .4 JobParametersIncrementer
[o]

.5 Stopping a Job
.6 Aborting a Job

R L )
o O O o O

o

4.6 Meta-Data %A%

ZIBFIRLE, BL24HET JobLauncher #1 JobRepository [, BRI TEHEEMNES, B
Bt Ak 1B 4 3 SR A9 E AKCRUDIEE

/

runiJob)
I

—JobLauncher{Ef—1JobRepositorytlEFFiz{THAIIobExection{t5, JobFIStepSLIR

bE/S{E AR JobRepositoryfEjobiz{THRRIZE #HHEREAYJobExecutionITR, XLEEARAIRIE
ERAEHRISNEE, EENTEEHE MESMERTEIRTEMARBHIBE LKL, HEE

ERESRINANIARITTEE:

CRUD operations

|
.
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. %

\ Combines all

¥ TE21Te JobExplorer #1 JobOperator FMEM, BEBEREZSHIINEZERIUENRTY
1.

i

runidob)

o

get* operations

e

CRUD operations

v
(s

4.6.1 Querying the Repository

EERASRINEEZE, BEEREANHERE B repositoryEXFKEIBZFERN  execution
. JobExplored MR TIXLETNAEE:

1. public interface JobExplorer {

2.

3. List<JobInstance> getJobInstances(String jobName, int start, int count);
4,

5. JobExecution getJobExecution(Long executionId);

6.

7. StepExecution getStepExecution(Long jobExecutionId, Long stepExecutionId);
8.

9. JobInstance getJobInstance(Long instanceld);

10.

11. List<JobExecution> getJobExecutions(JobInstance jobInstance);

12.

13. Set<JobExecution> findRunningJobExecutions(String jobName);

14. }

EFEARERTRIRAE, JobExplorer@— 1 HixhkAYJobRepository, [EJobRepository—
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#, CHEBREZEE— NI %:

1. <bean id="jobExplorer" class="org.spr...JobExplorerFactoryBean"

2. p:dataSource-ref="dataSource" />

(Earlier in this chapter ) ZBIB#REd, JobRepository FEBECERENIRAIGARS:
BEAREMIRAS Eschema, JobExplorer thsziZEIFERYSME:

1. <bean id="jobExplorer" class="org.spr...JobExplorerFactoryBean"

28 p:dataSource-ref="dataSource" p:tablePrefix="BATCH_" />

4.6.2 JobRegistry

JobRegistry (Q;%ng JobLocator )#ﬂEﬁifﬁUEﬁ. Eﬁ'é'ﬁJ%TJ}EJJﬁﬁFEJ:'FYEPJEEI%Jobz%E‘FI
A, tEERAENA ETFTXWREEEMMT (FLTX)EIEMNjobfER, BENXKIobRegistryKME
WATFEIFjobRI BN HMtEM, EIRRM T —ETFTmaphIBIASEIL, B85 jobRIBMRARESR
jobHYSEA:

1. <bean id="jobRegistry" class="org.spr...MapJobRegistry" />

Bt AEEEMjobi#JobRegistry: fEMAbeantpostIRE s BERTMERFEAA G, X
FMYLHI7E T miEA,

JobRegistryBeanPostProcessor

XEpostibIE2E, BE51%jobTECIER BaNiEMi JobRegistry:

1. <bean id="jobRegistryBeanPostProcessor" class="org.spr...JobRegistryBeanPostProcessor">
2. <property name="jobRegistry" ref="jobRegistry"/>

3. </bean>

HA—EEBGRHIFPLEpost HIEEE—1id, BRFERIFILATE Fecontext (LEUEAIERR bean
E X )th{EApost A IEEE, XFHEFER job7ERIERER S BN EMi* IobRegistry,

AutomaticJobRegistrar

XEREGEARAY, ATEIEFcontext AEEMXLEFcontextFRIjob, XMEER —MNMFA,
SR JobMBFNMAERLFHE—, ERjobMIMKHIMIUARELEE—, EFJUBE—NMEARA"NE
F. e, eIET —HxmlEEXH, BIMXHE—1job, B4 jobRIItemReader&iE— MERR
BF (WM"reader”), MNRXLEXHHEANE—PMLETXH, readerMEXSHNRHBERES.
RERATEMEMVAMERRX—EE, IHEER/LNARNNAERAESESS 7!
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1. <bean class="org.spr...AutomaticJobRegistrar'">

2. <property name="applicationContextFactories">

3. <bean class="org.spr...ClasspathXmlApplicationContextsFactoryBean">
4. <property name="resources" value="classpath*:/config/job*.xml" />
5. </bean>

6. </property>

7. <property name="jobLoader">

8. <bean class="org.spr...DefaultJobLoader">

9. <property name="jobRegistry" ref="jobRegistry" />

10. </bean>

11. </property>

12. </bean>

Eﬂﬂmﬁﬂﬁ/\fgﬂ’\]}:ﬁ — /N EApplicationContextFactory#i¢H (X )LBIET —/NMEEm
factory bean), 5—/2&  jobloader , JobLoader FiFHREIEFcontexthIadas/EHAAL EM
E;-;EIJJobReglstry,,

ApplicationContextFactory fZIRBIZEF Context, KBIEA TR LEAER
ClassPathxmlApplicationContextFactory, X/MNT[ EH—MFERIKIMBATHEEFIR
FFXM—LERERFLETX, ARINRASHNERATAREERNEXFLTXHHN
PropertyPlaceholderConfigurer FIAOPEZE,

EMERERT, AutomaticJobRegistrar ©BJLAF] JobRegistyBeanPostProcessor —iZ{#
Fl. 5140, jobBRIREMEE XER L FXFHE XEF L TXHHIE

4.6.3 JobOperator

IENaIEFTITIEHY, JobRepository R TITEIEAY CRUD #2fE, JobExplorer R#tT T
IR RIRRE, AW, XLLRER FH?H%AEFH%%E’\HH:%FYF , SRIMES TN, FHEA
HESNESEEINEE, tLiElE,. ERFINESHITILE, ?’"Sprlng Batch HiJobOperator

BORM T IX R fERA.:

1. public interface JobOperator {

3. List<Long> getExecutions(long instanceId) throws NoSuchJobInstanceException;
4,

5. List<Long> getJobInstances(String jobName, int start, int count)

6. throws NoSuchJobException;

7.

8. Set<Long> getRunningExecutions(String jobName) throws NoSuchJobException;

@

10. String getParameters(long executionId) throws NoSuchJobExecutionException;
11.

12. Long start(String jobName, String parameters)
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
20
26.
27.
28.
29.
<fo)s
S8
828

B8

throws NoSuchJobException, JobInstanceAlreadyExistsException;
Long restart(long executionId)
throws JobInstanceAlreadyCompleteException, NoSuchJobExecutionException,
NoSuchJobException, JobRestartException;
Long startNextInstance(String jobName)
throws NoSuchJobException, JobParametersNotFoundException, JobRestartException,

JobExecutionAlreadyRunningException, JobInstanceAlreadyCompleteException;

boolean stop(long executionId)

throws NoSuchJobExecutionException, JobExecutionNotRunningException;

String getSummary(long executionId) throws NoSuchJobExecutionException;

Map<Long, String> getStepExecutionSummaries(long executionId)

throws NoSuchJobExecutionException;

Set<String> getJobNames();

FEHFRRMIREEN TREEEEORMEFSE, tkilJobLauncher, JobRepository,
JobExplorer, B JobRegistry, EAXMNRE, FriRftA9JIoboperatorfystif
SimpleJobOperatorf{kERINERS :

il

=
PEy =1\

<bean id="jobOperator" class="org.spr...SimpleJobOperator">

<property name="jobExplorer">
<bean class="org.spr...JobExplorerFactoryBean">
<property name="dataSource" ref="dataSource" />
</bean>
</property>
<property name="jobRepository" ref="jobRepository" />
<property name="jobRegistry" ref="jobRegistry" />

<property name="jobLauncher" ref="jobLauncher" />

</bean>

WMR{REJobRepositoryHFiRE TRAIL, MALAREZICEIobExplorer PHEEIFFIRE,

4.6.4 JobParametersIncrementer

JobOperator MIZWAEHESASHAN, ESIFMAVRBARIUS N ZEOMjavadoc (javadoc
of the interface), #AMstartNextInstance/ZHBLLMEL. XNAEEERTRE

AR {E A P4k (BookStack.CN) #i&
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JobBI—NFREISLH, {BYNR JobExecution FEBETEEMRIE, FEEHiZJIob FEEMLEHRE
&, BLXFHEXANTEMELERT., NNM&JIobLauncher , BoFMESHINESHAETIEM
BAERISHE, XHMER—1FA JobParameters YWERFRAAHH JobInstance,
startNextInstance F3;&5ERYATMIobParametersIincrementer SfEZNXMES, FHiBH!
H AR AV SCA

1. public interface JobParametersIncrementer {
2. JobParameters getNext(JobParameters parameters);

3. }

JobParametersIncrementer EYMYEXIERY, HLEE—1 JobParameters WHR, EFRFRE

BATHRBUREEZEMNE “T—1" JobParameters Y&, XMNRIEEER, EIERLELN

BRLAL“ T —AN"HJJobParameters fTHILEN, #lM, MRESSHPREBES—NBESH,
AHBIET —ASLOIR, XMEMMNZERAEZEE—X?HE B (NRESLUBRANEAMEITH

E) ?EFABESHELESHNES, NRFSENEHHITX S, HLERXANEE, NF:

1. public class SampleIncrementer implements JobParametersIncrementer {

3. public JobParameters getNext(JobParameters parameters) {

4. if (parameters==null || parameters.isEmpty()) {

5. return new JobParametersBuilder().addLong("run.id", 1L).toJobParameters();
6. }

7. long id = parameters.getLong("run.id",1L) + 1;

8. return new JobParametersBuilder().addLong("run.id", id).toJobParameters();

9 }

10. }

EiZRfBlE, BE” run.id "AUKXSEMNJobInstance, WMRYFIAIIobParametersizE
(null), EBEEMAIZIobMNREITE, HENAENGRE, AERE, Rz, E=ZHIHEEE—N
#E, BiRMD, BEMBERTUEGRZEERPIETIobA“incrementer” BH#HITIRE :

1. <job id="footballJob" incrementer="sampleIncrementer'">
2.

3. </job>

4.6.5 Stopping a Job

JobOperator JREINHEAEEFFIERE Job:

1. Set<Long> executions = jobOperator.getRunningExecutions('"sampleJob")

2. JjobOperator.stop(executions.iterator().next());
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KAARBIAMEER, BALENER —MESIZEGEE, TERIESHITEFALRARECH
KIBERRT, NEZRTEULLZIRTREN IR, LEMEANWSZZEAIE, M—BEREFIPUELS THESR, ERZ
1RE XA stepexecution JJ Bachstatus.STOPPED , =AELE, AERE, REETMEIN
JobExecutioni#{THHREIAVIRIE,

4.6.6 Aborting a Job

— N jobBIBITIH IS ITREIFAILEDIRS Z G, MRERFIEREN, ERSHER. MRESHMIT
L FEIKASRABANDONED, FALERMASERE. ABANDONEDIKSHERFHITL R, BET]=]
MtEET, BMERE—NRIERMESHITZH: NRESMITIIEPEE T L—RRNITEMERE
7JABANDONEDHYZ IR, RWaMiT iz RERE T —2 (XRHESRE XMPITL RINE HIZRE
#9).

MB YA RLHIZTERE T (“kill -9"SHAKEIR), jobEAEREIEIT, BIobRepositoryE
TEGUNEIXANEIRR, EAFEREE ZFNEEN EHITEMBHN, FMUNFANNSIRE, REEE
SERAMTERBEERFXMES (IREBEHIRSFIFAILEDZIABANDONED ) -iX 2l EiB1EEM
Bi5, TEHMEIBMAK, REEATERNESHATEIRENFAILEDIRES, HEMFRIMNEEREHN
BE BB, Spring Batch AdminB—ZZ|TEBJobService, HUBUBIETEHITRITHE

=R
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AL & Step

o fcEStep

Ad&EStep

IFgN#EBatch Domain Language®HUARY, StepR—MHIFRIENER, BETHBEE XFIZH
KRR IRERHUESFS, IR—IMHEBRMKRNER, BAEE— I StepfAFEHRHAREBCY
B#yJob, —StepIERHERIATALRENER, —MERENStept TR IZENEE
FAREE, BRUFEALTFEENE, —IMEXNSteptIFEE LM SZSAN (BURTFFISEIRAT
), FERBINRIEZN 5,

ltemReader

W
- == temProcessor
N

ItemWriter
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T R AR IRAE

T [ SR AN AE
. ERIRHIRIE

o EcEStep
o HEE—1XKStep

H [ EREYIAE

Spring BatchiiBAMSIM AR ZREAEER7LIEXE, EERLGIERIEE—MNESTTER,
—RMIZENEE, RIEMEM A IR, ItemReaderifBY—5INB, @idItemProcessoribi®, 3+
BE, HUEBTRAENER, BENMREHAItemWriterigit, ABERIZES,

- ItemReader ItemProcessor ltemWriter
execute() ; ; E
read() ' L
itemn ) E
process(item) | '
é item ] E
read() | : E
itern ) i ;
: process(item) ! :
5 item ] E
E ! write(items) [
ExitStatus i !

TH-BABRR LERRNAR:

1. List items = new Arraylist();

2. for(int i = 0; i < commitInterval; i++){

3. Object item = itemReader.read()

4. Object processedItem = itemProcessor.process(item);
5. items.add(processedItem);

6. }

7. itemWriter.write(items);

AiEEStep

AR {E A P4k (BookStack.CN) #i&
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RERE—/SteplIIfkEngIRILIXERE, EER— MO FSIMEEMNRES AL, hTEIL
Spring BatchBt&, WTF:

LHEEXRREIZ— 1 HEHEFREstep, VEIIKE:

e reader - ItemReaderiR{tiFAIEHIEE

e writer - EEItemReader?zaf,\ﬂ%&ltemWriterﬁfEE’\J%‘:Eo

e transaction-manager - SpringdfYPlatformTransactionManager, SFHAEEESM
FIafR R,

e job-repository - JobRepositoryAFHESEZHEEStepExecution(
ExecutionContext, &E—17, EfATREN—INEMHE; WF—MAIHstep, EX—MER
EREM,

e commit-inerval - EEZRERZHI, BHAENFZE N

NEFERRE, job-repositoryiXEBEEKINIZRE R jobRepository”, transaction-manager 2k
A& E J“transactionManger”, It4h, iXEItemProcessor 2k, REMNMA, EHiZEHE
mlgEreaderiZBIHF B fEAwriter,

PARE—1KStep
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ItemReadersf]ItemWriters

e ItemReadersflItemwWriters

ItemReadersflItemWriters

T BRIt IBER ] LA IR DR B B AV AZ I . iZENKREMEIRE, RITEMERMITE/Fik, UAEBH
MITER. Spring Batch BT =AFEBRORKBEMITAEMNIZENSEL : ItemReader,
ItemProcessor #1 ItemWriter.

A RS{E B PAL(BookStack.CN) Fiz _95.



ItemReader

ItemReader

e 6.1 ItemReader

6.1 ItemReader

RiE B, ItemReader FIZR NS MANRIZEEE, ARRBELFELSENAN. &ENR
Bl EE

e Flat FileFlat File Item Readers MZENANEFIZEN—ITITHORIE, TZMEEUEMILAS
AN EFEEEEENIEN, FHEHEAEMERFHARIBEFICRPNESNIFER(HIUE
S, Comma).

e XML XML ItemReaders MHI7iti&CIEXML, BIIERF AR, BRESFNIIENTRAVEA, & 0T LANTEE
ANEBABEIXMLIZEMITXSD schemalfil,

o Database WEEMENBEKREILEREMRIR, ERETURMGSIEIRHATELIENINR, K
IABISQL ItemReadersifF— RrowMapper RIREINWZHR, FHIRIRIERIRIIT, MEBERNE
o, FRERRTHER, FRMH - LEIERNYE, X TEYBERGRE,

EAFSMEFNBFEBALR, EFERNAXRIFRELNIED, XTIFHMFIA ItemReaders
FIRAIABER [fiFA

ItemReader B— MEBRBMARENEAREO:

public interface ItemReader<T> {

T read() throws Exception, UnexpectedInputException, ParseException;

a » W N B

read seItemReader PHRIRANTFE; BRKIBAAEHKRE— Item X null(MNREEES
item), 84 itemFH, —MRWNXHFHI—1T(1line), HENNHBIEERHI—1T(row), thE]
BARXMLX R —/Nt& (element), —R&KIR, XLEitemERa] A#BRET Jo— N e]FAYdomain
WK (WM Trade, User FF), BHAZBEHIZEX (FMEMAIAIN, BE—Map),

—RR49E ItemReader EOMSTMASRERIEAY(forward only). (BUIREEZERESMERN
(0IMSPATY) , HEAX£ER (rollback), BMAT—RXKIARA read FHiEBRIBERIREIFFIRIZE
FRENER(WR), EE—REHNE, LEIEREPRUMREEitens, ItemReader RN F
., B0, B4EE ItemReader ME T —£EWIER, RELRH N0, ME—RiAAreadsiEE
R[ENnull,
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ItemWriter

e 6.2 ItemWriter

6.2 ItemWriter

ItemWriter 7EINEE LT ItemReader, BEFHKRMEE, HEMNAFZEN, FTHAMXA,
XAMAEFETItemWriter MITHIRBEANEIF (write out), MARIZEN, EERBIEREIA
FIFIER T, B ABRIENNAIZIEA( insert ), BH( update ), ZHEIE( send ), FIULHIH
IR T B MBI B S HE X,

1 ItemReader IE[OZE{U, ItemWriter thE2/MELERMIED:

public interface ItemWriter<T> {

void write(List<? extends T> items) throws Exception;

al » W N B

it FItemReader® i) read , write FiARItemWriter EOMBETGE, REEAW
items FIRZBITHN, MLEMESEREBERESA (write out), BERI—AEKRIE, items HEH
MEBSAE -, AFBHIL, FI wite FHEEZ—IList S8, MARENMNR (item),
list #HHEHE, & wite FHERE(return)zZal, WEFAHITRIL (Flush)RIERBHMHE
B, a0, WMRFEA Hibernate DAO BY, WEAMNNWRZFIFH—XDAOGIRIE, BRIETMZIE,
FiE return ZAEI, writer FRiZXF hibernate B Session&iF,
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ItemProcessor

e 6.3 ItemProcessor
o 6.3.1 Chaining ItemProcessors
o 6.3.2 Filtering Records
o 6.3.3 AfE(Fault Tolerance)

6.3 ItemProcessor

ItemReader [ ItemWriter EOWFEMESZKIZHAZEELEN, BUNREEEEHHEZ

BIRITR L BB IR ER ZE A DIE?

—MEFEEWIEE (reading)FIEA (writing)ERAE#E( (composite pattern): gIE—S
ItemWriter WJFESIN, RAPESB— ItemWriter IHRHIS|IA(FHF ItemReader tHZEH
A89) . REIE0TF:

1. public class CompositeItemWriter<T> implements ItemwWriter<T> {

3. ItemWriter<T> itemWriter;

4,

5. public CompositeItemwWriter(ItemwWriter<T> itemWriter) {
6. this.itemWriter = itemWriter;

7 }

8.

9. public void write(List<? extends T> items) throws Exception {
10. /7 BRI T RV K084

11. itemwWriter.write(item);

12. 3

13.

14. public void setDelegate(ItemWriter<T> itemWriter){

15. this.itemWriter = itemWriter;

16. 3

17. }

FENEFEET S —MtemWriters |, B RIBERILIMEL W ZTEE, XMHRANTF
ItemReader W2 —1FAVEIE, {Ethu]EEiFEAE ItemReader FIABERIZMNEUIBHIAI RIS
H. #EItemWriterdHWIRFANEEEDES write BIPRBRIREEERFEEMSIA,

BEENFBANIBENKEGHEEAZR “iE” —FEAMitem, FSMWESIItemwWriterFIH
17 write BfE: BIIREEXINMEHERMitemRME, WFXMIER, Spring Batchigfi
T ItemProcessor 1%E[:

1. public interface ItemProcessor<I, 0> {

2.
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3. 0 process(I item) throws Exception;

ItemProcessor JEEEE,; FEA—NMNR, WEHHFHITELELIR/$E1R, AFIRE S — MWK (HETE

RN, FARNRILREIRTRERTUA—H, BJUAR—, XBESETLEIEREREIU

PUT— Ll 2B IBIRME, SARXTLERTHAEEALXLNE, —/ItemProcessors]LAEEX

BXEIEA Step(FI8), 140, (RikItemReader AYREIZEZAIZ Foo [i1¥#F/E: Foo, Bar—33ER

8 FifBalaBala—#¥, T ALMGRENX] , MESHZEIRE R HEHMERBar FWER, FEIU
"E— ItemProcessorRHiTiXFhitiz:

1. public class Foo {}

3. public class Bar {

4. public Bar(Foo foo) {}

7. public class FooProcessor implements ItemProcessor<Foo,Bar>{

8. public Bar process(Foo foo) throws Exception {
9. //PITHLIRE, ¥ Foo HH#h BarXig

10. return new Bar(foo);

11. 3}

12. }

13.

14. public class BarWriter implements ItemWriter<Bar>{

15. public void write(List<? extends Bar> bars) throws Exception {
16. //write bars

17. 3

18. }

£ LrEmMEERGS, E®mANZE: Foo 1 Bar, UAKIT ItemProcessor 1EOMHY
FooProcessor#, [REEdemo, FTLAFEIRIREER, ESCARMERAPRIEEMITIZR DIEMZEE, Moz
MIRMEBIZERIBEEEECHE. BarWriterE#HATEHBarit g, MNREANEMMBRAIITRATHE
SMERE. B, IR FooProcessor FAMNSHAR Foo WM REE, FooProcessors]
BUEAZIE N StepH:

1. <job id="ioSampleJob'">

N

<step name="stepl">

S <tasklet>

4. <chunk reader="fooReader" processor="fooProcessor" writer="barWriter"
5 commit-interval="2"/>

GF </tasklet>

7« </step>

8. </job>
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6.3.1 Chaining ItemProcessors

ERSERATHITENERIMIT, BEMEZIEZ4 ItemProcessors “&HEk(chain)” &—
SEEASEIME? FHANITUAERIEREVESEL (composite pattern)R5ERl, EERIEE

—RIREIRA, A EFoottikoBar, SAEHBELikFoobar £ B, AMITE W

1. public class Foo {}

3. public class Bar {

4. public Bar(Foo foo) {}
7. public class Foobar{

8. public Foobar(Bar bar) {}

10.

11. public class FooProcessor implements ItemProcessor<Foo,Bar>{

12. public Bar process(Foo foo) throws Exception {

iLE //Perform simple transformation, convert a Foo to a Bar
14. return new Bar(foo);

15. 3

16. }

17.

18. public class BarProcessor implements ItemProcessor<Bar, FooBar>{

19. public FooBar process(Bar bar) throws Exception {
20. return new Foobar(bar);

21. 3

22. }

23.

24. public class FoobarWriter implements ItemWriter<FooBar>{

25. public void write(List<? extends FooBar> items) throws Exception {
26. //write items

27. 3

28. }

B]LAYE FooProcessor #1 BarProcessor “EBEX"7E—{C3R4ERL Foobar YW, tIRA Javaft

MR, BRRR T EXAF:

1. CompositeItemProcessor<Foo, Foobar> compositeProcessor = new CompositeItemProcessor<Foo,Foobar>

();

2. List itemProcessors = new ArraylList();
3. 1itemProcessors.add(new FooTransformer());
4. 1itemProcessors.add(new BarTransformer());

5. compositeProcessor.setDelegates(itemProcessors);
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FAMBIEAROIZEN, ESAIER B U ESIStep :

1. <job id="ioSampleJob">

2 <step name="stepl">

S <tasklet>

4. <chunk reader="fooReader" processor="compositeProcessor" writer="foobarWriter"
5. commit-interval="2"/>

6. </tasklet>

7 </step>

8. </job>

9.

10. <bean id="compositeItemProcessor"

il class="org.springframework.batch.item.support.CompositeItemProcessor">
12. <property name="delegates">

13. <list>

14. <bean class="..FooProcessor" />

15. <bean class="..BarProcessor" />

16. </list>

17. </property>

18. </bean>

6.3.2 Filtering Records

item processor HEENEAFRERIEEAItemWriter ZFIH TR (filter out), TiE
(Filtering)@—MERIFHT (skipping)BI1TH; skippingRBEJLITIERELNAY, M
filtering MRBRPAREFIERAMNIZEA (written),

fan, FEAHCGIBIEA , A—NXEHPIRE=FMAEEEMISK: EE insert BIER. EH
update HIICR, BE delete HIIER, WRRATAAITMIRICE, MARIEEAFER
“delete” ERIFYIERIZEL ItemWriter, {EENXLIZRXAZRHRIFEE (bad
records), FMREFETEE, MARMT, REit, Itemwriter R&WE “insert” #1
“update” B9 R,

EHEELIER, REZE ItemProcessor R[E“ nui1 ” BIE]. EZEEMENLER
A il "EIER, AR iZitem HRIMBELItemWriterflistrh, ‘REE—#, &
ItemProcessor HiIHEEESSEBLT (skip).

6.3.3 A (Fault Tolerance)

UE—AMOREGRN, ZEECEREFNILitemtfELWEFHLIE, WMRE—NstepWBEHZHF
BFHOBEER skipPbd =% retryEif&IR), EABIAME  1temprocessor  ERNMIZSLIN DR EHY
(idempotent), EEItemProcessorXBEIEITAVMATIBARITEMEN, MABHEZL
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ItemStream

e 6.4 ItemStream

6.4 ItemStream

ItemReader # ItemWriter #HAZEIVEMARERS, Eft{lzEE—1MHER, MERHFTESS
—MNEORS., —RSRIR, ERtBEERIZSEEIN—&R5Y, readers # writers #EET
FF(open), xH(close), FEEEMINFIRZIAMLBEEBIRES:

1. public interface ItemStream {

2.

8. void open(ExecutionContext executionContext) throws ItemStreamException;
4,

5. void update(ExecutionContext executionContext) throws ItemStreamException;
6.

7. void close() throws ItemStreamException;

8. }

EEREMAEZE], FMINZRE|ExecutionContext, ItemReaderf)% FifmtliZSCIR
ItemStream, 7E{EfA] read ZBIAA open LMITAEEMXUGHIIEEERSEZE, KU
ItemWriterth BEUURIBRSEI/LAR, BIFEEZREMSIINItemStream, WE2EFMR, NRFHIEFH
7£ExecutionContext A, IBAERILAEE/NRZIFAR/EE) ItemReader I ItemWriter, A~
REVRRSE, WY, RZBEREIEA  open ZEMEHAMEBIAA close RE2MFFERN
FIERENRER. B udate FERINTHRIBFBHAMBARSEHMEZIFTRAERN
ExecutionContextH, update —RRTEIRZRZZAEIAA, URRIFIASHEIFIACEBIEEZ
.

EREHKIERAT, ItemStream MIEFiERE— Step(H Spring Batch Core RE), 2R
StepExecution flE—“ ExecutionContext, UARIFHAPEZEMEIFERNHIMITIRE, —HEKiE
WMERE—JobInstanceEZ T, WM ERSEEREWERE, WNFHE QuartzBIAXKL, &
18 FIEEERE Quartz B9 JobDataMap,
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6.5 ZEILiE (Delegate Pattern)5iEff
Step

BEEE, CompositeItemWriter2FIEERM—ARAI, X7ESpring BatchhEENR, Fit
BERIUSKILEFEO StepListener, IRSIMT, AT ZHEIobPSteplI—En S
Spring Batch Core #&f#RH, ABMINEARLVEEZTEFiNEME Step .,

— reader, writer, 3% processor, 1R3XI T ItemStream / StepListeneriz[, Fi
SEBENEER Step H, {BEN delegates FARJH Step Frfl, FEULEZBMHEN(ER
listenersialTeesistreamsii, SFHEERT ) :

1. <job id="ioSampleJob">

28 <step name="stepl">

8- <tasklet>

4. <chunk reader="fooReader" processor="fooProcessor" writer="compositeItemwriter"
5 commit-interval="2">

6. <streams>

I <stream ref="barWriter" />

8. </streams>

9. </chunk>

10. </tasklet>

11. </step>

12. </job>

13.

14. <bean id="compositeItemWriter" class="...CustomCompositeItemWriter">
15. <property name="delegate" ref="barwriter" />

16. </bean>

17.

18. <bean id="barWriter" class="...BarWriter" />
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6.6 AANAYEHENF(Flat Files)

RENMNHENEIGNFIRERAANATEX G (flat file), XMLEAZ—AEFIINRAERTE X
XEELEM (BIXSD), SXMLERAARRE, BERISANAFTEXGNNSL T BEERMEN, —MK
W, ANA IR FHER: FHEMNEER (Delimited) 5 BEEKELE! (Fixed
Length), BARHIXERENFERASREAFHITERE, LLMRIGES(,), MEEKELREFX G
BNFEHBEENKE,
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6.6.1 The FieldSet (=FE&E)

SfESpring BatchfR{ERANANGR, NERFEFEIMIBALREE, REEN—IEUNRE
FieldSet, FZEMFNLESHMRE —LLFE/ERBITMNEIZEEIE, ERXLH/EEFIRE
string &  string[] 2¢H, REMERXWEILFAM, M FieldSet ZSpring Batch
FETRARBXEHHERFRIMR, ERTALRENERIIEEZERSNANRERALZIBRA NG
Ao Fieldset TEMLR EIEEEMLTFIAbCH)  Resultset , FieldSet RFEZE—ISE: B
token#4H  string[] . B, BEEIAECEFERRIBI, ABMEIUERER  resultset —#¥,
A index ZXE name HB]LABNSIINAYME:

String[] tokens = new String[]{"foo", "1", "true"};
FieldSet fs = new DefaultFieldSet(tokens);
String name = fs.readString(0);

int value = fs.readInt(1);

a ~» w N BB

boolean booleanvalue = fs.readBoolean(2);

£ Fieldset EOTTBLREESHBFINR/LIE, W ovate , long , Bigbecimal =,
FieldSet mRAMMBET, ENXAWMANG RETHR-MEH., AREMEEFLRARE
HANHITERT, M—EE B, NMECRESERARESIEMNER, CEREHITHRENBIER
1,
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e 6.6.2 FlatFileItemReader

6.6.2 FlatFileItemReader

EE:
AXH 15 Flat File BFA“FEXHE”, XR—MRBRHMENNETEFNXYE, EENATLIERNXALEMIIICR.

FEXHE(flat file) RERSEESTH(RIZ) FIBENEESRENXG, £ Spring Batch ELZRHF
FlatFileItemReader XERFIZENFEXM, ZERME T AT IREFIBRTEEXGERINEE,
FlatFileItemReader FE{X#iH N%FE: Resource ] LineMapper, LineMapperiZ[4§7
T—TiFEATHE, resource BMERET— Spring Core Resource(Springtzilyi&ZiR), *F
WEIBIEIX—3E bean BINMERIUASE SpringiEZE, Chapter 5.Resources, FTUAARNXHEFA
BIRNHEEIZE Resource WHRIVMAT, (BrIKE|—NMNXUHRAFFENERRG, WFEFAR:

1. Resource resource = new FileSystemResource('"resources/trades.csv'");

ESZMHIRIMER, BREWBEHEAIEMIZEERE, HASEIMERX (drop zones), ik
INERIZ ST Ep BN BIRE AL IR I E, RZIFA, XEHBHT R (File moving utilities)#
HTspring batchZEMATSuls, (EEHGEFIFPBEXGHBNT BXMEERHEEE RN,
AR R EEMNENEAEMNZEIBNXGIMEE T, Spring Batch FahX M EEERFF
W, BRIBEHAEIREE, H, Spring IntegrationtBiBTRZX—EHRS.

FlatFileItemReader FRRYE{EMHILIRA] LA — S8 E LB UN{RI AT :

Table 6.1. FlatFileItemReader HJE!4(Properties)
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Bt (Property)

comments

encoding

lineMapper

linesToSkip

recordSeparatorPolicy

resource

skippedLinesCallback

HEk(BookStack.CN)

XA (Type)

String[]

String

LineMapper

int

RecordSeparatorPolicy

Resource

LineCallbackHandler

1%iBH (Description)

BEITAIR, FARREAMLR
T

IBEFERAWMMIARD -
ZRAEF “IS0-8859-1"

B

string ¥R J9MEAY

Object .

ESI#ID‘IE‘ B VITEERT/
geel o

ICRDIFREE, BTHET
B, MRIMRESISZHE,
NI IR TRINE

MBS R IRIZENEE .

BREMAXMRELITH, &
BRBITHRERNEERRIX
AMEiEEO, MR
linesToskip 1&&ER2, I
ARXNMEORSWIARA2X,
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MRLTFTEAEER (strict
mode), reader 7E

strict boolean ExecutionContext HH{T
BY, MNRMAREARTFE, N
MmHEE.
LineMapper

#UNE RowMapper EIKEIRIE ResultSet #MiE—4 Object FHiRE, FENEGGIEITREFH
TERF—1T String #FHIRHMIER Object

1. public interface LineMapper<T> {
20

3. T mapLine(String line, int lineNumber) throws Exception;
4,

5. }

BEANAER, ATEHRITURMEXRENITS (1ine number), mapper RiZAEWSIR[E—/M4iE
W&, XELUTFE RowMapper HE—{THE—/ line number #XBX, IEY0 ResultSet A
FE—1T(Row)EEEHEIERN row number, XARIFITSEEMWYSE 2 RMRITUIHIT R AT ELLER
(identity comparison)mEEHEHITHEICR.

{5 RowMapper AEHIZ, LineMapper REEENSERIBITHIStringfd, W E@EFTIH, Z51RHY
B MR, XITNMMEVNGCHWEEN R FieldSet, FAFEATTUABRET AH—NIWR, A FFR,

LineTokenizer

WS —1THRARRA FieldSet XMIFFMMKRERREVEN, FATEESBEEZMEEXXHIER
FE4S FieldSet, #ESpring Batch®, ITMAYEEOR LineTokenizer:

1. public interface LineTokenizer {

3. FieldSet tokenize(String line);

£ LineTokenizer MHIER, LAE—THWARNB(IELL String FIBEEZ21TRE), RE
—ARIRIZITH FieldSet MW, X4 FieldSet EESEHL FieldSetMapper, Spring
Batch ®ELATFLineTokenizersLiR:

® DelmitedLineTokenizer iﬁﬁi?%ﬁﬁﬁiﬁl‘%ﬁ(dellmlter)%ﬁﬁ%-%?ﬁ% BINFERIX
., RELMDRHERIES (comma), BEEEHXDSHEEFER.,

®  FixedLengthTokenizer iﬁﬁﬁzj:iainpﬂ"g?;ﬁﬁﬁ%”@iﬁg(flxed Width)"E"Jj{#Fo BMigR
KER, )M FROTBEUTTE X,

L] PatternMatchingCompositelLineTokenizer iEi‘IEFHIE)"!'J’fEEEIEE& %)*EX?#%EE‘%_??FJ‘Z&{E%
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LineTokenizers FIRABIE—NRMITFEIRS,
FieldSetMapper

FieldSetMapper EOXRENT—1MAIE, mapFieldset , XNFEEW— FieldSet ¥

xR, HFEEABMEE— object A, RIWBEUFE, XMNRFAUREEXH DTO , i
Y&, SEIEHEIE, FieldSetMapper 5 LineTokenizer H&EARAUEEEREXXEGF—1T
IR TR RBNNR:

1. public interface FieldSetMapper<T> {

3. T mapFieldSet(FieldSet fieldSet);

iXF JdbcTemplate HHY RowMapper R—HAVEIE,

DefaultLineMapper
BEAAZEEE X HREOBREXT T, BMRAERNEZNITUT=ATREK:

MIZEHIZEN—1T,

BiZENIFIFRIELS  LineTokenizer#tokenize() 7%, LAFREN—/ FieldSet,

BREMTIEH FieldSet %43 FieldSetMapper , A48 1Itemreader#read() FiEHITHILE
RiREIGIFRE.

EFEMEMEORRTENRENES: F—1TXEEKRA FieldSet, UKIE FieldSet BRETH
— MR, EA LineTokenizer BVANNZE LineMapper BVHIA(—1T), FH
FieldSetMapper BTN ZE LineMapper H9%it, BTLASpringBatch 1Bt T—/MER
LineTokenizer#lFieldSetMapperfIEXIASLHl, DefaultLineMapper FiRASHIE R TRAF

FTEER:

1. public class DefaultLineMapper<T> implements LineMapper<T>, InitializingBean {

3. private LineTokenizer tokenizer;

4,

5. private FieldSetMapper<T> fieldSetMapper;

6.

7. public T mapLine(String line, int lineNumber) throws Exception {
8. return fieldSetMapper.mapFieldSet(tokenizer.tokenize(line));
9 }

10.

11. public void setLineTokenizer(LineTokenizer tokenizer) {

12. this.tokenizer = tokenizer;

13. 3

14.
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15, public void setFieldSetMapper (FieldSetMapper<T> fieldSetMapper) {
16. this.fieldSetMapper = fieldSetMapper;

17. 3

18. }

EEAINEER—MEOASEIMERR M, MAR reader ABRNER(MUBIRAIERXET), LA

FRIE R Gz HIETT R, 153l RF/ENRIRETTHRER,
X5y BRAFiEENE B R

TEEFAFRIFBE—NSERAUSE SR, XM IREA S MU0 TG HiEEL football
player (RHEoR) EE:

1. 1ID,lastName,firstName,position,birthYear,debutYear
2. "AbduKa®@,Abdul-Jabbar,Karim,rb,1974,1996",

3. "AbduRa00,Abdullah,Rabih, rb,1975,1999",

4. "AberwWa®0,Abercrombie,Walter,rb,1959,1982",

5. "AbraDa0@0, Abramowicz, Danny,wr,1945,1967",

6. "AdamBo00,Adams,Bob, te,1946,1969",

7. "AdamCheo, Adams,Charlie,wr, 1979, 2003"

ZX IR BTFRIRG D EIT R Player:

1. public class Player implements Serializable {

2.

3. private String ID;

4. private String lastName;

5. private String firstName;

6. private String position;

7. private int birthYear;

8. private int debutYear;

9.

10. public String toString() {

11. return "PLAYER:ID=" + ID + ", Last Name=" + lastName +
12. ", First Name=" + firstName + " 6 Position=" + position +
13. ",Birth Year=" + birthYear + ", DebutYear=" +

14. debutYear;

15. 3

16.

17. // setters and getters...

18. }

AT FieldSet PREIH Player WHR, TEENX—  FieldsetMapper , IR[E player 3¢

E8
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1. protected static class PlayerFieldSetMapper implements FieldSetMapper<Player> {

2. public Player mapFieldSet(FieldSet fieldSet) {
3. Player player = new Player();

4.

5. player.setID(fieldSet.readString(0));

6. player.setLastName(fieldSet.readString(1));
7. player.setFirstName(fieldSet.readString(2));
8. player.setPosition(fieldSet.readString(3));
9. player.setBirthYear (fieldSet.readInt(4));
10. player.setDebutYear (fieldSet.readInt(5));
11.
12. return player;
13. 3
14. }

RIEFAPT LB IEME—N  FlatFileltemreader , VHF  read FiERIZE G :

1. FlatFileItemReader<Player> itemReader = new FlatFileItemReader<Player>();
2. itemReader.setResource(new FileSystemResource('"resources/players.csv"));
3. //DelimitedLineTokenizer defaults to comma as its delimiter

4. LineMapper<Player> lineMapper = new DefaultLineMapper<Player>();

5. lineMapper.setLineTokenizer (new DelimitedLineTokenizer());

6. lineMapper.setFieldSetMapper(new PlayerFieldSetMapper());

7. 1itemReader.setLineMapper (lineMapper);

8. 1itemReader.open(new ExecutionContext());

9. Player player = itemReader.read();

giﬁ]ﬁﬁ_;ﬂ read H/f, ﬁB%liHXYFFEPE"J_ﬁ'. #ﬁ@_/l\%'rﬂ’ﬂ Player iq?.ko 9”%@]1@2
HERE, MERE ol

IR#E Name BRET Fields

B/ EIYMIIHEE, DelimitedLineTokenizer #1 FixedLengthTokenizer #33z#F, 7EINAE
EEMF Jdbc B ResultSet, FEERIBFFFTLUEAZIXL LineTokenizer CIMLAIRSPRETEE
HHIEENEES), B%, FEXHTREFERMNIIBRIEANLS tokenizer:

1. tokenizer.setNames(new String[] {"ID",

"lastName", "firstName", "position", "birthYear", "debutYear"});

FieldSetMapper BJLMETFELIXIFHERLLES:

1. public class PlayerMapper implements FieldSetMapper<Player> {

2. public Player mapFieldSet(FieldSet fs) {
&
4, if(fs == null){
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B, return null;

6 }

7«

8. Player player = new Player();

9. player.setID(fs.readString("ID"));
10. player.setLastName(fs.readString("lastName"));
11. player.setFirstName(fs.readString("firstName"));
12. player.setPosition(fs.readString("position"));
13. player.setDebutYear (fs.readInt("debutYear"));
14. player.setBirthYear (fs.readInt("birthyear"));
S,
16. return player;
17. 3
18. }

1% Fieldset FE&FR5YH Domain Object

B2E{®, BIE—/ FieldSetMapper #iiE JdbcTemplate EB4RE RowMapper —#H¥EHi,
Spring Batchi@d{EFJavaBeanilsE, BT — FieldSetMapper RBiNGFERIRETEIN RN
setterfBHiE, T2ERBKNMEGIF, BeanWrapperFieldSetMapper MBI TFIR:

1. <bean id="fieldSetMapper"
2 class="org.springframework.batch.item.file.mapping.BeanWrapperFieldSetMapper">
3. <property name="prototypeBeanName" value="player" />

4. </bean>

6. <bean id="player"
7. class="org.springframework.batch.sample.domain.Player"

8. scope="prototype" />

WF FieldSet HHIENEB (entry), mapper#iE7EPlayer It SLEIR ERMENM
setter (AL, EEIEE prototype scope), # SpringBzE EH setterLEEEHRR—HF
#1750, FieldSet HEANRANFERESHEME, ABREOERITFN Player WK, AEEBF
S5,

Fixed Length File Formats

HX—%, BANHE TH DRI, EBXRNARREIE—FEARIMXE. THRRESIM
EREERERANTEXH, BEREXHFHIREINT:

1. UK21341EAH4121131.11customerl
2. UK21341EAH4221232.11customer2
3. UK21341EAH4321333.11customer3
4. UK21341EAH4421434.11customer4

5. UK21341EAH4521535.11customer5
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SABERBR —MEROFE, BXMR ERRT 4D FAFER:

ISIN : ME—1RIRFF, TMMNERRE - H12F5,
Quantity : {JMMERBE - SH3FH.
Price : HmBIMIE - SH5FF.

Customer : {JMERAIMEId - H59FF,

A W N R

EE%&% FixedLengthLineTokenizer u}ﬁ, §/|\$E§E{]KELZ\@1FH:}E ( range ) E{]HZK?EEE .

1. <bean id="fixedLengthLineTokenizer"

2. class="org.springframework.batch.io.file.transform.FixedLengthTokenizer">
8. <property name="names" value="ISIN,Quantity,Price,Customer" />
4. <property name="columns" value="1-12, 13-15, 16-20, 21-29" />

5. </bean>

EJ FixedLengthLineTokenizer {#HIItERE LineTokenizer %[O, FrLAREMEREHR
FieldSet, FERANRBHNEALE K, XtUFicTUEREH#NAIKRAEIERBL, FuER
BeanWrapperFieldSetMapper,

R

EXH LA EERNEEREERTINE L RIEESE: RangeArrayPropertyEditor , BIBATE
ApplicationContext HERE., K, XA bean TEHMAIEHBZEFH ApplicationContext EBZBEMFRT,

BXHHREE S LR LIENAE

RIEIPRF BRI HZEURD, HEBERESEH T — M RBIERIR: ER—AMXHTRMEICREESHE
BErtEN. ERABERFIFMNLE. EXE-IMNAHESAENRIMCRERE LN, FEEAR
BRFAHAN, REEIREHNNRP, FTEAR—IMXEPHIHER, EER:

1. USER;Smith;Peter;;T;20014539;F
2. LINEA;1044391041ABC0O37.49G201XX1383.12H
3. LINEB;2134776319DEF422.99MOO5LI

EAEFRE=FERMICR, “USER”, “LINEA”, LBAK “LINEB”, —{T “USER” ¥R —4
User I4&R, “LINEA” # “LINEB” WMNAVEER Line W&, RRE “LINEA” BI8HER
tE“LINEB"E S,

ItemReader AN HIZENVE—1T, HAFKNMIIEEARER) LineTokenizer F1 FieldSetMapper
BMEItemWriter BEFXSEIIERMEY item, PatternMatchingCompositelLineMapper 2%
|—J$;E:FJX/I\$E{J, EIU\JEJE*EEWRE#EUBMELE{J LineTokenizer 5F|] FieldSetMapper

1. <bean id="orderFilelLineMapper"
2. class="org.spr...PatternMatchingCompositeLineMapper">

3. <property name="tokenizers">
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4. <map>
5. <entry key="USER*" value-ref="userTokenizer" />

6. <entry key="LINEA*" value-ref="lineATokenizer" />

7. <entry key="LINEB*" value-ref="lineBTokenizer" />

8. </map>

9. </property>

10. <property name="fieldSetMappers">

11. <map>

12. <entry key="USER*" value-ref="userFieldSetMapper" />
13. <entry key="LINE*" value-ref="lineFieldSetMapper" />
14. </map>

15. </property>

16. </bean>

IEXAREIH, “LINEA” F1 “LINEB” {ERMISIN LineTokenizer, {B{ERE—/
FieldSetMapper.

PatternMatchingCompositeLineMapper f£F  patternmatcher BY  match FHiERAET—
ITIRZFIERRIRIE (delegate), PatternMatcher ZHEFANBYIRIE XGBEEFF (wildcard):
@s(“ » ", question mark) ¥BIE 1 MEFGEELRZ0-1R), MES(~ - ",
asterisk)¥EMLEc 0 IS4 FFHF.

BEE, ELEMNEER, MEUESEEN pattern , FEIZ TITHBEREISR.
PatternMatcher SERILEHEKRIFIEEER, MARKREENINFMN LE TR, MR
LINE* “ F0 “ Linear “ HPEEESN pattern, 4 “ Linea “ BEERITEEF] Y Linear “,
M “ vnes “ GICECE] “ Lner Y, B4, BANES (Y - ") RIUEREALEFRETIEL,
WMRIZIT AL E M EFTENAVIE,

"

1. <entry key="*" value-ref="defaultLineTokenizer" />

®E— PatternMatchingCompositelLineTokenizer ®]FAREIRARHT,

EFEXMHT, tEEEREXICRBHSTHEL BERAIEIMER, MFEE—FE S 2R, X
BRXPREFIASE £ 11.5 T “BES1THIIER",

Flat File IR EALIE

ERT—1T0, FTRRBRSBEASSRFERME, RETFEAXHAZRTE, HNEEEMELICR
BARER, FZRAPRERPEILHRNT, RFINIFJICREEE, EWERRT, 75, ¥
FRIAATEERXEHE, the] AR S — MHEIFRIGE, HTFXANRE, Spring BatchiZET

_%EUE{J%%@E FlatFileParseException , %D FlatFileFormatException o

FlatFileParseException 2MH FlatFileItemReader FEi1ZENSZHERYARATEER M0 HY,
FlatFileFormatException ZEEHH':ST:IAH_.T LineTokenizer ?%DE"J;'_&TMH:IJE{], %HHE$E§J\$EQETJ7§$
T—MEREFWER,

A A4(E A Pk (BookStack.CN) i -116 -



FlatFileItemReader

IncorrectTokenCountException

DelimitedLineTokenizer #1 FixedLengthLineTokenizer #B®JLA}EEF!IH (column
name), FAREIZE—/ FieldSet, {BIER column name BIIEF H{HOMKIINZIHKE, MR
6l FieldSet, R&Mit IncorrectTokenCountException ®&, BEEEET FERAISE
fREs =, EEFHIREE

1. tokenizer.setNames(new String[] {"A", "B", "C", "D"}),;

3. try {

4. tokenizer.tokenize("a,b,c");

5. %}

6. catch(IncorrectTokenCountException e){

7. assertEquals(4, e.getExpectedCount());
8. assertEquals(3, e.getActualCount());
9. }

EX tokenizer ERETA4TIRRH, BEINMTXHEFRRIKE 3 NFE, FIUASMH

IncorrectTokenCountException &,
IncorrectLineLengthException

BlERKERINIXHERTRBEMIINIER, A —JEHMYUI = EETHMEXWERE, WR—1T
HEREANSFTHEFREREZN, MEfb—17E:

1. tokenizer.setColumns(new Range[] { new Range(1l, 5),

2. new Range(6, 10),

3. new Range(11, 15) });
4. try {

5. tokenizer.tokenize("12345");

6. fail("Expected IncorrectLinelLengthException");

7.}

8. catch (IncorrectLineLengthException ex) {

9. assertEquals(15, ex.getExpectedLength());
10. assertEquals(5, ex.getActuallLength());
1. }

TEREMNTEER: 15 , 610 , UKk 11-15 , ETHEHNERKERLS, BEXEEADN
THKEZ s ,FILlASH IncorrectLineLengthException ®#, ZFTUEIEMHEESE,
MAREEMFE—NFERNERRAN TERLRUAIELY, mMABIERA FieldSetMaIOIOer Rz
BNZE271, (ERE, BLEBEAT, THRKEHFALAREEN., SHFINREE, "TUETIRE
‘strict’ BMHMME, ARIETHIEE:

1. tokenizer.setColumns(new Range[] { new Range(1, 5), new Range(6, 10) });

2. tokenizer.setStrict(false);
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3. FieldSet tokens = tokenizer.tokenize("12345");
4. assertEquals("12345", tokens.readString(0));

5. assertEquals("", tokens.readString(1));

FERGFEGI—NLERZLERE, RRIEEBT  tokenizer.setstrict(false) o XMEESIRF
tokenizer TEXN—{T#HITREMNT (tokenizing)BAREEXE (enforce)iTHIKE, REFIEMHIEIE
T—4 FieldSetFiREl, ZH#A, M TR EMRSBERZEMtokeniE,
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e 6.6.3 FlatFileItemWriter

6.6.3 FlatFileItemWriter
BRSNS A S E AT RERFNEESC R — #ERY ), TEESH, —4 step WIUBEL R
fRAFE S RABEE KEMNENIEHRIBEE R 2.

LineAggregator

5 Linetokenizer FEOMMIEARNEM, BAXGENEEEEEMANE—FKIERMNS NFERER
WIEME String, AEBYEstringEAX4. Spring Batch WHAIEOR

LineAggregator

1. public interface LineAggregator<T> {

3. public String aggregate(T item);

0O LineAggregator 5 LineTokenizer #EXMN. LineTokenizer #EUY String , &bI2
[BREI—/ FieldSet &, M LineAggregator MZRIEW—FICE, REINNA String.

PassThroughLineAggregator

LineAggregator %D%EEEE‘J&M;“&% PassThroughLineAggregator , ﬁ¢ﬁ$$fm1ﬂ1ﬂzaeq%}§ui
BN SRIBA toString() FAiEMERME:

1. public class PassThroughLineAggregator<T> implements LineAggregator<T> {

3. public String aggregate(T item) {
4. return item.toString();

5 }

6. 3

LERSIMN FREEEREERAstringiHEZRREAR, R FlatFileItemWriter BY—EEf
BHRREVEE, LI F5, Uk IFERRHHEE.

BEXEE ARG

BEABLE T LineAggregator EMOUKREZEMAYKIN, PassThroughLineAggregator,
AR PT AR RN S HIRIE T :
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1. 4

g
2. B

B5
BER String BARBRETERIXHEF.

TEHZ FlatFileItemWriter H¥tMAINRE:

1. public void write(T item) throws Exception {

2 write(lineAggregator.aggregate(item) + LINE_SEPARATOR);
3. }
EIERMEEI T ATR:

1. <bean id="itemwWriter" class="org.spr...FlatFileItemwriter">

BN 1EIBEL LineAggregator LAFREN—NFFE(String).

2. <property name="resource" value="file:target/test-outputs/output.txt" />
3. <property name="lineAggregator">

4, <bean class="org.spr...PassThroughLineAggregator"/>

5. </property>

6. </bean>

EtIZENEE FieldExtractor

FEMROFT AN REAMXEEANES, BfFF  rFlatrilertenwriter  AYBJEE

NS RE R, B TSR RITZH,  EiZEXE, B TSR

M EEHIEEL—1T.
BX—1TFEFBREEL LineTokenizer#tokenize() 73i%,

155 1E128IREIH FieldSet {E4A— FieldSetMapper MRETEE, ARIE

ItemReader#read() FiEBEIMER return,
XHEHNBEABREM, ESREFER:

1. BESANNRERLS writer
2. BUusNRMEMtIGER D ELE
3. BERBBEH (aggregate) H—1TFERH

E FEZLE DA EEE BTN R FERS
FieldExtractor RIG¥W&iEiRFEA:

1. public interface FieldExtractor<T> {

3. Object[] extract(T item);

FieldExtractor RISEMEEMNZIRIEEANRIEMLEIE—MIA,
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AXH, HEER field-width line B9—35.
PassThroughFieldExtractor

ERSIHMEZEEIE—MNES (W array, Collection, FieldSetZ)BHZEINH, MIEEH“IR
B — M BUEEMRIEER R B THERE%Re, REiEXMizs
PassThroughFieldExtractor FiRLERIAT., MiZEE, IREANNKRARES LI, 4
PassThroughFieldExtractor fREI—1EiH, ERRBRRENPEMNE,

BeanWrapperFieldExtractor

53\Zf¢1§:ﬂy_%q:ﬁﬁ}ﬁﬁﬂq BeanWrapperFieldSetMapper _*i, ﬁﬁfiﬁﬁ @E%EE?E:’E&H@#%?E@EN
KERAD— I REBRLERFIDNE, MARABCENAEREITER,

BeanWrapperFieldExtractor FiiRfft TiXZEIhgE:

1. BeanWrapperFieldExtractor<Name> extractor = new BeanWrapperFieldExtractor<Name>();

2. extractor.setNames(new String[] { "first", "last", "born" });

4. String first = "Alan";
5. String last = "Turing";

6. int born = 1912;

8. Name n = new Name(first, last, born);
9. Object[] values = extractor.extract(n);

10.
11. assertEquals(first, values[0]);
12. assertEquals(last, values[1]);

13. assertEquals(born, values[2]);

XA extractor SKMRABE-—MREREM, M2  nanes , EEAARFHERFTFERNEF.
f&  BeanwrapperFieldsetMapper TR FEXRMRIE FieldSet HRY field BRETZINTRAEY
setter J5i7&—#f,  BeanwrapperFieldextractor =22 names BREY getter FFiEREBIE—IWHR
#4B, BEEEFEMNE, namesMIFRE T fieldEHEPRIIRF,

PR (Delimited File) S ARl

REMMTFEXHEARIFEFERANREMA (delimiter ) Ri#{THFR (separated), XA BAIET
DelimitedLineAggregator X3 Thl, FHEHMEIFIE—IMRRABEFEAHENTIENREH:

1. public class CustomerCredit {

2o

3. private int id;

4. private String name;

5. private BigDecimal credit;

6.

7. //getters and setters removed for clarity
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EJERZI T HEN &, BFRAMTIRM FieldExtractor EOMEI, HABLATEFEANSIR
&

1. <bean id="itemWriter" class="org.springframework.batch.item.file.FlatFileItemWriter">

2. <property name="resource" ref="outputResource" />

3. <property name="lineAggregator">

4. <bean class="org.spr...DelimitedLineAggregator">

5. <property name="delimiter" value=",6"/>

6. <property name="fieldExtractor">

7 <bean class="org.spr...BeanWrapperFieldExtractor">
8. <property name="names" value="name,credit"/>
OF </bean>

10. </property>

11. </bean>

12. </property>

13. </bean>

EXMIERT, AERIEIRETH BeanwWrapperFieldExtractor #FR4E§ CustomerCredit
FEY name F1 credit FERFMRIH—INHREE, RAEESNIFERZEAESHREEAXE,

BEIEEEN (Fixed Width)XE&EE ARSI
TEXEHERAFAARIERANBAIMER, FSAERNENFERIRE—EMNRE, XHERAE
XABNFRT, IMBEBEERTRH"EERE, fixed width”, Spring Batch &

FormatterLineAggregator Z¥HXMXHFRIE A, EMH LE#EIAA CustomerCredit HuFEIt
%R, NaEIUNEHTUNTEE:

1. <bean id="itemWriter" class="org.springframework.batch.item.file.FlatFileItemWriter">

2. <property name="resource" ref="outputResource" />

3. <property name="lineAggregator">

4. <bean class="org.spr...FormatterLineAggregator">

5. <property name="fieldExtractor">

6. <bean class="org.spr...BeanWrapperFieldExtractor">
7. <property name="names" value="name,credit" />
6. </bean>

9. </property>

10. <property name="format" value="%-9s%-2.0f" />

11. </bean>

12. </property>

13. </bean>

LFEAROIRBABERZ—HFH, RE format BHRIENE:
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1. <property name="format" value="%-9s%-2.0f" />

[RESMEA Java 5 BMHMY  rFormatter , Javaly Formatter (#zft) EFCIESH
printf  ERENINAE, X TFUAIECE formatter i&ES%E Formatter Hjavadoc.

IESZ 467 (Handling File Creation)

FlatFileItemReader SX#HHRBRMIXAREE, VRN reader B, MRXHFEMNFTH,
MBXEAFERBHME — N FRE (exception),

BEREXGHNEAMEBLERT, F—EBrESIKFIR FlatFileItemWriter —HEREREER:
MRXAFENNHRE, WRAFENIEGHFIREA,

BRE, FUMNERBFIEREBUG, HEEENERERT, NESHEAEMNEIENRER: MR
7, WABMMERR—NMERUEAREA, WNRAEFE, WNHEE,

WMRUEAFAL (Job ) I HBEREBR—HFMNIELD? XEHEF]EEFZMREFENIXHE (ERNR
ﬂﬂ”ﬁ?ll"\\)o jﬂﬁﬁ%ﬂﬁﬁ'r’i, FlatFileItemWriter ﬁ—/l\E'ri shouldDeleteIfExists o 4%]34\E
g E N true , FTH writer BB ENERSTERE,
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XML HZEES

e 6.7 XML Item Readers and Writers

6.7 XML Item Readers and Writers

Spring BatchZiEXXMLERET A Javalt R U KkiGJavalt RE AXMLIERIEH T E S E,

[EE 1XMLRHIPR &1
StAX API #R7EEMXMLEBMSIZRNESHAIEE KR 1/0 BAYIER (DOMA I IBEE AN A AN EL
BAER, MSAXARERITTIETEERFRMHOE),

iERAMFESESpring Batch® XMLEIAFMEHRINFEITH, &L, B—EREFXMHiZE
MBS, BfESpring Batch XMLAMERZRENN, AEIEXMLE, FHAGIZENAZHE
(Fieldsets)BfREXDBRAFICETIZEMA N, MRREXMLRIREN N T BFICRIIXEAER

(" fragments ‘) HIES:

<trade>
<isin>XYZ0001</isin>
<quantity>5</quantity>
<price>11.39</price>
<customer>Customeri</customer>
<ftrade>
<trade>
<isin>XYZ0002</isin>
<guantity>2</gquantity>
Fragment 2| < Dol LA il
<customer>Customer2c</customer>
<ftrade>
<trade>
<isin>XYZ0003</isin>
o <quantity>9</quantity>
<price>99.99</price>
<customer>Customer3</customer>
- </trade>

Fragment 1| <

AV

AV

Fragment 3

3.1: XML @A

“ trade "MAEELEMNHEPRIBITEroot element”, TE’ <trade> ‘F’ </trade> ‘Z[H]
B—tIEWIANR— A XHEHER’  fragnent ‘., Spring Batchf{ER Object/XMLBRET(OXM)4F
fragments #EZIHR, (B Spring Batch HFRKBMEMIEHIXMLYERX AR, Spring OXM
EHERRHENAE, EAENNOXMEAREM TH MR, Spring oXM kEEFIiER, WHE

AR R4 1E A Bk (BookStack.CN) #JjE -124 -



\

XMLZBRIRE S

Ei
dm

WE, REFIAB S Spring Batch HIRLEREO, OXMZHMIFAEKIXRZRI TEMATR:

Spring OXM

Emgment lﬂ ||- =

Any binding framework
supported by Spring OXM

3.2: OXM Binding

LEENEBTOXMUARINE{ERAXMLF EERRRICTE, BEILEBIMFHATHET readers F writers

o
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StaxEventltemReader

e 6.7.1 StaxEventItemReader
o #

6.7.1 StaxEventItemReader

StaxEventItemReader E#tT MXMLEINRHITICRGIBEMNHERIZE, BE BITKE—T
StaxEventItemReadergERtIBHY—4AXMLIER,

1. <?xml version="1.0" encoding="UTF-8"7?>

2. <records>

8. <trade xmlns="http://springframework.org/batch/sample/io/oxm/domain">
4. <isin>XYZ0001l</isin>

51 <quantity>5</quantity>

6. <price>11.39</price>

7. <customer>Customeri</customer>

8. </trade>

9. <trade xmlns="http://springframework.org/batch/sample/io/oxm/domain">
10. <isin>XYZ0002</isin>

AldL <quantity>2</quantity>

12. <price>72.99</price>

13. <customer>Customer2c</customer>

14. </trade>

15. <trade xmlns="http://springframework.org/batch/sample/io/oxm/domain">
16. <isin>XYZ0003</isin>

17. <quantity>9</quantity>

18. <price>99.99</price>

19. <customer>Customer3</customer>

20. </trade>

21. </records>

BERAIERIXMLICR B ERE N UM

e Root Element Name FERRTHEMBMIMESEMMMINR, LERROIKERNZ trade B9
1B,

e Resource Spring Resource TR TEEiZEIXHG,

e Unmarshaller Spring OXMiE#tfyUnmarshalling FATFIE XMLH ERBRES AITHR .

#

1. <bean id="itemReader" class="org.springframework.batch.item.xml.StaxEventItemReader">
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2. <property name="fragmentRootElementName" value="trade" />
3. <property name="resource" value="data/iosample/input/input.xml" />
4. <property name="unmarshaller" ref="tradeMarshaller" />

5. </bean>

BEE, ELENEFPR, BRITEB— XStreamMarshaller, BEIEZ—/1id}  aliases
map, FENentryld  key (EFAXIEFAERRIname(BIRTE), ¥ vale {ERHEMNNR
KR Kl FFieldset, EEMEMTRIET ANRABHIFERR/(EXN, EEREXMEDR, HATTLL
B TEXMFERSpringflc & T AKERFTFERalias:

1. <bean id="tradeMarshaller"

2 class="org.springframework.oxm.xstream.XStreamMarshaller">

3. <property name="aliases">

4. <util:map id="aliases">

5 <entry key="trade"

6. value="org.springframework.batch.sample.domain.Trade" />
7. <entry key="price" value="java.math.BigDecimal" />

8k <entry key="name" value="java.lang.String" />

9. </util:map>

10. </property>

11. </bean>

Y reader ZENZIXMLEIREI— A EREY ([LECEKINBIIREBIR), reader iRIBXNFHEME—
ANBIIHIXML (R BV BERZIXH#), 748 document ZARFEIMLE(GEERE—1Spring OXM
Unmarshaller BYEI3EE)FEXMLIRET m— N JavaltR,

B2, IMEREMT FTEAIavaRil, EFEET SpringfhiE AINEE:

1. StaxEventItemReader xmlStaxEventItemReader = new StaxEventItemReader()

2. Resource resource = new ByteArrayResource(xmlResource.getBytes())

4. Map aliases = new HashMap();
5. aliases.put("trade","org.springframework.batch.sample.domain.Trade");

6. aliases.put("price","java.math.BigDecimal");

7. aliases.put('"customer","java.lang.String");

8. Marshaller marshaller = new XStreamMarshaller();

9. marshaller.setAliases(aliases);

10. xmlStaxEventItemReader.setUnmarshaller(marshaller);
11. xmlStaxEventItemReader.setResource(resource);

12. xmlStaxEventItemReader.setFragmentRootElementName("trade");
13. xmlStaxEventItemReader.open(new ExecutionContext());
14.

15. boolean hasNext = true

16.

17. CustomerCredit credit = null;

18.
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19. while (hasNext) {

20. credit = xmlStaxEventItemReader.read();
21. if (credit == null) {

22. hasNext = false;

23. 3}

24. else {

25. System.out.println(credit);

26. 3}

27. }
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StaxEventltemWriter

e 6.7.2 StaxEventItemWriter

6.7.2 StaxEventItemWriter

W SEAMENRE. StaxEventItemWriter EEZE 14  Resource , 1/  marshaller MUK 1
AN rootTagName . JavaXtZFfEi#ELAmarshaller (BE ZFrEMNSpring 0XM marshaller),
marshaller {ERBETEXMEHwriter5AResource, FHiTiEHOXMTRENESE fragment 7=
4H) StartDocument # EndDocumentZE, 1B

MarshallingEventWriterSerializer REIREBRX—s=, SpringleEWTFIR:

1. <bean id="itemWriter" class="org.springframework.batch.item.xml.StaxEventItemWriter">

2. <property name="resource" ref="outputResource" />
3. <property name="marshaller" ref="customerCreditMarshaller" />
4. <property name="rootTagName" value="customers" />
5. <property name="overwriteOutput" value="true" />

6. </bean>

TEHREET3IMMENEM, ARINELEEM  overwriteoutput = true , (XREFIEIREIE) FBAXRIE
E-’PET?—EE‘JS(FF%E‘FIL‘MEE%O ELWA/I%‘\E’\J%, writer {iﬁﬁﬂ"] marshaller ﬂlﬁﬁﬁl#ﬂg
reading REIPERZTLEE:

1. <bean id="customerCreditMarshaller"

28 class="org.springframework.oxm.xstream.XStreamMarshaller">

3. <property name="aliases">

4. <util:map id="aliases">

5. <entry key="customer"

6. value="org.springframework.batch.sample.domain.CustomerCredit" />
7. <entry key="credit" value="java.math.BigDecimal" />

8. <entry key="name" value="java.lang.String" />

9. </util:map>

10. </property>

11. </bean>

BANA—RJIavaBEREEMITENAIAR, FERNFAEIRBFNREMFNEMG:

1. StaxEventItemWriter staxItemWriter = new StaxEventItemWriter()

2. FileSystemResource resource = new FileSystemResource("data/outputFile.xml")

4. Map aliases = new HashMap();

non

5. aliases.put("customer","org.springframework.batch.sample.domain.CustomerCredit");
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10.

11.

12.

13.

14.

1l

16.

17.

18.

19.

20.

21.

aliases.put("credit","java.math.BigDecimal");
aliases.put("name", "java.lang.String");
Marshaller marshaller = new XStreamMarshaller();

marshaller.setAliases(aliases);

staxItemwWriter.setResource(resource);
staxItemwWriter.setMarshaller(marshaller);
staxItemWriter.setRootTagName("trades");

staxItemWriter.setOverwriteOutput(true);

ExecutionContext executionContext = new ExecutionContext();
staxItemWriter.open(executionContext);

CustomerCredit Credit = new CustomerCredit();
trade.setPrice(11.39);

credit.setName("Customeri");

staxItemwWriter.write(trade);
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e 6.8 S/MRIERWIANM

6.8 SN EUEWIANGT

EEA Step FRESMIAXGRBRENNER, MRXLXEHEEERNERX, MWTLAER
MultiResourceItemReader RiF{TAME(Z3F XML/ #NXANHE), BNENERTBEUWTS
MG

1. file-1.txt
2. file-2.txt

3. ignored.txt

file-1.txt 0  file-2.txt EFEHERBMKN, RBBWSERETE—RLIE. sJAEE
MuliResourceItemReader {FMA BN A NFRIZELX NG :

1. <bean id="multiResourceReader" class="org.spr...MultiResourceItemReader">
2 <property name="resources" value="classpath:data/input/file-*.txt" />
3. <property name="delegate" ref="flatFileItemReader" />

4. </bean>

delegate S|FAME—EH®H FlatFileItemReader, LHEIVEEEBIZEASME NG ASIAERIZEL
BUE, RIBERUKRERIFISR, MIZIENE, TE ItemReader TERIENIMYMGANES (AR
), NREBFHENNFTEELERFLBEN LD, BEHRBNUEEMUELGBMIIABER, — B2
IR A LE,
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3 FEDatabase

e 6.9 #yiEJE (Database)

6.9 #IEFE (Database)

RIS AR FH—#, BIEELEMCIERAFHBIBENZOVE, EfGIESEMNANAEZ
RET, MAIBRA—MEBIT T ARAMBEBESEEM L, MR —FRSQLIEAREIL00HTT, MLERE
AR EFREREFPNERIFEIT2ER%E,. Spring BatchiZfit T AMEELRIAEIR T RRAIEX
Me)@: iR (Cursor) F B TIAVEIEEItemReaders.
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HThrE ItemReaders

e 6.9.1 ETFCursorfyItemReaders
o 1%
o [IINEM" level="4">[iiNE M

o FEEIE

6.9.1 EFCursorfyItemReaders

{ERIHR (cursor ) RAS HIIBA R ARKIARANSGE, AAERRIEBXRZNEIE R TR
BERANBRAAER. Java B9 resultset FEARFRFERE BN RIVHEIREIENH],
ResultSet #IFE—NMEEYBIIIBITAY cursor, A ResultSet By next FENEHsinE
BT —7.

Spring Batch EF cursor B ItemReaders TE¥IIRICETFTAIfHR, ®XIARA read BINYE
AR —1T, RE—NITAFHTHIBMMEINSR, RIFESIEA close A&, UMRFIE
ZIREBR IR

Spring HJ  sdbcTemplate HUMERINZE, REIMIFRIVIG ResultSet HFBEITHREIZfE, &
REER AR R A SRERLIER,

B2, FHAIEMEHEMA—1£T, wIGF step MITEMABEAAclose, TEELE TETIHR
fItemReader 2UNAIALIER), ERAISQLIBRIIFERESE, MAEHEBRMMIMAI:
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FOO 2 Select * from FOO

id=2 where id > 1 and id < 7

name=foo2

—— 1D NAME |BAR
1 foo1 bar1

o 2 foo2 | bar2

id=3

ST — 3 foo3 bar3

bar=bar3 4 foo4d bard
5 food bard

204 6 foo6 | bar6

id=4

S 7 foo7 bar’

bar=bar4 8 foo8 bar8

EANEIFER T EARNGIEEN, BIEEFE—D “ ro 7 R, EE=ATFER: 1w , e
AR ear , select EHWFTBEIDAKFUENF7EIIT, XHFAEFIMEIRT ID B 28917 (51
7)o X—1THERSWRET I —FooX R, BRIAMAread () WIFIFBINEIT—17, tLHMIEIDA
38JFoo0, FEFRMAITIZMREZEXLEERKERELE, ARXLENKMSEEIIREIUL (RIS
Hith5|BismEfk(]).

¥E
Foo, Bar #EHEXHRMERNIE, REMFTLRKEN, MMBANRH K=, =N —#

JdbcCursorItemReader

JdbcCursorItemReader BETF cursor MJIdbciLIl, ©EEHIE(FEHAResultSet, EEMNIUEE
EEM P IREUEERINITSQLIER), FABRAIER TENEIRESR:

CREATE TABLE CUSTOMER (
ID BIGINT IDENTITY PRIMARY KEY,
NAME VARCHAR(45),
CREDIT FLOAT

BAN—RRERATUAS GRS NEIZ—1T, PTBAA  rowvapper  FZE[IBISKILSRERGS

CustomerCredit XM &R:
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1. public class CustomerCreditRowMapper implements RowMapper {

2

3. public static final String ID_COLUMN = "id";

4. public static final String NAME_COLUMN = "name";

5. public static final String CREDIT_COLUMN = "credit";

6.

7. public Object mapRow(ResultSet rs, int rowNum) throws SQLException {
8. CustomerCredit customerCredit = new CustomerCredit();

9.

10. customerCredit.setId(rs.getInt(ID_COLUMN));

11. customerCredit.setName(rs.getString(NAME_COLUMN));

12. customerCredit.setCredit(rs.getBigDecimal(CREDIT_COLUMN));
iI8H

14. return customerCredit;

15. 1

16. }

—HEKIAESpringfIA Y sdbcTemplate  ERARPE4ZE, M JdbcCursorItemReader {EFEER
FRAPIEO, BHN—ERZESIUFIEE  sdocTemplate 1EZEUX—#HE, BEES  1temReader
BRXE, RITERAE, HIMBRIZCUSTOMEREKE10001TIE, F—MIIFIZEA

JdbcTemplate

1. //For simplicity sake, assume a dataSource has already been obtained
2. JdbcTemplate jdbcTemplate = new JdbcTemplate(dataSource);
3. List customerCredits = jdbcTemplate.query("SELECT ID, NAME, CREDIT from CUSTOMER"

4. new CustomerCreditRowMapper());

HHITE LEBINES, customerCredits X4 List HEESE 1000 4 CustomerCredit I
R, T query FiEH, St DataSource FREX—Mi&ERE, ARBFAERMITAERISQL, IKENLG
&% ResultSet HHIE—1TIEA—X mapRow  Fi%.  IEFANIRIEE—TF
JdbcCursorItemReader [93CIR:

1. JdbcCursorItemReader itemReader = new JdbcCursorItemReader();
2. 1itemReader.setDataSource(dataSource);

3. 1itemReader.setSql("SELECT ID, NAME, CREDIT from CUSTOMER");
4. 1itemReader.setRowMapper (new CustomerCreditRowMapper());

5. int counter = 0;

6. ExecutionContext executionContext = new ExecutionContext();
7. 1itemReader.open(executionContext);

3. Object customerCredit = new Object();

9. while(customerCredit != null){

10. customerCredit = itemReader.read();
11. counter++;

12. }

13. 1itemReader.close(executionContext);
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BITIXERRIEBE counter HUEREERL 1000, YNR EEAVKIZIFIREIRY customerCredit FA
List, MIZERIGFER IJdbcTemplate HIFIFTEL—2., {BRMNE, {FEFH ItemReader 58K
MBET, ERAFEIENEM “Ri(streamed)”, WEA—IR read 7Fi%, Bl ItemWriter
SHEEWSR, ABREET  read FKEIF—I, XFES item ZEFBHAIHEIT “HiR
(chunks)”, FERABMMIER, X4 2EMEMLENAR, W, ERURESMBTREEA
B|EA Spring Batch step H:

1. <bean id="itemReader" class="org.spr...JdbcCursorItemReader">

2. <property name="dataSource" ref="dataSource"/>

3. <property name="sql" value="select ID, NAME, CREDIT from CUSTOMER"/>

4. <property name="rowMapper">

5. <bean class="org.springframework.batch.sample.domain.CustomerCreditRowMapper"/>
6. </property>

7. </bean>

MipnEME" class="reference-link">[inE M

EREJavab BRSMH AR ANRITHBIAE, FTBL  JdbccustorItemreader BIFZAJLMRERIEM

éHi

SR

Table 6.2. JdbcCursorItemReader MIEE(Properties)
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ignoreWarnings

fetchSize

maxRows

gueryTimeout

verifyCursorPosition

saveState

driverSupportsAbsolute

setUseSharedExtendedConnection

HEk(BookStack.CN)

RE SQLEELE (SQLWarnings) REB#HAFICE, i
EERRE - KIAMER true

#5 Jdbc driver —ME/R, 3H ItemReader
WRFZI  resultset FIREVESICRE, 8K
MiZEXZBMTHIE. EINEBLE hint {E.

REKER  Resultset HEBFJUFHEZDITICR

RE driver 7EHIT statement ITHRBETNIZTE
LLEMBTE] (RA: #)ANTTEM,. MR IXET
[E)PREI, i — DataAccessEception RE.
g¥?ﬂi1%%&%”3%/%@&%%&%@5@@5"]*@9&3‘(
%) |

3\3 ItemReader F—'}ﬁﬂ’ﬂﬁj—/l\ ResultSet %‘
#WIE#ELS  RowMapper , FTARAFBRIEESECA
Fd  Resultset.next (), XFiBFIGESFMNE
reader AZPEIITTERS. BXMEIRER true
Bt, UNRTEVERA  RowMapper HiIfFFFRNAIE
(cursor position)fR—H, MSH—1TRE.

BRTIEE reader RYRESREBNIXIRTT
TE ItemStream#update ( ExecutionContext ) I2fit
B9  Executioncontext H, ZXIAEF true.

ZKINEHR false. #5EH Jdbc BHERAXIEGE
Resultset FIIRE#ENI{T(absolute row). B
I, WFZH  Resultset.absolute () Y
Jdbc drivers, MiZi&REHN true, —RREEIRS
WEFMERE, HAIRERED step AIBRARIEIE
EERIGET .

ZXIMEHR false. #8BALL cursor {ERRVEUIEEE
EREAMEMMMEIRERZERE, UWELTE—
MEZH. NRIZEH false, tWFZEIAE,
BLNSITAECNBEREERE, BMAS385
3 step AIBERHEMES. NRBIIFEMIRE
J3 true, MwAZYE patasource BEE—D
ExtendedConnectionDataSourceProxy ':F', BABHLE
BRARRZEXRA/BEREE. WMRIGETNZE J
true ,MFTFHcursorfiBAIGEBENE L
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‘READ_ONLY’ #0
“HOLD_CUSORS_OVER_COMMIT’ &EIN. XH¥Fist
W step REIEFRREF cursor BHBSANE
5. BEAXNMEYE, EERIEERSR[/SE, B
K IDBCIRFNTFE Jdbc 3.0 KRASHISE.

HibernateCursorItemReader

£ sSpring MEFAREFH—IMEENREK, EEFEAORMBRAR, XRE TEEER
JdbcTemplate = HibernateTemplate , Spring BatchFF&&HthmEIGEIFENIER,
HibernateCursorItemReader 2 Hibernate HUBF#RSEIR, HSL7EHALIEAR{ER Hibernate
MERLERIN, XEAXEELRREN Hibernate RYIFRIRITTTEARALRELIZFH,

Bt RZi{HibernatefiREERRFITHI IR, HRERMNBRMNEARER -1
StatelessSession (LIKRERIE), MAERINE session , XHEHMEE TEHAIEZSH
Hibernate BBLEINARVETR. RRIEEEE,

EZENRERIESEEhibernateRiEZEINER, BESE(RERM hibernate IRARNRIAIN
#4., HibernateCursorItemReader RiFEFEBE—NHQLIER), Ff&EA SessionFactory ,
REFRIAR read FFMAIREI—Y&, #F1 JdbcCursorItemReader —#t, TEHIRFHIEE
th{EAF] JDBC reader MHEMEIEER:

1. HibernateCursorItemReader itemReader = new HibernateCursorItemReader();
2. 1itemReader.setQueryString("from CustomerCredit");

3. //For simplicity sake, assume sessionFactory already obtained.

4. 1itemReader.setSessionFactory(sessionFactory);

5. 1itemReader.setUseStatelessSession(true);

6. 1int counter = 0;

7. ExecutionContext executionContext = new ExecutionContext();

8. 1itemReader.open(executionContext);

9. Object customerCredit = new Object();

10. while(customerCredit != null){

11. customerCredit = itemReader.read();
12. counter++;

13. }

14. 1itemReader.close(executionContext);

XERERN ItemReader FUAFTLMEEMFANREICUsStomerCredit g,

JdbcCursorItemReader 8BXHI, WER hibernate BREIXAIEFAY

1&,  usestatelesssession |BIEAVEKIAMMER  true , XEFWIREMNBENRERN TIIREFEE

B, BT LBt R# TR, EEFIENR FINEIE  setretchsize REJKE cursor B
fetchsize JBM . 5JdbcCursorItemReader—#¥, ECERE R :

1. <bean id="itemReader"
2. class="org.springframework.batch.item.database.HibernateCursorItemReader">

3. <property name="sessionFactory" ref="sessionFactory" />
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4. <property name="queryString" value="from CustomerCredit" />
property

5. </bean>

StoredProcedureltemReader

ERHMRERFETERFEURIERBRBWER, StoredProcedureItemReader #
JdbcCursorItemReader EXEALRZ, RARANBRIT—MEERFKEUFR, MERIT— /M EM#ET
12, HEFEIERE MR, FETES =MREFFH AR :

1. fEA— ResultSet iR[E(SQL Server, Sybase, DB2, Derby BAK MySQLIZ#%)
2. fER—1 out BFURE] ref-cursor (OraclefPostgreSQLIERXFMMAI)
3. {ERTEfEEI (stored function)HR[ENE

THR-—TEFANEETRS, TRERLE “EFPER" HFF

1. <bean id="reader" class="o.s.batch.item.database.StoredProcedureItemReader">

2. <property name="dataSource" ref="dataSource"/>

3. <property name="procedureName" value="sp_customer_credit"/>

4. <property name="rowMapper">

5. <bean class="org.springframework.batch.sample.domain.CustomerCreditRowMapper"/>
6. </property>

7. </bean>

XA AR T BT IZR M — ResultSet fFARMEER(FHRN1).

MREFEITIZRE —ref-cursor (FX2), BAFATMBERMIEEIMref-cursor (out 28)

PME, TEMNREAH, E—ISHE2REIMref-cursor:

1. <bean id="reader" class="o.s.batch.item.database.StoredProcedureItemReader">

2. <property name="dataSource" ref="dataSource"/>

3. <property name="procedureName" value="sp_customer_credit"/>

4. <property name="refCursorPosition" value="1"/>

5. <property name="rowMapper">

6. <bean class="org.springframework.batch.sample.domain.CustomerCreditRowMapper"/>
I </property>

8. </bean>

IRFERBEVREER— MR (AN 3), WFEBHE  function BHIRERN  true , FiAK

false , QI NEFTR:

1. <bean id="reader" class="o.s.batch.item.database.StoredProcedureItemReader">

2. <property name="dataSource" ref="dataSource"/>

3. <property name="procedureName" value="sp_customer_credit"/>
4. <property name="function" value="true'"/>

5. <property name="rowMapper'">
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6. <bean class="org.springframework.batch.sample.domain.CustomerCreditRowMapper"/>

7« </property>

8. </bean>

EFRBBAT, BIEEFEEE X RowMapper UK DataSource, XTHEEFEITIRENINAF.

MREFEIIE/BREEEASY, BLWDNEREHEL parameters BHEXRIZREE, TEE—1
XF oracle BIRfil, ERFEHET=ASH. F—1=F out &%, BXKERMO ref-cursor,

“E=ANBHRE in BBS%, EEEZE INTEGER

1. <bean id="reader" class="o.s.batch.item.database.StoredProcedureItemReader">

2. <property name="dataSource" ref="dataSource"/>

8. <property name="procedureName" value="spring.cursor_func"/>

4. <property name="parameters">

5. <list>

6. <bean class="org.springframework.jdbc.core.SqlOutParameter">
7. <constructor-arg index="0" value="newid"/>

8. <constructor-arg index="1">

9. <util:constant static-field="oracle.jdbc.OracleTypes.CURSOR"/>
10. </constructor-arg>

11. </bean>

12. <bean class="org.springframework.jdbc.core.SqlParameter">

13. <constructor-arg index="0" value="amount"/>

14. <constructor-arg index="1">

15. <util:constant static-field="java.sql.Types.INTEGER"/>
16. </constructor-arg>

17. </bean>

18. <bean class="org.springframework.jdbc.core.SqlParameter">

19. <constructor-arg index="0" value="custid"/>

20. <constructor-arg index="1">

21. <util:constant static-field="java.sql.Types.INTEGER"/>
22. </constructor-arg>

23. </bean>

24. </list>

25. </property>

26. <property name="refCursorPosition" value="1"/>

27. <property name="rowMapper" ref="rowMapper"/>

28. <property name="preparedStatementSetter" ref="parameterSetter"/>

29. </bean>

RTS %IF:IHH BATLEEIETE PreparedStatementSetter }EL;E SESHYE,
JdbcCursorItemReader —#%, EE%E‘BW?]DE'I&%EE MinnE e,
StoredProcedureIltemReader BIFIHNE Mt —#E,
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ItemReaders%) T

e 6.9.2 F]4TIRY ItemReader
o JdbcPagingItemReader
o JpaPagingItemReader

o IbatisPagingItemReader

6.9.2 A]7TIHY ItemReader

A MERERREERIMNITZRER, BRAEBNRRE—HAER, BHFX AW H—T1(a
page)., SNTREXERVUIIEEREX—IIMERTSHEEREMNIT,

JdbcPagingIltemReader
771 ItemReader BJ—EIWR  sdbcPagingItemReader o JdbcPagingItemReader mE=—

PagingQueryProvider RHIFRRUEHIINE—TIMEMNEESQL, HTFENMNBIBESERENS TR
B, FAABNFZERSMEIREEERNMNA  ragingoueryprovider . HEBIIGNATERRIERE
KAYHY  sqlpagingQueryProviderFactoryBean , RIRIELIEAELIEAELH
PagingQueryProvider (I, XE{tTEE, FNt2EFNRESE,

SqlPagingQueryProviderFactoryBean EZ{EE—1 select FAIUUK— from Fa
(clause). HAEFILLEERME where Fa). XEFIIEFMFERHEFEY] sortkey #EEM?
—4 SQL i&f)(statement).

£ reader #ITHLAE, ®XIAA read FHEMIRE—4 item, F1EMhA) ItemReader—#f.
ERAPTIRE O] EEEZENIMNYIT.

THER—MEM ‘customer credit’ REIIGIF, EHRLEEIRBINET cursorfy
ItemReaders:

1. <bean id="itemReader" class="org.spr...JdbcPagingItemReader">

2. <property name="dataSource" ref="dataSource"/>

3. <property name="queryProvider">

4. <bean class="org.spr...SqlPagingQueryProviderFactoryBean">

5. <property name="selectClause" value="select id, name, credit"/>
6 <property name="fromClause" value="from customer"/>

7. <property name="whereClause" value="where status=:status'"/>
8. <property name="sortKey" value="id"/>

9. </bean>

10. </property>

11. <property name="parameterValues'">

12. <map>

13. <entry key="status" value="NEW"/>
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14. </map>

15, </property>

16. <property name="pageSize" value="1000"/>

17. <property name="rowMapper" ref="customerMapper"/>

18. </bean>

XEBREEMItemReaderf§iR[OCustomerCreditif &R, WIIEEFEHAIIRowMapper,
" pagesize ‘'BHRE T ERBIEESBREILAKE,

parametervalues ’E’Eﬁfﬁﬁﬂ@gEi’ﬂ?ﬁi%?ﬁﬂﬂﬁﬁmapo 9D%Ewhere?’=ﬂ¢ﬁﬁﬁ75‘ﬁ%%¥ﬁ, il
AxEentryfkeyNiZMa &SR ——WM, NMRERERN ‘?2' SUF, WE entryfkeyHt
MNiZR ST FERS, F1IDBCH A F—HZE5 &2 M1FFEA,

JpaPagingItemReader

B— Mo TiItemReaderfISEILRE  JpapagingItemReader , JPAZHE Hibernate H2
StatelessSession ZEMME, FTLAFA TS IER IPANSTIR AV EMINGE, ERIPAZIFN T,
FrUATEfE AR IPAKRALIE S TIRTIX B — MR B AARDERE, REEIfE, XABENBEMAERAMLLETX
BB, MR TER IR G ARSI E LY,

JpaPagingItemReader FiFEAEEA—NIPQLIEA], FfEA—1 EntityManagerFactory ., &
EFAEMA ItemReader —#, ®XIBARAERN read HFESIRE—N item. HEEBESIL

K, WASBMEENEENTT, THRR—NRAIEE, 1 E@EAJIDBC reader—#f, #Z ‘customer
credit’:

1. <bean id="itemReader" class="org.spr...JpaPagingItemReader">

2. <property name="entityManagerFactory" ref="entityManagerFactory"/>
3. <property name="queryString" value="select c from CustomerCredit c"/>
4. <property name="pageSize" value="1000"/>

5. </bean>

XERREMItemReader FIRIEFTiIAA JdbcPagingItemReader R[El—##H) CustomerCredit
W&, {Ri& Customer WRBIEMWAIIPAEMEINEORMBREIS A,  pagesize ' BMHARETEIR
EiFRZERISLARIE,

IbatisPagingItemReader

[Note] FEEIN

XA reader ¥E Spring Batch 3.0 BZ#EF (deprecated).

WNR{ER IBATIS/MyBatis, MIAJUA{EMA IbatisPagingItemReader, MEENX, thR—FhsC
Mo TIRYItemReader, IBATISAW A TR ER S, BEBJRH - EIREZSFIUNIBATIS
BigRHftH 1<,
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TEEM EERGIEMEINEENEE, FFAIbatisPagingItemReaderKiEEICustomerCredits:

1. <bean id="itemReader" class="org.spr...IbatisPagingItemReader">

2. <property name="sglMapClient" ref="sglMapClient"/>
3. <property name="queryId" value="getPagedCustomerCredits"/>
4. <property name="pageSize" value="1000"/>

5. </bean>

EiR IbatisPagingItemReader FEES|HT —/NIBATISE I, &
H“getPagedCustomerCredits”, WREAMySQL, BBAEEXMLAZEM T FmEIXH,

1. <select id="getPagedCustomerCredits" resultMap="customerCreditResult">
2. select id, name, credit from customer order by id asc LIMIT #_skiprows#, #_pagesize#

3. </select>

_skiprows  #  _pagesize L EHFRZ IbatisPagingItemReader IB{HAY, EE—1  _page
LE, FENBWEIUMER, 2 TIERNEERBIIEEARER, TELEFEAraclef—MiF (1B
BANEZERACDATAR B R FELAFIRT S, B AR IREXMLI AR ) :

1. <select id="getPagedCustomerCredits" resultMap="customerCreditResult">

2. select * from (

3. select * from (

4, select t.id, t.name, t.credit, ROWNUM ROWNUM_ from customer t order by id
5. )) where ROWNUM_ <![CDATA[ > ]]> ( #_page# * #_pagesize# )

6. ) where ROWNUM <![CDATA[ <= ]]> #_pagesize#

7. </select>
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3 FEItemWriters

e 6.9.3 Database ItemWriters

6.9.3 Database ItemWriters

BANAXEFXMLEBEECIEEN ItemwWriter, {BEIBEMMIIATR—#, XRENEZEHT
FRrEmLIIEE, WFXHERIE Itemwriters BUEMN, AANUMREZTE=SEN, tiILAzY
XFfAat, BEEHN item, FEENAMNRIE flushing/clearing, EAMIBERNAEZIXANI
i, ENEELBRIEESZH., AFFUBECeIES I ItemWriter& O/ DAO, ZH{ERA—E
BEERRFNEEXItemWriter, TEWHHAR, BAKBEMALE, FTEIEIEN—GERMER
HETRO I BER TR IR AL IEBE ], E(FEMhibernatefEhItemWriter BIR&REIA, BEFERIdbe
batch R AIEERFERMEMDE, HGBHEERHEEERMBEBNEHE, MRBITEE
flush HEHEEEHEENIE B, EEHNUNRERETHAEIR, MeTERS|IEREL, BREE
IMEFERM AN item5 | EMEE, EERBENEMN item ABERME, MTEAR:

temriter
1
Step i Session TransactionManager
: l : :
exacute() _ I | !
——h begin() : : -
write(iterns) | E . |
- Jijlji’lj i
I
Update =[| !
I
I
I l
I I
% :
L I
| 1
rallback) : i X l
= : | ]

R items EHWHZAIBEF, MWEIEAHRIEARIZMNE, BERNEAXRFZE, BRZA
Faid. Fg0, BAERRE—REH200item, 154 item =it
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DataIntegrityViolationException , USR5 Step Bx, M20INFIRESS AL, EREBNE
MEESHUER, ERESMBEATR. —BiFE Session#flush(), FMABFZEHXbuffer, T
FEHRHMER, TX—SLt, StepXEnl, BEFHMYAEER, BE, FEREN item
WET (BURT skip/retry REZ), AEZitemfiAs®iit. Am, ELIENERLT, 2%
BEEHERREW—I5RE0, ERREENBENEIXEIBHEL, BRZX N EBME—7
EMREES— itemzfE flush —TF:

temvriter

Step Session TransactionManager

execute) ! !

i
beginf) : X
writefiterm) | i ﬂ
> update i l
flush() i
I
1 I
wirite(item ' |
( ]I:.l_ update L l
I
I
[ flush g i
| 1
rollback() : ; 1::|
o : :

XMAEREENN, LEREFEAHibernatelt, ItemwWriterEELMEBIY, T8 XIEH
write() ZBEWIT flush, XHEMATCAIERGY items TER]EE, MSpring Batch EFHRIRALE
EeEASBKEEEHNENItemWriterifF,
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e 6.10 EFBEFER Service

6.10 EREFHER Service

SRR BERSHMNAREFHEEENANER, RELMNES—IMELNARAES, (Bthx
BE5EEFImER, BEBNE N M EFERNERE. ATXLRER, AARESAFEEEHLIE
{EM P E AR ERIDAOSKEMARS . SpringBEBiiF A — LN ERER T UALIXLEER, B8
FEEUEMRSZ/EN ItemReader T#E ItemWriter, teJLAEEES—-NSpring BatchZf, &
HABHE— step £ EMItemReader, WENFEERNESHEE —MEERLRRERM,
MERXZELEIENR, FrA Spring Batch Bt TSEIN:  1temReaderAdapter 1l

TtemwriterAdapter , PIANEERSLIN THUEMSPpringSERHEERIBA, RELALEE, TEHE—
MNreaderBIRE:

1. <bean id="itemReader" class="org.springframework.batch.item.adapter.ItemReaderAdapter">
2. <property name="targetObject" ref="fooService" />
3. <property name="targetMethod" value="generateFoo" />

4. </bean>

6. <bean id="fooService" class="org.springframework.batch.item.sample.FooService" />

EREEEEMRE, targetvethod WMAF read FHiETHWE: WMERAREFAEMIRENU1L, TN
RE— Object, EfthESFEERARNIEMRHZERNIE, SESIRITEIEIF A LERIIEM,
XEURF ItemWriter AYSKI, ItemWriter RYSEIR[EIFEREIE:

1. <bean id="itemWriter" class="org.springframework.batch.item.adapter.ItemWriterAdapter">
2. <property name="targetObject" ref="fooService" />
3. <property name="targetMethod" value="processFoo" />

4. </bean>

6. <bean id="fooService" class="org.springframework.batch.item.sample.FooService" />
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e 6.11 WAL

6.11 HARLE

EAER, BRI TRSMARBENR input B975E. MBEEARN, BRiXLEEAMSTIEZ M
BB, NRBUEEL—ZB49, FixedLengthTokenizer th&iiHRE, REiF, FH
FieldSetMapper B, SNR{ZEVEEH RowMapper ZTIISEEIAVE, X & IREMERERILE, #HSi
HREE., FENREHSE read REZEIME, AW, MIFAEREREINitenEERSE)
B, fan, MREA—NFER  age , BREATERNY. MBHIBFDLOBE, Hhi
LEFEXNY, FUFANERE. EASTELBEARENFE=FRWIEHES, AL Spring
Batch HARMS—MNRIEESE, MBEHET N ESHREMNED, HEMEZRTUSSIXMEOX
RIMEA:

1. public interface Validator {

8- void validate(Object value) throws ValidationException;

The contract is that the validate method will throw an exception if the
object is invalid, and return normally if it is valid. Spring Batch
provides an out of the box ItemProcessor:

AERMEWRERM  validate FiEMEH—NERE, MNRWREEHMFMIEERE, Spring
Batch 12t T FFFEENFAY ItemProcessor:

1. <bean class="org.springframework.batch.item.validator.ValidatingItemProcessor">
2. <property name="validator" ref="validator" />

3. </bean>

5. <bean id="validator"

6. class="org.springframework.batch.item.validator.Springvalidator">

7. <property name="validator">

6. <bean id="orderValidator"

9. class="org.springmodules.validation.valang.Valangvalidator">

10. <property name="valang'">

11. <value>
12. <! [CDATA[
13. { orderId : ? > @ AND ? <= 9999999999 : 'Incorrect order ID' : 'error.order.id' }
14. { totalLines : ? = size(lineItems) : 'Bad count of order lines'
15. : 'error.order.lines.badcount'}
16. { customer.registered : customer.businessCustomer = FALSE OR ? = TRUE
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17. : 'Business customer must be registered'’

18. : 'error.customer.registration'}

19. { customer.companyName : customer.businessCustomer = FALSE OR ? HAS TEXT
20. : 'Company name for business customer is mandatory'
21. :'error.customer.companyname'}

22. 11>

23 </value>

24. </property>

23 </bean>

26. </property>

27. </bean>

XANREIBRT —/MEEA Valangvalidator, FRIRE  order W&, XHSEEMNERATR
RES HERANEIER valang RiRNIRIEIZRF.
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6.12 NMREHITIRES

ZINMBER T, B ItemReader 1 ItemWriter 7EIRXZAIHAILYRIASEERED
ExecutionContext H, EBENBENXAFBEFREFXEEE, HU, FSHALEERLIEERSE
(process indicator)itHIBEEIZENVIZEF ‘FJE&iE{T(rerunnable)’, HEHIERPHRM—
FEANFURARIRZICREEREMLIE, HEFICRBZE/BAN, BIEIREMN  rase TR

true , AFREBESQLIEAMWhereFAREEZ—NHIINFEM, 0 “ where PROCESSED_IND =
false “, FAIMRETSERREREWIRLEEBITMIER., XMBERLT, MAFTEREETARSE
2, ttuHE row number 4K, BHEEREXLESHEAT. ETIMEE, FEHN
readers # writers #IEBE—1 savestate [B:

1. <bean id="playerSummarizationSource" class="org.spr...JdbcCursorItemReader">

2. <property name="dataSource" ref="dataSource" />

8- <property name="rowMapper">

4. <bean class="org.springframework.batch.sample.PlayerSummaryMapper" />
5. </property>

6. <property name="saveState" value="false" />

7. <property name="sqgl">

8. <value>

9. SELECT games.player_id, games.year_no, SUM(COMPLETES),
10. SUM(ATTEMPTS), SUM(PASSING_YARDS), SUM(PASSING_TD),

11. SUM(INTERCEPTIONS), SUM(RUSHES), SUM(RUSH_YARDS),

12. SUM(RECEPTIONS), SUM(RECEPTIONS_YARDS), SUM(TOTAL_TD)
13. from games, players where players.player_id =

14. games.player_id group by games.player_id, games.year_no
15. </value>

16. </property>

17. </bean>

TERRENXN ItemReader EEMIERTEASIE entries CIKEER ) EHE
ExecutionContext M.
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B i€ Y ItemReadersF1ItemWriters

e 6.13 BIEBENX ItemReaders 5 ItemwWriters

6.13 BIEBEEN ItemReaders 5
ItemWriters

ZIBFIMLE, KEEYE Spring Batch AEARMVIEEN(reading)FIEA (writing)#EZHzE, &
W—LEERSTIEHT TIe, A, ILEHEHEILEN, TERSEBEENIIRAIESEEIMMAI
W, KE—NERENGF, RERMACIEEE XA 1tenreader  F1  1temwriter , FFHEUA{A
EHRit SCIRFOEER, TtemReader  [BIATHIYE  1temstream , LAIRBBSN{Aikreader (i%EXEE)EK
writer (EAES)X$FER (restartable),
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B £ X ItemReader R~

e 6.13.1 HENX ItemReader /RfFl

6.13.1 HENX ItemReader Rl

RATEIXANEH, BAVEM—NEIEA 1temreader , MATEM1istPiZENEIE, FHAVEZIR
EAW ItemReader INRE, read:

1. public class CustomItemReader<T> implements ItemReader<T>{

2.

8. List<T> items;

4.

5, public CustomItemReader (List<T> items) {

6. this.items = items;

7 }

8.

9. public T read() throws Exception, UnexpectedInputException,
10. NoworkFoundException, ParseException {
11.

12. if (!items.isEmpty()) {

13. return items.remove(0);
14. 3

15. return null;

16. 3

17. 3}

XE—MEEME, FA— items list, EXRIZEINBRERI—FFHRE, MR1istEME
55%?9@, WUH%JBIEInull, }‘}\ﬁﬁ;ﬁﬁﬂ ItemReader E"‘nglgiﬁi*, MUHH’CE%ZID'FFE%

1. List<String> items = new ArraylList<String>();
2. items.add("1");
3. items.add("2");

4. items.add("3");

6. ItemReader itemReader = new CustomItemReader<String>(items);
7. assertEquals("1", itemReader.read());
3. assertEquals("2", itemReader.read());
9. assertEquals("3", itemReader.read());

10. assertNull(itemReader.read());

fi ItemReader i?‘ﬁi%
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AR THEAZIL ItemReader THAIEREN, BB —%, IRERERBZENER, BA
WMEFRD] ItemReader, MARMLIE, ERSRIZAFY, BERREFIHLEDER
IERARIB R R PRI S E IR, FIBTEIXBRERIE reader BHERSHERTIRER,
TIREHRY reader KEEE%L*EEF'E’JI , BEERSHUNZFZREERE - EMERSRERE
o, HTFXERE, BEARWRATERIE reader FLATIREN, EFREFNETEERENBNNE
N

MREZRFRSEER, BBRZEFER  1temstream  E[O:

1. public class CustomItemReader<T> implements ItemReader<T>, ItemStream {

2.

8. List<T> items;

4. int currentIndex = 0;

5B private static final String CURRENT_INDEX = "current.index";

6.

7. public CustomItemReader (List<T> items) {

8. this.items = items;

9 }

10.

11. public T read() throws Exception, UnexpectedInputException,

12, ParseException {

13.

14. if (currentIndex < items.size()) {

15. return items.get(currentIndex++);

16. 3

17.

18. return null;

19. 3

20.

21. public void open(ExecutionContext executionContext) throws ItemStreamException {
22. if (executionContext.containsKey(CURRENT_INDEX)){

23. currentIndex = new Long(executionContext.getLong(CURRENT_INDEX)).intValue();
24. 3

25. else{

26. currentIndex = 0;

27. 3

28. 3

29.

30. public void update(ExecutionContext executionContext) throws ItemStreamException {
31. executionContext.putLong(CURRENT_INDEX, new Long(currentIndex).longValue());
32. 3

S

34. public void close() throws ItemStreamException {}

35. }

8XIARA ItemStream B update J5iERt, ItemReader BIXEN  index HPEMIRTFINATE
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B € X ItemReader7< 4l

B9 ExecutionContext EFl,key J3 ' current.index ‘. HiAF ItemStream HJ open Ua)
&Y, ExecutionContext&MEBREEE1Z key WMEIFZHE., WEHKZlkey, IALHBIRSI
index FHFBhEZ(IE, XR—MESEENGF, BENATEEREN:

1. ExecutionContext executionContext = new ExecutionContext();
2. ((ItemStream)itemReader).open(executionContext);
3. assertEquals("1", itemReader.read());

4. ((ItemStream)itemReader).update(executionContext);

6. List<String> items = new ArraylList<String>();

7. items.add("1");

8. items.add("2");

9. items.add("3");

10. itemReader = new CustomItemReader<String>(items);

11.
12. ((ItemStream)itemReader).open(executionContext);

13. assertEquals("2", itemReader.read());

KE#ItemReadersEEEMEAMEZ BB, i1 JdbcCursorItemReader , 7Zfif TR
(Cursor ) PRGATAIENITE row id,

MEFESRIZ ExecutionContext HERAM key AMZTFEE, XEENRN
ExecutionContext #—A step FMIFFE ItemStreams HF., ERSHBE AT, EAEBM
£ key WYAXRIZFEAMRIEE— 1, AT, ERIHERLT, BE—1EHSA ItemStream #HF
EE—StepHif( MFBWHANXEMER), MFEENMEEZHE— M nametril, HFXNERE
&, Spring Batch HY¥Z 1temreader F  1temwriter SKIFEBB—  setname() FIiE, R
FEEZHIAN key name,
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B E X ItemWriters~ 451

B & X ItemWriter7~ 5]

e 6.13.2 BENX ItemWriter w7l
o 1t ItemWriter i?%i?ﬁ%ﬁﬂ

6.13.2 HENX ItemwWriter x5l

HEMXEM  1temwriter FE—/NTFETIHAY  1temreader BRZSFTEREERM, EHEEBSHIA
Ez&t, EEMNFTERFHELARLERE—HD, FIUAEATHRAMABTICX—5=,
ItemReader JRPBI—¥E, RATEBEFBIMERANSHBE  List

1. public class CustomItemWriter<T> implements ItemWriter<T> {

3. List<T> output = TransactionAwareProxyFactory.createTransactionalList();
4.

5. public void write(List<? extends T> items) throws Exception {

6. output.addAll(items);

7. }

8.

©

public List<T> getOutput() {
10. return output;
11. 3

12. 3}

b e XIHEFBLN

ik rtemriter ZHEHREH, BAIVESKERF  1tenreader ABEAVITFE, SKTLFHIRM
Ttemstrean  JE[3R[EH execution context, TERGIFHFHANITEEZIERAIETHIItemsEy
=, FRAE footer 1R, FATILATE  rtemwriter HIEIPZEFERTSCIN  1temstream |,
MEE stream EFITHE AT ETXXHEEEROBIREEITHES.

SPRA4S, WRBENX ItemWriter restartable(ZHER), WEEHES— writer (fl

M, EEAXGE), BUEEABXREMERE (ZHESNRE)F, MR Itemwriter AFEE

restartablef§tt, AABBRILTREN, WNRMEHY writer BIRE, MREAZEIIM2MEO:
TtemStream Al Itemwriter . 1BIDfE, writerBFPIREZEENE ItemStream BITFETE, FBA

FEE xml EEXAFIEHEM? stream.
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¥ IRSIHTLE

¥ RSIFITLIE

o 7. REHITAE

7. REHITAIE

RSHAAIREMER T LB B2, PARENTIFRIRTM, AIMEBREM—PERRITNIMZ
A, FREEMELENTERLBRE AL,

BESPREAL (job) BUtERE, BEERERNSIMERTEMETN: NERSRTENREN, LrJAiE—7
HRIZE EBMBRUIEX .

LIRESERA TR ARSI A IB/EAL AT, Spring BatchiBff—RFIER, ARG XTI 13#1T
W, BSRARLNERERAETRE, NESEAWHKRAES, HTLHEEHMER: BiHE, S48
B, HESHEERN, 1E0] At L T EiX LM

o ZLIEStep(HANHIR)

e F{TSteps(E/NHIZ)

o LIEDHRStep(SNHIE)

o YWStepnX (B/SMNHIE)

TEREOB—TRHELN, ARBESHELN.
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LEFE Step

% 2558 Step

e 7.1 B47E Step

7.1 B%3FE Step

Bl TAERERENANMEE Step EBEF N E—1TaskExecutor , Ltil, fER tasklet
H— 1N E:

1. <step id="loading">
2. <tasklet task-executor="taskExecutor">...</tasklet>

3. </step>

FEMREID, taskExecutoriBE T H— LI TaskExecutor ¥ E[IMIBean. TaskExecutor
m— M ERSpring#E0, EAEML e BISKIIE, 58%E SpringAFiERm. KRERNSL&IE
TaskExecutor 3EIIZ SimpleAsyncTaskExecutor.

N EEERNERMZEAE Step A (BRERIVR)ICRKANZE, &IE, EANBSAERIMVLIERH
7. BEE, ZRIENEEMEREZELENREN ZBSE TEENIIF, HE— M EESIREEE
BIEMALL, BEEMNFIF. Ltitexecutor®B—LERHI(FIUN, MRERH—MEIENERESRIT
1), B—/taskletPECEWFILAIAEE, throttle-1imitEiIA A4, (REJEERIBERZIGMIXMELL
WMRERRBRAE DA, W

1. <step id="loading"> <tasklet

2 task-executor="taskExecutor"

Sp throttle-1limit="20">...</tasklet>
4. </step>

EFZ IR EstepPHLERERNRRIRIReRE —LIRE, flaNLiEEF &t Datasource.
BWREREPNRRBEXNTHSTHLREARENNE.

E-LEERHIBERPR, WERZ&IEStepE —LLFRAIPRE], StepPHVIFSERS (Wreaders
M writers)@BERESH, MRELRSLEEHITEIERS, L XLLEHESLIEStepPFETRAT
B, 5312 KS8Spring BatchiBftfreaders #l writersAEASLIEMIRITH, BR, &
e AERAT RS EIZZ2Mreaders #l writers, BJLAS#&Spring Batch SamplesH
(parallelJob)B)XANREI(Sdi#EASection 6.12, “Preventing State
Persistence”), ;RAIFRRER 7B HEREIRIRFFIIEE input RPBIMBLEIN B E L4 A0 IRT, P
LR B ALIE,

Spring Batch Bt TItemWriter #1 ItemReader AJ—LEIIN. BEEjavadocHLIERER
BRERELTSMN, BEHAEHLAMERZEZEIEMEOE . BFREXEFS BRI, (fREEEdE
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Z 258 Step

ERABREERAEMTALELTEMNHERE. —NMHELELEM reader , tHFEJLAERE
CAETRFHRIENRASHER .

MRIFEHstepP SRIFMLIERIFFTERNNEE S, BABER read () RIFMNBIHTRS, tha
EEARERLEIMERRITERES .
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FF1T Steps

1T Steps

e 7.2 F1T Steps

7.2 F17 Steps

EEE:
\ZZ

w17

10.
11.
12.
i3

14.

TR ER “task-executor” BHEANRIEAMNIZ FﬁﬂﬂB/\TaskExecutor;- 5E}$L1T?5$_LE’JU|L&°

EHITIRERZEITUINS ARENERE, HHELESMNMRIIMstep, BBAFMFTUE RN HIZR
HITHIT, FHiTStepMITREESEEFNER, FIN, BFMITT R (stepl, step2) ML E3step3H1T

,WU"TLKF]WTEﬁ $$EEE§ Iun*i

<job id="job1i">
<split id="split1" task-executor="taskExecutor" next="step4">
<flow>
<step id="stepl" parent="s1" next="step2"/>
<step id="step2" parent="s2"/>
</flow>
<flow>
<step id="step3" parent="s3"/>
</flow>
</split>
<step id="step4" parent="s4"/>

</job>

<beans:bean id="taskExecutor" class="org.spr...SimpleAsyncTaskExecutor"/>

ZXiIA@SyncTaskExecutor, BEERNFEEERR LM TaskExecutor KH1TiE
XM TESMRE—NREERSZAITR . H#ETTE,

FiIFMANEE1ESE Section 5.3.5, “Split Flows”.
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TRE IR

WCFET R

o 7.3 IZFEDHR(Remote Chunking)

7.3 IZFES R (Remote Chunking)

(ERIZFE T REIStep IR AL S NARAITRIE, ZNERREEL P EAFSIERE. TER —1BEE

—_—
~EE:

Remote Chunking

Master: Slave:
<<3Step>> <<Listener>>
o
B
@
5 |S ARE
= | = “ N
@ |© o =
"&-—bﬂ_ ” | =nh_+§ b
£l | < |E L
o |3 =/
= |c S B
0 =
&

y

MasterfAREMATE, NBAK (Slaves) — RS MEEHIE, tNRMaster #HEARZIMAVIE,
BLXMIER IR FE2RIFHN, B RAZE IR R L 1R BN EE B FE 8 S i aiy1E R T (E R (SEFF
NAPRERXMIER).

MasterfB#F R@Spring Batch Step BFJ—/LI, REFItemwriterBieh—NMERIIMRE,
XAMEAMRA “FIE” MEHF RIS IRIERIBES (messages ) RixAHR a1, MELEH
(Slaves)@inERYEITEE (1isteners), AN {E W F A 84 (30{ER IMSET 5L 2
MesssageListeners ), SlavesfIfEFRESRAIEEIBINAIS R (chunks), BICAERRER
ItemWriter = &R ItemProcessorflt—/ ItemWriter, {EFHYEOR ChunkProcessor
interface, {ERIERM—MLER: reader, processorfl writer (BHEBZILALHI(FFN
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EANMITHIstep—1F), BURIMENSHXI7, TEREIREFLZEN, B, IR BT
HIREREE, BLAMBNEI T T &,

FRIEIF BT A RS, ERIERTHEHMEWA %, AR LREBNERE, INSRRENDHIBRT

&, BENBTENRERERZEELEHEMALENTN (W Java SpaceshRss; Hlavali&
RHESHINHZEFMER).
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X

X

e 7.4 KX
o 7.4.1 HXAIEEE(PartitionHandler)
o 7.4.2 HEIZE(Partitioner)
o 7.4.3 KHRIANBUEHER Steps

7.4 79X

Spring BatchtbhStepfI 5 KMATHIEREMITRE T —SPI(RSEMRERD), EXMBERLT,
mIREIAITIEF AR — LB B aIStepkll, BRENEAAL B AHNLE—#E S, TER—IEEFR
FEAUREE:

Partitioning Overview

Job
Slave
il Slave
y 4 Slave
Master %R* —
St' \ Slave
= Slave

FEEMIITEEN (Job) 2FE1THISteps, MAEIRIAB— /N Step#FRicH Master, B Slave
#HE—NStepfIBREISEE, TR R, XLESlaveIITERERR LEN THifMaster 945 R,
SlavesBE BIEIEARSS, Bt B A MMITIEMLEIE, EIIRINF, Master RiX45S1avehViE
EREEH A (durable) , BAERRIERT: WEMEULRITEZREKIR, REFE
JobRepository A#JSpring Batchit{EREFHMAERENSlavefia BIXSWMIT IR,
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X

Spring BatchBJSPIHStepM— M E[THIKIL( PartitionStep), URFEZHIFEIMELINAIF
ANERIBIEOAR, XM RKEEOSFIRE PartitionHandler #1 StepExecutionSplitter, fi
NAARENTENFEIIEFR:

PartltllanStep Step
: PartitionHandler l
execute() | : _ _ !
handle) | StepExecultlonSplltter i
- split() : |
" ! execute() i
i u } repeat
'.....................................................r.... M
join : |
! 1
[;:I;:::::::::] ! I
TR VRTRN PR : I
: i :
aggregaﬂa ! | :
| a ;

LR EGBRStepFi“iEfE”Slave, FTURIEESB S MNR /3 H#HEEEX—AE, MEFH
PartitionStep TEIRZN(/#EH)BANMITIIIE, PartitionStepMIECEW TR

. <step id="stepl.master">

<partition step="stepl" partitioner="partitioner">

1
2
3. <handler grid-size="10" task-executor="taskExecutor"/>
4 </partition>

5

. </step>
EFSL&IEsteply throttle-limit B, grid-sizeBMPALEEANSteplIESHITEE L
ﬁo

fESpring Batch SamplesRfIFEFFE —NEREMNGIFERETMXPIUE I/ TR (1FE 553
*PartitionJob.xml EEENH),

Spring Batch AHNXEIERMITSIE, Bi“stepl:partition0”, F5, FIUFI1Z FiEMaster
steplff“stepl:master”, #ESpring 3.0 tB]LAAStepIEEHIE (BITIEE name B, M
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3
5

AE id Bi),

7.4.1 nX&EEE (PartitionHandler)

PartitionHandlerB{4 4018 fEMISIMERELRLEM, TRULEStepExecutioniE KA iTim
Steps, REAEMEFRIKIEZIC, FIUIDTO. EAFEZMENE 2 BMALIE, AEBNEARES SN TE
BUTHER, —RCRIZETREtAREE TSN EERR, BhEIFSER T XL 2 EMIISE,
ZiEISpring BatchBRIEM T FEMMPIERBEN: —MEABMBMEL SR SWERZ,
FERESEHMITEMNT R,

PartitionHandler##E e[ B &FEMMISIINE . G BERMDETIEAEEHE, EIBEIZIAA, BENX
webfRs5. JMS, Java Spaces, HEAEMI&(WTerracottaziCoherence),. MEMITLEEM (A0
GridGain), Spring BatchBEBARESEMEEMEIITIZLEMAILIL,

B2 Spring Batchtigt T—/"ERKIPartitionHandlersLif, EAMS FHILIZHMIT
Steps, iZXWME L} TaskExecutorPartitionHandler, 7 Bfth2 FEHIXMLEE FHIZRIARLIE
85, e MR T EXFFRRRAtIEE

1. <step id="stepl.master'>

2. <partition step="stepl" handler="handler"/>

3. </step>

4,

5. <bean class="org.spr...TaskExecutorPartitionHandler">
6. <property name="taskExecutor" ref="taskExecutor"/>
7. <property name="step" ref="step1" />

8. <property name="gridSize" value="10" />

9. </bean>

gridsize REZCIZIIRIHIstepAITHIEE, PTAEFIBAECE JoTaskExecutor REIEMATA N,
FE WA NIRBEBEATANLARERHER—=, AEXMERLT, MITREEEN—LL,

TaskExecutorPartitionHandler YWFIOZERTRIEFEL ], LLANBEENKXENING, HEFIX
HRAFINBEER SN, EEJATEERITHSEN, BT HEiR AR R — MBS IELI (7
WEMASpring Remoting),

7.4.2 DE|ZE(Partitioner)

DERE—NERRVIRE: N AFstepIOIEMMITIME (contexts), FRBASH(XHER
RUMAFTESER). ZEORE-—IAE:

1. public interface Partitioner {

2. Map<String, ExecutionContext> partition(int gridSize);
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X

ENFIEFREMER — MMap R, FE N StepMITH R —BFF (MapiZBL PR String), fI5H
HXAEMAS B AExXecutionContext AT —NBRET,

XN RAMREEERLIE meta data FIEASEX StepExecutions BIStepBFER.
ExecutionContextfXXRE—L B-EWNNES, FINERIUNEBE—RINER, TS, HEISH
AXHHIE, AEiLfEstep BEFEH #{.JEUMRYIER LT (E steplERIERMNE
HAGE ), iFIBBES N T —15,

stepf{TRIZME( PartitioneriZ[iREK) Map HHY key) EBEMEUHRITIRZPFZRIFHE
—, RIEZIVEEEMEFER, EBEMIX—x, ARFE- I NAFPBEEXNEN, RERNGER
A AR+ER MGRYE, BRI AREMITHIStepMI B (XAZEIF I JobHFEE—RY), /T
REICAR — M 8RS, EERPE—MEALLLYER SimplePartitioner,

B—/\oli£#E 0 PartitioneNameProvider FJAFMANXASHIMEMRSXBEMR, WE—
Partitioner I TiXMEO, MLERNRBnames&#iEiE, WMRHXIREERH, BLX
ARER—NMEBEANMIL. EES, PartitioneNameProvideri2 I ZF N TFPartitioner
REHBEG—,

7.4.3 FRALUESIESR] Steps

A steplIB ASHEGITIRYIEZIExecutionContext®, FrLARMEREE &R
PartitionHandler#i{THIstepsRIFEZMMI, BT Spring BatchBIStepScopelFtEiXBRE
S (FBESE SHI4E), B0, N8R Partitioner £l# ExecutionContext 3fil, &
NstepHiTEILAfileName okey (E@EB—NAREIXHE (HEF), M Partitioner FViamHER
SRETHE/R T EIXAE

& 7.1. BRITENBRLEPartitioner R stepiT LT XEFRREI

1. | Step Execution Name (key) | ExecutionContext (value)
2. | filecopy:partition@ | fileName=/home/data/one
3. | filecopy:partitionl | fileName=/home/data/two
4. | filecopy:partition2 | fileName=/home/data/three |

RIEFPFIMEHFBHIEER] step B, stepEATHITLETXHRHE:

<bean id="itemReader" scope="step"
class="org.spr...MultiResourceIltemReader">

<property name="resource" value="#{stepExecutionContext[fileName]}/*"/>

A W N R

</bean>
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i
R

s —
AT

. BENT
RepeatTemplate
.1 RepeatContext
.2 RepeatStatus
SRR IR

FELE

S

FTRIE
AEATVAR

8. BEWIT

[ ]
00O 0O 0 0 O 0 0 0 o0
o g b~ ON B BB

8.1 RepeatTemplate

HAIEREERITNE - B RRIE A — N E RN, TIEATIEN—E5. RIIFTNES LAREHE—
MEEHTFENREEAIIESZE, Spring BatchiZfitRepeatOperationsiE[d, X RepeatOperations
BEOSEXRGREIXHE:

1. public interface RepeatOperations {

3. RepeatStatus iterate(RepeatCallback callback) throws RepeatException;

EERBEHcallback2—MEEMED, AFEIBA-LEEENWSEHE:

1. public interface RepeatCallback {

3. RepeatStatus doInIteration(RepeatContext context) throws Exception;

LFERBBFMcallback@R EMITHI, BEIMITRENENRMIZLER, XLEEOMNREER—M
#, mJLARrepeatstatus.continuabledfrepeatstatus.finished ZE&HEREFA—1,

—“/ RepeatStatusfZIAERLAESRIFNIAAE, REEESNLIFEM.

—R&3KiiE, LM repeatoperationsiitéBrepeatstatusHEREIERRELRIERI—EB5,
Efilcallback#FAHELRHIESHIARAE, MRSBEZHTIFEEM, FTLLRME

repeatstatus.finished
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RiEBEMrepeatoperationsi@fAslrepeattemplate, ER]LAIXIFER:

1. RepeatTemplate template = new RepeatTemplate();
3. template.setCompletionPolicy(new FixedChunkSizeCompletionPolicy(2));

5. template.iterate(new RepeatCallback() {

7. public ExitStatus doInIteration(RepeatContext context) {
8. // Do stuff in batch...

©q return ExitStatus.CONTINUABLE;

10. 3

11.

12. 1});

EXMIFHREATIRErepeatstatus. continuableRBiX)LIEBE S TIEEM, Zcallback
el AiRElexitstatus. finishedES4LIAAE, RXILEEEZSMNTIEEM.

8.1.1 RepeatContext

E3iREIMIrepeatcallback HiEMS SR — 1 repeatcontext, ifZcallback={E it £
X, EXNEREFTMEABHE, FHEIGIEIEBERMIFENE, DERGERERE, ETFTXEAR
BEE,

MRE—NMRELNKITFE, RepeatContextiFB—IMRETX, ZRETXRBREATEMBIE, 5
ZiFRERZEIHEE,

BN MIE R MRFBITE - NSEHLREENRREMICEERLEIRRA,

8.1.2 RepeatStatus

RepeatStatus@—/%¢, Spring BatchH FARPAEEIETR, XLE#BERepeatStatusa]AE
BE:

Table 8.1. ExitStatus Properties
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{1 R
CONTINUABLE X)L BRZS TIEEM.
FINISHED RERSHNEERE.

RepeatStatus{Ethr]LAIAFIRepeatStatusPiand () 755 RKMEE S1E(F . ARMEBF — /el HF
SNRRENIMZ IR SIRME . R a)iER, tNRIRSRFINISHED, FBA LR W IRFINISHEDH

8.2 4ETRTEHS

CompletionPolicy®] AR IERepeatTemplateNEBAIIEIAE(S, CompletionPolicyEH#thE—
MRepeatContext [, RepeatTemplateBH(EEA HFIAIREEKEIZE —MRepeatContextFf
BEERRE -1 ERE#ERepeatCallback, MRIERELTTM, EdoInIterationfIEiATE
R ZfE, RepeatTemplate 4 Fu@ENCompletionPolicy REHE CHVADS CIRDSTEAEE
RepeatContextH ) .

Spring BatchfJCompletionPolicyiRfit T —LEEEAYEASLIN, SimpleCompletionPolicy
QA RFITEERIR S (IRt {ERepeatStatus . FINISHEDIRHIRVIRE M )
FAFrIREEZECTMSHINE S AR REREE, flgl, — MAEED, EL R AT ZEER—ITEHIN
REGPHIEHES IT IR,

8.3 REAIE

%R RepeatCallbackWERMIH —1NRE, RepeatCallbacki@iZExceptionHandlerRERTE
XN RE,

1. public interface ExceptionHandler {

3. void handleException(RepeatContext context, Throwable throwable)
4. throws RuntimeException;

5.

6. }

—NELMAOIRITEEEXEFTENHNE, HRARSI, FikSpring Batchigfft
SimpleLimitExceptionHandler#1fH#5E RiERIRethrowOnThresholdExceptionHandler,
RethrowOnThresholdExceptionHandlerBlimit MR FELE, BREHIREREREMRE
FHRRMAVEE, HnXRAFERME, EENRELEKZIE, BRARKESMRGIAHLH,
SimpleLimitExceptionHandler —MNEZEr[iEEFENEuseparentizEttjsbooleank i, B
Nffalse, {XPRHIZHFIAIRepeatContext, RE Atrueht, PRFIRIFERD L TFTXMHTREIELH
(I —NMRAN—E)
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8.4 U5MF

AREENEREFEBENERESERNER, A TXANER, Spring Batchigf
repeatlistenerf&, RepeatTemplatefiFAFEfiRepeatListeners, HIFEE=EIRE
RepeatContext and RepeatStatus, XEMSHEBMENITIERETA,

X interfaceFBiRERBXIF:

1. public interface RepeatListener {

2. void before(RepeatContext context);

3. void after(RepeatContext context, RepeatStatus result);
4. void open(RepeatContext context);

5. void onError(RepeatContext context, Throwable e);

6. void close(RepeatContext context);

7. %

FTAMXARIBZ gz MENR, 281, ZBEFfonErrori@AF B IMRepeatCallbackiff,

BEREENZE, S8 TULERER, #MNRE—1IR, BT,

8.5 FITALIE

RepeatOperationsBISCIIAPRFIRFEMITHIEIE, —LLSCMEEBFHITRITIIEIR, XREZEEM,
A, Spring BatchiEfifTaskExecutorRepeatTemplate, E{fFSpring TaskExecutor %
i&iz{TRepeatCallback, ZXiIAfEASynchronousTaskExecutor, BMERRITHEMIER—
LI (M—NMEEMrepeattemplatetdd )

8.6 FBATVIAN

SENSBE LW ZLE, MEMNESAEEFENER, HENAFRREENALEE—XRESR
Mt ALIE—HEER, RPN RIR, BIBFERERNESHIMAE, B TXMNER, Spring
Batch AOPIR{tT —MZH(BE, $12%RepeatOperationsFizHIiAA,
RepeatOperationsInterceptorf{TH=E A ZMEEMN
RepeatTemplate.CompletionPolicy,

TER—PRANERASpring APRHBZEEIMERREREE RS IBA— B lprocessMessagel
F3iE (WA EAOPEBREZS A ISpringAFIER ) ¢

1. <aop:config>

2. <aop:pointcut id="transactional"
3. expression="execution(* com..*Service.processMessage(..))" />
4. <aop:advisor pointcut-ref="transactional"
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5. advice-ref="retryAdvice" order="-1"/>

6. </aop:config>

8. <bean id="retryAdvice" class="org.spr...RepeatOperationsInterceptor"/>

FEAGIFERT AN repeattemplatefEiZ8, ZNTHE, WFESE, MREENEEHIIA
repeattemplate3Lfl,

MREH AZREVoidEBAEZEH R 2 BIREIEXitStatus. CONTINUABLE ( ELLiX LB B IR
CompletionPolicyREE—NMERMERASEM—NERET ), BMIRE
ExitStatus.CONTINUABLEEZIEZE 5/AMREERNZT, LRI EIREIEXitStatus. FINISHED, Ff
UBIRAERMLSBEFNALES, EBEESMNIEEMERENULL, 5
RepeatTemplate.ExceptionHandlerEFfiH FE,
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EHER

EIER

o EIRER" level="1">9.1 EiXiEIR

e HifETX" level="1">9.1.1 BifLTX

o XEMEIA" level="1">9.1.2 {xE[EA

o TIREHEIL" level="1">9.1.3 TIREMEIR
o JRAEMEIR" level="1">9.1.4 RKEMEiR

EiltEiR" class="reference-1ink">9.1
EEREW ¥

BEE XIMNEILINEETESpring Batch 2.2.02EEBE, WEER spring Retry BJ—E8%

ATIEXANHEERE, BNNKKYE, BEREHPNENER —NRMEVIRIFCAR LEE TR0
ZiRpI. ARL, LWM‘IEAE%U%%O BN, miZ A MLEAR S ERMIARS K IMZE R FEEER
HIBEME, MEMIETFRLLERE  aveadLockLoserexception . FIANEIRXFBIMUIEIE,  spring
Batch BEINIFIFHIRE,

EiRMERONT:

1. public interface RetryOperations {

2F <T> T execute(RetryCallback<T> retryCallback) throws Exception;

3. <T> T execute(RetryCallback<T> retryCallback, RecoveryCallback<T> recoveryCallback)
4. throws Exception;

5, <T> T execute(RetryCallback<T> retryCallback, RetryState retryState)

6. throws Exception, ExhaustedRetryException;

I <T> T execute(RetryCallback<T> retryCallback, RecoveryCallback<T> recoveryCallback,
8. RetryState retryState) throws Exception;

9. }

EAROFR—NMERED, RIFEEA—LI SSEE:

1. public interface RetryCallback<T> {
2. T dowWithRetry(RetryContext context) throws Throwable;
3. 3

PITEAMNREAN T (MERE) , ESEREEMNRERNTRELLL, EEWFREH, B LB
MERERE, EMAERESMAFEL, We]EEEHMER, AFEFIRTSKIEBFEZE 8 EA
([EEIFHETIE)

| = Raad

E_IET.I$ ﬁﬁﬂﬁ:‘-ﬁﬁ RetryOperations 2 Retry Template o ?j[,%ig*i
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1. RetryTemplate template = new RetryTemplate();

3. TimeoutRetryPolicy policy = new TimeoutRetryPolicy();

4. policy.setTimeout(30000L);

6. template.setRetryPolicy(policy);

8. Foo result = template.execute(new RetryCallback<Foo>() {

10. public Foo dowithRetry(RetryContext context) {

11. // Do stuff that might fail, e.g. webservice operation

12. return result;

14.

15. });

XM FREAVN Tweb RS IARFIROEREAF., MRIBAAERARER, BB,

Eil EF FX" class="reference-
1link">9.1.1 | ETX

RetryCallback MEESHE RetryContext . s Iilllﬁ’ﬁ‘féﬁﬁiiﬂ,ﬂﬁﬁt?ﬁ(, BNERERUER—
NEME JE R B FFER B fFEEUE,

Eﬁ_ﬁﬁiqq, !Zl]%—/l\ﬁ'ﬁﬁ?’filitﬂﬁqﬂ, RetryContext /ﬁ\ﬁ—/l\zlio ]Z/l\zli{%ﬁ_{?fﬁﬁﬁiﬂl}ﬁ
AT IERMATHEREEM

WkEMiF" class="reference-1ink">9.1.2
% & (3] 1

H—PMEIRFERIZD  retryoperations BIBESEEHI—NREIRIEIE, 2EDIE, ZEMAZINEERN
EFPARBEERFMGAODEE—E, fl30:

1. Foo foo = template.execute(new RetryCallback<Foo>() {

2. public Foo dowithRetry(RetryContext context) {

S // business logic here

4. 3

5. new RecoveryCallback<Foo>() {

6. Foo recover (RetryContext context) throws Exception {
7. // recover logic here

8 }

9. 1});
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EXMERRELIEZ BRI S ZEEBERTMI, ARFEFPEEINM—LERELEETRE T
IEELSES

TIRSHEIR" class="reference-
1link">9.1.3 TIASHEIL

E—NEROEAF, BEIMRAR—Pwhilef@f, retryTemplate BJUARNETEIL, BERIMINEKL

M4,  Retrycontext BE—ERSRMERSEINHPLL, BXMRSEER LRBVERE IR
WHTEME, FABRINMZATRENER, TREMERSERZEANXFIRESESE

M Retrypolicy HI(  RetryTemplate BIUARIATALIR), HE—NTRSHEIR, AITEIHERER 42
EFERMKM

IASMEEIR" class="reference-
llnk”>9 1.4 ’lk/u\rgzgiit

BE-LEFEERNBERNE, SKAMIESESHRLTY, IATERT—MNEREMIZERA, BNEESE
SRR(ER), BcERNERTRIEEENH, LEREM wivernate , XNERMIF, FATEFHML
XANRE, BAMZ AR, XENIE, SYHRTUEIR, FATICAEA— M,

EXEFERATEREEXLERNBLE, BER re-throw MEIRVIALLE

F RetryOperations.execute() Elfﬂ/ﬁﬁiﬁ%ﬁ’ﬂ:'ﬁ(iﬁ’f&o AT BREECHNDIE| NTFEREE
BATHRHFIEE (ZL)MEHEEMER, AL spring ateh BT —NFER

W% RetryContextCache EIL‘,{,I)\ RetryTemplate o V\]ﬁﬁﬂﬁ RetryContextCache Eﬁlﬂﬂ@@;fm,fﬁﬁﬁ—
MNEEE vap , BSPTHBNSIAZESEHMETHSEELINEFEEN
RetryContextCache (A, EEEIMEPXFIEIITE),

Retryoperations HIFREZ —FRE—MUTHESHEIRIBRIZME(BEREEE—INHNE
2), ITHEEEAE, spring Batch IRHEIHZRAY Rretrystate ,  Retryoperations ZEEIFTRINITIE
ERE

INAEIRIRERZRBET NGB Z MAAMER, PIBIHXAMRE, AFPFILARM  retrystate YWER
IRE]—MNE—HEIR I, SRRTFAME  Rretrycontextcache BI— K,

25

LIlobjectequalsFiEflhashCode FEEIEEID, XBERTREBIEINRS, HFHEINZEE
BA— M S FERRIFRIANNE, EIMS HER message 1d  B] LAERIVBER T,

U BB ERE RN S RREMET, TIRRIBARetryCallback (REIIETEE
mi)o ?j-%r%’{kw\ﬂ"]'r%;ﬂ—f:, JX/I\JEIE'ZEE RecoveryCallback E{ﬁﬂg,mﬂuﬁﬁﬂ
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EREAR

ﬁ RetryOperations E"Hﬂ?i’ﬁ/fﬁz{#\o

EIRSETIF EREE—MEEN  recrypolicy , FTIABEHIEE 2 X O MMREIFIBRZTLNEA
M(RTX).
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B R

o HiAERME" level="1">9.2 FHiARKIE

B EE" class="reference-1ink">9.2

SRS

= RetryTemplate EBm, WIT excuter FHIEREBIXLERLMZH RetryPolicy /;QIEE’J XE—
A Retrycontext L[ .iXA RetryTemplate Bi(E{ERAHBIRIRIEEIE— Rretrycontext FHHIEE
JEAE]  Retrycallback EE—REHP, EIEAKMKE retrytemplate WATIH Retrypolicy REEH
FEHRAS(FETE  retrycontext ), ABFEHRIREEESFLHEMARTE, MNRAEFHEMRE,
(FIUARIRPREREERT ) , BERBRELIBXMRS, BEMNREREMNERFEERSIEHASEZH
EiR, ESEEZMIRERIEERRIM—LESRE, EXMBAT, ESFIURERE,

o

N

KWRERW, TEEXEE, NRAWUSEBHERMEERNRE, INEENEILE, MUTE
EUMERELE, UERXRIMLEFHREFERERNEE, ERANUISZZEEIITESERERKY,
BEREREBEL. MRFEFBRMECSRWEERLERBEIRIER, RZRERIE,

Spring Batch h{,\—n%'{k/u RetryPolicy lt:kﬁ% %FHE’\EL?EA”,,WUIID SimpleRetryPolicy ,fﬂf:EJ:ﬁ
E{JZRWU':P{E}EEE{J TimeoutRetryPolicy o

SimpleRetryPolicy ARFEil— &%ﬁ BEE %5']%% bmﬁ N “fratal” E"Jv%%ﬁ”ﬁ,;ﬁﬁ_“ZE
W HEXININREST retryable BIFIFR, MEERIRRBIFHMEFIERXTH:

1. SimpleRetryPolicy policy = new SimpleRetryPolicy();

2. // Set the max retry attempts

3. policy.setMaxAttempts(5);

4. // Retry on all exceptions (this is the default)

5. policy.setRetryableExceptions(new Class[] {Exception.class});
6. // ... but never retry IllegalStateException

7. policy.setFatalExceptions(new Class[] {IllegalStateException.class});

9. // Use the policy...
10. RetryTemplate template = new RetryTemplate();
11. template.setRetryPolicy(policy);

12. template.execute(new RetryCallback<Foo>() {

13. public Foo dowWithRetry(RetryContext context) {
14. // business logic here

15. 3

16. });
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Eﬁ—ﬁ\ﬁﬁiﬁﬂ’ﬂiﬂ!ﬂu ExceptionClassifierRetryPolicy o Eﬁi?ﬁﬁp@ﬂﬁ*ﬁﬂgéiﬁf?%ﬁ?—éﬂ
EERFHLBES, BN exceptionclassifier IHHRHER, HER EHNBREBETHAREERR
—M&HRetryPolicy, #4MF, —MNREREGELERGFINERNRIBEINE S XK.

RAFPREENESHNEFERNARESLEMECERRE, Fli0, MRE—NEBHIFMAIRRT

£, BIAXETTUEXLZRTUER

S
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o FMERME" level="1">9.3 FMIRHEZ

*MEERER" class="reference-1ink">9.3
*M= RBS

EERNENMZEM— T2 R EEEETFEBRIR— X Z2aiEF—2, AhBELANEE o5 i
e REEE T FEFRM XL o), N  Rretrycallbacke M, RetryTemplate B8] AEF{EHITELR

F  BackoffPolicy {EEZHAIMIE

1. public interface BackoffPolicy {

3. BackOffContext start(RetryContext context);
4.

5. void backOff(BackOffContext backOffContext)
6. throws BackOffInterruptedException;

7.

8. }

backoffPolicy 8] LARZLYRAJLAMEMNEIRAISNSEIL  backoff ,  spring batch IXNIEREIEM
BIERT  object.wait() ., BEBEATEFFHEUEHRAN LA, BEANMEIXBES BILY, X
=M EZ28), FTIXNBERY  spring batch BT  ExponentialBackoffPolicy
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o HROFEE" level="1">9.4 U5ITES

WIFSe" class="reference-1ink">9.4 4
T3

B ESHRANEBEIMMMEIRA TEX EIRFI —ERENEL
3‘3 TiX 3[/\ =] E’] Spring Batch ;E{,\T RetryListene ?% a, RetryTemplate fﬁ'\LcHﬁﬁﬁ %/I
i RetryListene , FFBEMATELEEAFEMA Retrycontext FI Throwable , 7EIE{CHBE]RTF,

XM EOBRRGXF:

1. public interface RetryListener {

8- void open(RetryContext context, RetryCallback<T> callback);

4,

5. void onError(RetryContext context, RetryCallback<T> callback, Throwable e);
6.

7. void close(RetryContext context, RetryCallback<T> callback, Throwable e);
8. }

open #1 close [E[AEEBMNNEIRFIGIABEBDEMSIAF onerror EARAFME
5 RetryCallback 'LEJFE, ClOSEHifﬂ Hf'ga‘hu&l /N Throwable 9”%82_‘_&@_4\% = E =E

—/|\E RetryCallback iﬂﬂ I|:|:|'c>

AEHESR—NETEE, ENRE—1MNIR, FIAENRIRFL, EXMERLT, openfiEs
#WIAFESEIIT, onError 1 closef &M EIFHIT,
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o BEANEIR" level="1">9.5 FREANER

— ~ L 18 .
BERHVEIRX" class="reference-1ink">9.5
=+ ==

AHATNEIR

B - S ZENEEMEBRABEENE, REEMNPIFIMBIZZEAA, ATXNBER  spring
Batch E{,ﬂET_/I\AOpTéﬁ%%ﬁHEEiqﬁ_/l\ﬁlflﬁﬁﬁ RetryOperations

° RetryOperationsInterceptor {{E}E RetryPolicy E{,iEE’J RepeatTemplate ?ﬂf??éﬁﬁ,ﬁ*ﬂiﬁtg&
'

TER -1 REIERSpring AOPTHBEZEERINERANERNEE —MREIBAN—1NGER
remoteCall (AOPYRIECE:EIEE, ES M WSpringAF1Em):

1. <aop:config>

2. <aop:pointcut id="transactional"

3. expression="execution(* com..*Service.remoteCall(..))" />
4. <aop:advisor pointcut-ref="transactional"

5. advice-ref="retryAdvice" order="-1"/>

6. </aop:config>

8. <bean id="retryAdvice"

9. class="org.springframework.batch.retry.interceptor.RetryOperationsInterceptor"/>

EJ:EE{JZI?WJEPETEQ%EW{Q}EHT_/I\E‘kl}\ﬂg RetryTemplate ° EQ@%W&%UH{EU}T, {ER%%EEE‘;

BHEAN—  RetryTemplate 3K,
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o BTMIR" level="1">10 BT

BMig" class="reference-1link">10 E
TTAg,

SENARERF—#, FAtEESH—BREZRERTUNIZARIETERZN, SpringtzbXXtd

WEIFREVHEIR T WFERABTMIRAEMRNIL, FAXEMAIBER, A, BE - TN <EH
REESEREEN, IRFEMER,  spring-vatch-test FHEBEMR, FHEIMNTERR KRV
HEEES.
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o BIE—ANBEITMIX" level="1">10.1 SIE—ETMH

BIEE—NEITME" class="reference-
1link">10.1 BIE—/NEITix

3\3Tit%ﬁf}”ﬂiﬁﬁﬂ_/l\ﬂtﬁﬂﬂ"]&%, XAMEZR A IINENX MESRY ApplicationContext
a7

, BN ERR

e @RunWith(SpringJunit4cClassRunner.class): RIXMNEEE[EA spring MK TE

e @ContextConfiguration(locations = {..}):RBEAMWFLXMINHE S  ApplicationContext

il @Runwith(SpringJunit4ClassRunner.class)

2. @ContextConfiguration(locations = { "/simple-job-launcher-context.xml",
3. "/jobs/skipSampleJob.xml" })

4. public class SkipSampleFunctionalTests { ... }

ACA4{E FH Pk (BookStack.CN) #5E

-183 -


https://github.com/RunWith
https://github.com/ContextConfiguration
https://github.com/RunWith
https://github.com/ContextConfiguration

RN R LA SRE S

RAXT R B AL IR AR5

o ENWEAIHAIBESMA" level="1">10.2 HA¥SEYHEAIEIES M

P SRR BT 2 I
class="reference-1ink">10.2 sXimBY3t

REIRAESS ML

T RBTINAHE X 9 N8 B B R STRBMIB T — ML IRES ., ERTF—DNEIRE —NIR
M, MITES, AERIERENSE

ETERMZXMIFF, IMOSEES ABIEEZIRBEABESEA - M EEXXER, XN GEE
FREBVEESMHEUE, EFE custover RAFFEEBEAL0FHIICK, MAARENES
fﬁﬁﬁ launchJob() Tj_lf, JZ/I\ JaunchJob() H,ﬁ%ﬁﬂ JobLauncherTestUtils ;"eh{,\ﬁ’ﬂo :Q?Ef,\IE-

%
launchJob(JobParameters) fBl%ﬂ‘Hle*"‘FEEE’\J’?%& launchJob()7i&iRE]JobExecution¥t &R BEN
FESBITERIFENER, TXNELAR, ZXMMAIESES LR SR COMPLETED” .

@RunwWith(SpringJunit4ClassRunner.class)
@ContextConfiguration(locations = { "/simple-job-launcher-context.xml",
"/jobs/skipSampleJob.xml" })

public class SkipSampleFunctionalTests {

@Autowired

private JobLauncherTestUtils jobLauncherTestUtils;

private SimpleJdbcTemplate simpleJdbcTemplate;

@Autowired
public void setDataSource(DataSource dataSource) {

this.simpleJdbcTemplate = new SimpleJdbcTemplate(dataSource);

@Test
public void testJob() throws Exception {
simpleJdbcTemplate.update("delete from CUSTOMER");
for (int i = 1; i <= 10; i++) {
simpleJdbcTemplate.update("insert into CUSTOMER values (?, 0, ?, 100000)",

i, "customer" + 1i);

JobExecution jobExecution = jobLauncherTestUtils.launchJob().getStatus();
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26.

27. Assert.assertEquals("COMPLETED", jobExecution.getExitStatus());
28. 3}

29. }
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o MIXFNLTE" level="1">10.3 MXZINER

Mt /NEHEB" class="reference-
1link">10.3 X NEIE

WFEZAHAIRES, MIXAOTERNKRENK A EP T e BETEIEN, XEERT, EMFRM0)
BEHWAERMNZAAMKE N EBEINMNER, AbstractiobTests KB EZ—NJgiklaunchStepEE
—ANCREMMGITHREN SR, INFERATFEEHWHEMNEEDXN SRR FNEI&E B
q_LlE,\—n

1. JobExecution jobExecution = jobLauncherTestUtils.launchStep("loadFileStep");
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M3 Step-ScopedZH {4

e MifStep-ScopedEE" level="1">10.4 MlifStep-ScopedB#

MifStep-ScopedAE" class="reference-
1link">10.4 MifStep-ScopedtH

NEAFECTHNEEEREFNSRERTBHBEME IA LTINS RIERESHIT. X
L ZNZNN G RIRBEIRIEFEE —NMERE L T XABGMENE—NTRENIT. BEAHANAE
B FREspring batch™®: StepScopeTestExecutionListener #
StepScopeTestUtils

XM BTRAFWEERRAP, ENITERIZ—NSREASNNRGENITLETX, Fla0:

1. @ContextConfiguration

2. @TestExecutionListeners( { DependencyInjectionTestExecutionListener.class,
3. StepScopeTestExecutionListener.class })

4. @Runwith(SpringJuUnit4ClassRunner.class)

5. public class StepScopeTestExecutionListenerIntegrationTests {

6.

7. // This component is defined step-scoped, so it cannot be injected unless

8. // a step is active...

9. @Autowired

10. private ItemReader<String> reader;

11.

12. public StepExecution getStepExection() {

13. StepExecution execution = MetaDataInstanceFactory.createStepExecution();
14. execution.getExecutionContext().putString("input.data", "foo,bar,spam");
15. return execution;

16. 3

17.

18. @Test

19. public void testReader() {

20. // The reader is initialized and bound to the input data

21. assertNotNull(reader.read());

22. 3

23.

24. }

EM N TestExecutionListeners, —/NRBEE@BRISpringMIiKEZRFILIRES E N £ T XAV
iEA, iEAreaderfIEfttfSpring batch StepScopeTestExecutionListener.BU—%
stepExecutionfTEMIXABIRIH—NIT Hixhan A, HFEEREMEMIAGEN LT, EET
NE— NN PRRAUNREBTEENN, BT AENZBRNEI T 5E (EXNXNERE -
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StepExecution) ., WMIR—NI[ HiEA#HRE, B — 1B iAFIStepExecutionti tlE

ENERHAERFERN, NRMEBEMR G EPRITIESMstep scope, ATERE, BREEREA
MRS EfREEERAStepScopeTestUtils, g0, HitERIRAF~mAIEEEreader LM :

1. int count = StepScopeTestUtils.doInStepScope(stepExecution,

2 new Callable<Integer>() {

3. public Integer call() throws Exception {
4,

5. int count = 0;

6.

7. while (reader.read() != null) {
8. count++;

9. }

10. return count;

11. 3

12. });
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o IEMIHHE" level="1">10.5 IilFHHH&

ISiFiEHSE" class="reference-
1ink">10.5 L&iiF%6 S HE

H—MGIEEZSEABBEENRE, RBESEZEORBEZRIIEREEDNE—#, A, Rt
BESBEA—AMXE, BiFHEER#FES, Spring Batch Bt T —/NFEAssertFilefEisit X4
MRIELSE S, assertFileEqualsFHiET TANXENR (HEBE2ANRENR ) FkFS, —17
—1T8, mAXEGBHEEN LT, ALL, EFTEEEIET —N X, BMEAEEFNE 2 ERER

=S

private static final String EXPECTED_FILE = "src/main/resources/data/input.txt";
private static final String OUTPUT_FILE = "target/test-outputs/output.txt";

AssertFile.assertFileEquals(new FileSystemResource(EXPECTED_FILE),

a b w N

new FileSystemResource(OUTPUT_FILE));
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BT R —ANE N6, B RHSpring BatchRS & 7o 62 A 48 4 2 AN eI AU N 5,
— MBIFHIBIF2StepExecutionListener, M FEIR:

public class NoWorkFoundStepExecutionListener extends StepExecutionListenerSupport {

public ExitStatus afterStep(StepExecution stepExecution) {
if (stepExecution.getReadCount() == 0) {
throw new NowWorkFoundException("Step has not processed any items");

}

return stepExecution.getExitStatus();

FEMSIFRIERIEMRN, FRERNZstepExecutionfread countAEH, BELERTE
TEZEM, BAXMIFEEEE, HilERTMLENMEEMEE TR 28200 LR, STEO
JiESpring Batch FWHR, EEZ| EEAIIITESHI R TN :

il

10.

11.

12.

S

14.

1S

16.

17.

private NowWorkFoundStepExecutionListener tested = new NoWorkFoundStepExecutionListener();

. @Test

public void testAfterStep() {
StepExecution stepExecution = new StepExecution("NoProcessingStep",
new JobExecution(new JobInstance(1lL, new JobParameters()

"NoProcessingJob")));

stepExecution.setReadCount(0);

try {
tested.afterStep(stepExecution);
fail();

} catch (NowWorkFoundException e) {

assertEquals("Step has not processed any items", e.getMessage());
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EESEPUE

EJSpring BatchigiEALBERIFIEENRIEM, StepExecutionFEE—JobExecution,
JobExecutionEE—“ N JobInstanceflJobParameters T RIEZ— M BEMHIStepExecution,
BRXBRFITEMIFRE, AT AKMNBETMXCIRFENSR, A THRAXANE-E, Spring
BatchiINRERS | A— DI KeIZBEITHR : MetaDataInstanceFactory, IEXANAET, B
BB TMK T AE &S :

10.

11.

12.

1S

14.

1S

private NoWorkFoundStepExecutionListener tested = new NoWorkFoundStepExecutionListener();

. @Test

public void testAfterStep() {

StepExecution stepExecution = MetaDataInstanceFactory.createStepExecution();

stepExecution.setReadCount(0);

try {
tested.afterStep(stepExecution);
fail();

} catch (NoWorkFoundException e) {

assertEquals("Step has not processed any items", e.getMessage());

FEAERTEIE—NMEERStepExecution, BXEEMMAZEFRTBENI . TEMNGE
BRI ATEJavadoctk
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o 11.EMAHAIEIRRY

11 . Bt AL IEFREY

— LR RMIBRE S PIAERspring batchIMARIAMTELRIER. GldNItemReaderfItemwriter KM R EB SR ZHA=,
AT, WFRSEERT, UNREBENNL, NAEFARARNEBZAPIAOS R Tasklet, ItemReader ItemwriterFl&H
EHMNERESEED. RE R AIBESEEBERSpring BatchItemReader IRREIL, (BB E1E AT, BE XEIBGIENSE,
FEAERANRSEIM— N temwritersiItemProcessor.

EIXE, HNREBT —MNEAEXBE W EBEN—LEHF . X FHESHFERIETESED, MiZFENE, MREE, —1
ItemReadersyItemwriterthB] ASEIR— ISR SEHE,
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o 11.1 HEMAMEFILMN

11.1 HEINMAIEFILK

—NERNAIIRFEE N TERPHEAREIEEIR, chunk-oriented ZIR (M EIE T beanfyix4

SEB)ATHEFPIM -G8 ItemReadListener B, BREITIZAREIR, f1—4
ItemWritelListener, AREIMEHEEIR . TEAVKIE ) ERIZAE— NS 2R Ma 0T L I H EAT1E

1. >public class ItemFailureLoggerListener extends ItemListenerSupport {
3. private static Log logger = LogFactory.getLog("item.error");
5. public void onReadError(Exception ex) {

6. logger.error("Encountered error on read", e);

9. public void onWriteError(Exception ex, Object item) {

10. logger.error("Encountered error on write", ex);
11. }

12

13. }

TESSILLE BT 2R FUER IR :

1. <step id="simpleStep'">

2.

3. <listeners>

4. <listener>

5. &lt;bean class="org.example...ItemFailureLoggerListener"/>
6. </listener>

7. </listeners>

8. </step>

D, MRIRAVEEITIEER —NonError () 73iEH, ERE—NESHEER. ARAE—onError()
HEPFEERASSUNTR(LLINEERE) , INEBEBRN— P ERAESHE(BXRFRER, S

HSpringizhE&EIER), F4EFEEERBRMHREQUIRES_NEW(E,
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W& RAFTFLIEES

o 11.2 WHFERFIEFILES

11.2 WBERFITEILEES

Spring Batchi@idJobLauncheriZ[ORH— N stop () 7%, BRXLIF ERAHIP ARBN, A
EEFR. BNEEHEMEGEXMEIEES P SZBERIT.

REBENMIEZME —RuntimeException (A2 ILBEIEIXIBLT ) . FIg0, FILAERE—IMEEX
FELR, LT R
public class PoisonPillItemWriter implements ItemWriter {

1. public void write(T item) throws Exception {

2. if (isPoisonPill(item)) {

3. throw new PoisonPillException("Posion pill detected: " + item);
4 Y

5.}

6.

7.}

ItemReader FRHIE—NEEMITH A —ME RN G ERE R MR ENU1L:
public class EarlyCompletionItemReader implements ItemReader {

1. private ItemReader<T> delegate;
3. public void setDelegate(ItemReader<T> delegate) { ... }

5. public T read() throws Exception {

6. T item = delegate.read();

7. if (iseEndItem(item)) {

8. return null; // end the step here
9. }

10. return item;

1. }

12.

13. }

AIE RG] FSEPR EREFiX A — P F X, HitemfIBZnulll, B —EAIARISCIR
CompletionPolicyMIRIGSRCIHALIE, EE T ERRIRTTAIETSimpleStepFactoryBeansk
MFNEAStep:
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1. <step id="simpleStep">

2. <tasklet>

3. <chunk reader="reader" writer="writer" commit-interval="10"
4. chunk-completion-policy="completionPolicy"/>

5. </tasklet>

6. </step>

8. <bean id="completionPolicy" class="org.example...SpecialCompletionPolicy"/>

B—AEREERENIEi temfIRHER EstepiR B —MrEStepExecution. SEIIXMNER A
=, BIEEEAYFIMStepExecution, XA LIEI S — /N StepListener FiEfMstep:

1. public class CustomItemWriter extends ItemListenerSupport implements StepListener {
2.

8. private StepExecution stepExecution;

4,

5. public void beforeStep(StepExecution stepExecution) {
6. this.stepExecution = stepExecution;

7 }

8.

9. public void afterRead(Object item) {

10. if (isPoisonPill(item)) {

11. stepExecution.setTerminateOnly(true);

12. 3

13. 3

14.

15. }

EiXEflagif BEEIAMIIT AR stepilE—/NJobInterruptedException. X =] LA@IT
StepInterruptionPolicyizfl, (BE—FEFERME —Nexception, FILAXNjobBR—1MNEE
BULER .
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WRIlI—FooteriCs&

e 11.3 HMI—NFooteridF
o 11.3.1 E—/ & &Footer

11.3 Rp0l—/“Footeridix

ZESNAXER, HREAIBEELZ 5, — /N footer” 1ERMIMTINEISERIERE . X thr] LAE
{EHAMASpring BatchigtiFlatFileFooterCallbackiE[, FlatFileItemWriterfy
FlatFileFooterCallback(fl15ZzxtR#fIFlatFileHeaderCallback ) @rIERIE M .

1. <bean id="itemWriter" class="org.spr...FlatFileItemwriter">

2. <property name="resource" ref="outputResource" />

8 <property name="lineAggregator" ref="lineAggregator"/>
4. <property name="headerCallback" ref="headerCallback" />
5. <property name="footerCallback" ref="footerCallback" />

6. </bean>

footerMiAEOFEEHE, eRE—HEHEA.

1. public interface FlatFileFooterCallback {

3. void writeFooter(Writer writer) throws IOException;

11.3.1 E—/\E&8Footer

— M EEERNFIKRELEIfootericsk, HHIRERRITHEEAREXERMIMEIXHRE . X
footer1’Fj‘JSdfFE’J,E'\ZE"HzE{,\T—/Mﬂu*ﬂo

Ban, NR— MBI ZEFlat XHE R FIEK, FiERR S totalAmount FEEKREE footer, A
BRI LAfEAfollowingItemWriterstiy :

1. public class TradeItemWriter implements ItemWriter<Trade>,

2. FlatFileFooterCallback {
4. private ItemWriter<Trade> delegate;
6. private BigDecimal totalAmount = BigDecimal.ZERO;

3. public void write(List<? extends Trade> items) {
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9. BigbDecimal chunkTotal = BigDecimal.ZERO;
10. for (Trade trade : items) {

11. chunkTotal = chunkTotal.add(trade.getAmount());
12. 3

13

14. delegate.write(items);

15.

16. // After successfully writing all items
17. totalAmount = totalAmount.add(chunkTotal);
18. }

19.

20. public void writeFooter(Writer writer) throws IOException {
21. writer.write("Total Amount Processed: " + totalAmount);
22. }

238

24. public void setDelegate(ItemWriter delegate) {...}
25.

26. }

TradeItemWriterfZfiffUtotalAmount{EEEBERSGAnount EHMIEK, ERGHETME, &
ERiEAwriteFooter, BFEEHMARXGER FE, EHEERA—MERT

2, chunkTotalAmount, 775X 5 283 chunk . XH#ME N THRENELEPIE H S

i%, totalAmountFRIFAL . AEAESHAEERMN, AMUIEREE, H(MEEHtotalAmount.

A TwriteFooter#ZidFA, TradeItemwWriter (EAKIM TFlatFileFooterCallbackiE[) Wi
BAfooterCallback AEH R FAZIFlatFileItemWriter AR

1. <bean id="tradeItemWriter" class="..TradeItemwWriter'">
2. <property name="delegate" ref="flatFileItemwriter" />

3. </bean>

5. <bean id="flatFileItemWriter" class="org.spr...FlatFileItemwriter">

6. <property name="resource" ref="outputResource" />
7. <property name="lineAggregator" ref="lineAggregator"/>
8. <property name="footerCallback" ref="tradeItemwriter" />

9. </bean>

MRstepRAIEH AWK, TradeItemWriter ARIEEEIT. IREAAMLRB RS (BEAERFMET
totalAmount), {BtotalAmount AEIFAMEIBIBER, ALL, ERGERER . A TEXNETTER
F4, ItemStreamiEzOMiZEMopenFlupdate ik,

1. public void open(ExecutionContext executionContext) {

2. if (executionContext.containsKey("total.amount") {

3. totalAmount = (BigDecimal) executionContext.get("total.amount");
4 }

5. }
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7. public void update(ExecutionContext executionContext) {

8. executionContext.put("total.amount", totalAmount);

ExecutionContextiFALBIEIRBEZ I, update 5 FiEtotalAmount RFHIE . openHi&iR
#EExecutionContext FiZRIIEIBEIA =R E totalAmount . fEStep HREFIITZAI, 21F
TradeItemWriter EIEEN
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# T ItemReadersf{]driving query

e 11.4 EFItemReadershydriving query

11.4 EFItemReadershydriving query

fEreaders FlwritersETWHRNKIEE S TUHIT 7 i1E, RSEIEEN &, LbwlpB2, IRIFRBFE
FERNELNREFREMERS, ARNBIRE, PTRES DI . b, FTHFREE RBIEEFTRES
FUH N ER R . B, FSTMEEEWMER—'Driving Query’ MIAIZALIE . XMHHER
BitiEfkeys, MAREMNR, ALFZRENER, AT REIFTR:

Select ID from FOO
where id > 1 and id < 7

D NAME |BAR
1 foo bar
2 foo2 bar2
3 foo3 bar3
2 || 4 food | bard
3 food bard
6 foob bart
7 foor bar7
8 foo8 bar8

WIRER I, X MY FE R — 8 “Fo0” RPFERAETIEHIVAIF . AM, RRER TEANT, RiEETID
BISQLIEA] . Et, IR[E—/NEEE, MARIREFOONR XN FER UL AREEN ' details’, i XE—
NEEMFoONTER :
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.
k] 1 E
B 2 =
2 g 2
2 & ni:_"' & *| Database
'1; E E E
~L o S E:
'\u" ﬁ
1"; F
5 _ Query for details using
p T --==""" key as parameter
k Existing [, ---- HAREAE
Keys ohtained at step initialization DAO

ItemProcessorNizAiE#RAIkeyhdriving queryB2|—NTEH ' Foo' W&, I BRIDao"] LA
BT EINE T keyRIIT &R
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Z1TICX

e 11.5 ZITICR
11.5 ZITiEFE

RARBEEWflatXXfF, BMCRBHR—1T, ER—AIXAAIESSMHBEASITICR, IREERL.
A FHERXHHE T X — R

1. HEA;0013100345;2007-02-15

2. NCU;Smith;Peter;;T;20014539;F

3. BAD;;Oak Street 31/A;;Small Town;00235;IL;US
4. FOT;2;2;267.34

ZIBJIIFTBITI HEA' FIaFIM ' FOT' ARBIA AR —MER . B —LFEED, WIIE it b IE X
=

AE—RiZE—FKIExK, MEItemReader M AENZ TR B —ITIERIEA— N 2A . XHFEM T A
TEEMEHBRIItemWriter.

1. B {TUREREINCA R,

HRRITIERBHS 1T, BATFIERHEB 217, FibllItemReader B ILE R /IVDRIIE — N FTERIC
®.ATHRX—5, —PMEENXItemReader, MiZEW —FlatFileItemReader BB %588

1. <bean id="itemReader" class="org.spr...MultilLineTradeItemReader">

2. <property name="delegate">

3. <bean class="org.springframework.batch.item.file.FlatFileItemReader">
4. <property name="resource" value="data/iosample/input/multilLine.txt" />
5. <property name="lineMapper">

6. <bean class="org.spr...DefaultLineMapper">

7. <property name="lineTokenizer" ref="orderFileTokenizer"/>
8. <property name="fieldSetMapper">

9. <bean class="org.spr...PassThroughFieldSetMapper" />
10. </property>

11. </bean>

12. </property>

13. </bean>

14. </property>

15. </bean>

WREBTCHE T, IFIREEMNEE KEREA , eTLUE
PatternMatchingCompositeLineTokenizerZ&Z}{tFFlatFileItemReader. RET
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“Multiple Record Types within a Single File”HFHESHIMT . XMNEitreader, 245

FieldSetf&i#Z|PassThroughFieldSetMapperBiRE|E—17F|ItemReader B33 H,

1. <bean id="orderFileTokenizer" class="org.spr...PatternMatchingCompositeLineTokenizer">

2. <property name="tokenizers'">

3. <map>

4. <entry key="HEA*" value-ref="headerRecordTokenizer"

5. <entry key="FOT*" value-ref="footerRecordTokenizer"

6. <entry key="NCU*" value-ref="customerLineTokenizer"

7. <entry key="BAD*" value-ref="billingAddressLineTokenizer" />
8. </map>

9. </property>

10. </bean>

XNEREBZMNIEEBIRBILERIVICR, FILNERIUARTAAdelegatefread () FFiEEEILE
WFEEAIE —1T, Zwrapper Miz4fEREAitem, —BiEZfooters®R, itemi%{E &S

ItemProcessorflItemWriteriR[g].
private FlatFileItemReader

AR {E A Pk (BookStack.CN) #i&

delegate;
1. public Trade read() throws Exception {
2. Trade t = null;
3.
4. for (FieldSet line = null; (line = this.delegate.read())
5. String prefix = line.readString(0);
6. if (prefix.equals("HEA")) {
7. t = new Trade(); // Record must start with header
8. }
9. else if (prefix.equals("NCU")) {
10. Assert.notNull(t, "No header was found.");
11. t.setLast(line.readString(1));
12. t.setFirst(line.readString(2));
13.
14. 3
15. else if (prefix.equals("BAD")) {
16. Assert.notNull(t, "No header was found.");
17. t.setCity(line.readString(4));
18. t.setState(line.readString(6));
19.
20. 3
21. else if (prefix.equals("FOT")) {
22. return t; // Record must end with footer
23. 3
24. 3
25. Assert.isNull(t, "No 'END' was found.");




ZTiER

26. return null;

27. }
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o 11.6 WMITRG®S

11.6 HITRSHGS

WS HAIBIF I ] BERE — M aban < A A RERRIHL AL IZ(F Al X — NIRRT A FHRE, EEILHY

TREBITHRBIESERL IS, multi-step FUFEDEIRMS MEL.

HLtiEER spring batchiZ2ff— M taskletSKIMIFARARS:

1. <bean class="org.springframework.batch.core.step.tasklet.SystemCommandTasklet">

2. <property name="command" value="echo hello" />
3. <!-- 5 second timeout for the command to complete -->
4. <property name="timeout" value="5000" />

5. </bean>
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2B TRE N\ B StepAb ST AL

o 11.7 HRBEHIMARStepIETEM

11.7 HEEHAHARStepIBTEAY

FEIFSAIBgRR, RMBIEESE X EFFEENNIT. StepRARIN B HEI TIEIZA01T
items.FiBRItemReaderSLIIR L T HFEENAEIARISpring BatchFix . NRGEHIL, FIEES
SH—LREL, BMERAZIRIN (NR—IXEHEEREIRN, FF), AL, THIBAS N 1%16 & A
EZ L TRRESR L IMANALIE . 24T, MR LILERAIA R RAZOISMNEEZXMERL T, ARIER R
KETHEEZ Vitens SERIERESHAMNERER, ERIFHVBRAE . IZ2—NERRAL,
— N ErER R LT AR
public class NoWorkFoundStepExecutionListener extends
StepExecutionListenerSupport {

1. public ExitStatus afterStep(StepExecution stepExecution) {
2. if (stepExecution.getReadCount() == 0) {

3. return ExitStatus.FAILED;

4. }

5 return null;

6. }

7.

8.

9. }

BA_EFriAStepExecutionListenerf&@&EreadCount/E, StepExecution 7£’afterStep’FER
MEitems BEMIZEE, tNRXHAYIE, —MEHFSREIFAILED, REFIX/NStepk i . BN, R[]
null, IREEMstepks
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K ¥IE(E 545 Future Steps

e 11.8 RBHUEEELLFuture Steps

11.8 BHUREELLAFuture Steps

B— NS BERAZSIN AR, XBEREA . X LA@E T FHExecutionContext LI . EBER
B2, B ExecutionContexts: — step/EM, —/MEjobal. StepfilExecutionContext
S nEEAFI—Mstep— 1K, A jobZkHIExecutionContextBFE N job. Z—AHE, BIREH
Step#HlExecutionContext, iZStepiRX— N chunk, AMmJobZFExecutionContext B R
2FERE—1 Step.

EMRBENERE, stepfIRITHEFFBHIBIBEVIIMEEstepfalExecutionContext BFIHIT.
Hstep@on-goingiRESHT, BHHRIEIEFEREMLN . NRBUEFMEET]obSR A8y
ExecutionContext™, BBAECHEARIFAMIKEL, EStepiTHABI MR SStepk i, MBS EL.

1. public class SavingItemWriter implements ItemWriter<Object> {

2. private StepExecution stepExecution;

3.

4. public void write(List<? extends Object> items) throws Exception {
Bq /7.

6.

7. ExecutionContext stepContext = this.stepExecution.getExecutionContext();
8. stepContext.put("someKey", someObject);

9 }

10.

11. @BeforeStep

12. public void saveStepExecution(StepExecution stepExecution) {

13. this.stepExecution = stepExecution;

14. 3

15. }

EEETE Ffuture Steps, stepFrZ/EJob%iIExecutionContextid

E'promoted’, Spring BatchAltiR{#t TExecutionContextPromotionListener . iZElTEs
MM EMEIEE XA keysElExecutionContext, EWMIRIEF . vlikith, th o] S B AVIR HXHBR
= (“COMPLETED” REiARY),

SBEET—#, EXEstepdiEM

1. <job id="job1">

2. <step id="step1">

S <tasklet>

4. <chunk reader="reader" writer="savingWriter" commit-interval="10"/>
5. </tasklet>
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6. <listeners>

7. <listener ref="promotionListener'"/>
8. </listeners>

9. </step>

10.

11. <step id="step2">

12.

13, </step>

14. </job>

SIS

16. <beans:bean id="promotionListener" class="org.spr....ExecutionContextPromotionListener">
iL7/ <beans:property name="keys" value="someKey"/>

18. </beans:bean>

BE, REMEDTIMNjob ExeuctionContextEHHIXS:

1. public class RetrievingItemwWriter implements ItemwWriter<Object> {
2. private Object someObject;

3.

4. public void write(List<? extends Object> items) throws Exception {
By /7.

6 }

7.

8. @BeforeStep

9. public void retrievelInterstepData(StepExecution stepExecution) {
10. JobExecution jobExecution = stepExecution.getJobExecution();
11. ExecutionContext jobContext = jobExecution.getExecutionContext();
12. this.someObject = jobContext.get('"someKey");

13. 3

14. }
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JSR3527 F5

e 12. JSR-352 %%

12. JSR-352 ¥

Spring Batch 3.0 ¥ JSR-352 RMHFTEMZFE. ATNHAWRXMIE, MEHBEUEF
JSR-352 WIMHEXHELEMNAFSpring Batch. XFJISR-352 MESEERLASE ICP Wikh:
https://jcp.org/en/jsr/detail?id=352
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General Notes

General Notes

e 12.1 General Notes Spring Batch and JSR-352

12.1 General Notes Spring Batch and
JSR-352

Spring Batch # JSR-352 7E4E# ER—HHY.
HERE (jobs) EHT T (step)tank .

#IHGIXLELAE: reader, processor, writer, LA listener.

ERENKEIREBARE. HI3: Spring Batch HE
org.springframework.batch.core.SkipListener#onskipInwrite(s item, Throwable t) JEU2NSEL: ZBE

B item BAJK Bl#2 skipB9  exception . T JSR-352 MSEAEERIAE,

( javax.batch.api.chunk.listener.SkipwriteListener#onSkipwriteItem(List<Object> items, Exception

ex) ) BAMIEZ NS, BE—ISHE st , BYBT chunk FHFFE item, B4

SERESIE skipBY  exception . ERBE—LER|, FUFEEESRE Spring Batch T

job BHEMIEZ: —2EMM Spring Batch job , “EETF JISR-352 B job. fEFJISR-

352’s JSL EEERY Spring Batch #H# (readers, writers, etc) ,¥iEid
Jsrioboperator  SEHUIT, f{1SIREE JISR-352 MEMITHFMIT. TEEFTEMNIRRA JISR-

352 #EHAAHY batch B, EE#MA Spring Batch job HARBEIEEIBIT.
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Setup

e 12.2 Setup
o &R

12.2 Setup

JSR-352 ERE—MEEERM path RHITHAIE(EA, TEAKEIAIHIT —MEECIEENFRE
EZm—t]):

JobOperator operator = BatchRuntime.getJobOperator();

jobOperator.start("myJob", new Properties());

BAWNTFHEAGRFERE, BEPIAATEIEBEATF, Spring Batch ERHRSINFE—
LRAE, AAXEEFEEESHPNRLIS., AEHXIEA “ satchruntime.getoboperator() ”
BT I0E T EX LT ER

Bean Name Default Configuration
dataSource FCE M Apache DBCP BasicDataSource $IBEEZEiEihITE
transactionManager org.springframework.jdbc.datasource.DataSourceTransactionMar

A Datasource

initializer

jobRepository EF JIDBC BY simpleJobRepository

jotn_auru:her org.springframework.batch.core.launch.support.SimpleJobLaunc
batchJobOperator org.springframework.batch.core.launch.support.SimpleJobOper
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jobExplorer

jobParametersConverter

jobRegistry

placeholderProperties

N

org.

org

org.

org.

springframework.batch.core.explore.support.JobExplorerFe

.springframework.batch.core.jsr.JsrJobParametersConverter

springframework.batch.core.configuration.support.MapJobF

springframework.beans.factory.config.PropertyPlaceholder

WETF JSR-35289 jobXKii, LEAIXL bean MBMNEER], dHA, AREFIMREFEEHRLE, RHEE XAITIEE.

]

— 2
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RRE

12.3 KEHEA

12.3 f{XELEA

JSR-352F EEFSpring BatchBI4RiziEE!, Hit, RELSBHEMEZIENMMKIIEAZLI, (BiF
=HEZER pI B9, Spring BatchX#F JSR-352 HENXBI=MiNEEES:

I EAMNEEE - Spring Batch #METF Spring Lk, XZIHAE ISR-352 FHALIBIEN A

ERMRELEA .

JIE A INEEE - ISR-352 EXT—MMER  vateh.xm  XfF, IfiZiEnameFNSEPRAYZE

BB TGS, XNNXENIIE  /MeTa-ine/  BRAASEK,

T2 E R SCENN#FZE (Thread Context Class Loader) - JSR-352 #iFfE JSL ARiEid
A ARNIEELREL B RECEMAIELAY . Spring Batch th#F JSR-352 HXFECE

R A

EE ISR-352M9EMFR{ERASpringfk#ittiEAN, TEHE Spring application context H¥§
AHECEN bean, bean EXUAE, EWFAEIMUER  bvatch.xm1  AREXKIERS —#35| Al

il

10.
11.
12.
13.
14.
1S
16.
17.
18.
1Le)

20.

<?xml version="1.0" encoding="UTF-8"?>

. <beans xmlns="http://www.springframework.org/schema/beans"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://xmlns.jcp.org/xml/ns/javaee

http://xmlns.jcp.org/xml/ns/javaee/jobXML_1_0.xsd">

<!-- javax.batch.api.Batchlet implementation -->
<bean id="fooBatchlet" class="io.spring.FooBatchlet">
<property name="prop" value="bar"/>
</bean>
<!-- Job is defined using the JSL schema provided in JSR-352 -->
<job id="fooJob" xmlns="http://xmlns.jcp.org/xml/ns/javaee" version="1.0">
<step id="step1i'">
<batchlet ref="fooBatchlet"/>
</step>
</job>
</beans>

Spring B contexts (imports, etc) {HR7E JISR-352 HRFIEMtAZREREAR—, HE—

AR {E A P4k (BookStack.CN) #i&
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FXFRETXEXMIALOSTE  /META-INF/batch-jobs/

RERLELTEEMHBNAN, IAFBRHUEMERZFR ref BIF], BEEMR, EEAX
M7 |E  batch.xm  BY, S|AREFERE - NLSWISRBKEEbean,

1. <?xml version="1.0" encoding="UTF-8"?>

2. <job id="fooJob" xmlns="http://xmlns.jcp.org/xml/ns/javaee" version="1.0">
S <step id="stepl" >

4. <batchlet ref="io.spring.FooBatchlet" />

5. </step>

6. </job>
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Batch Properties

e 12.4 Batch Properties
o 12.4.1 Property i3
o 12.4.2 @BatchProperty ;Efi%
o 12.4.3 Property &
e {jobParameters[‘unresolving.prop’]}?:#

{systemProperties[‘file.separator’]}

12.4 Batch Properties

12.4.1 Property z#5

JSR-352 ARFE Job, Step FNEfh batch AHLFIECE properties 2, 7 ISL XHH
BTN TR A REE Batch properties:

1. <properties>
2. <property name="propertyNamel" value="propertyVvaluel"/>
3. <property name="propertyName2" value="propertyVvalue2"/>

4. </properties>
Properties tir]UARCEEMBHLIEAHGP.

12 . 4 . 2 @BatchProperty 5}%&

EHEANIREE A TAET LAY UREIF Properties, S 5IR  @satcheroperty  F

etnject  (ANMEMERNEIETE). BIE ISR-352 MIEN, propertie BHEIHWMIRZ
String ZEHE!, RAVZEIHREVR TSI (Any type conversion is up to the
implementing developer to perform).

AILAGEIE T AR BR A E X B, AREILEMITE  javax.batch.api.chunk.Itemreader — ZHfFRYIX
M3 TURAER :

1. public class MyItemReader extends AbstractItemReader {

2. @Inject

3 @BatchProperty

4. private String propertyNamel;
5

6.

7.}
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https://github.com/BatchProperty
https://github.com/BatchProperty
https://github.com/Inject

Batch Properties

B “propertyNamel” BIBESMWIREHR “propertyvaluel”

12.4.3 Property &ik
Property BHEMIBERFAIMSRERARTNG. BENBRE  soperator['key'])

STFFUA T RIEST

jobParameters - Bal/ER Job BRHIS#.
jobProperties - JSLHEEE?E job LFIMIEMH.
systemProperties - MBMRAEE.

partitionPlan - #EHKX step HiAESXiTLIMGRELE.

{jobParameters[ ‘unresolving.prop’]}
?H
{systemProperties[‘file.separator’]

}

ENRAFLERENE, GURMIME. EXE, BABAAE -«
{jobParameters['unresolving.prop']} E"ME, FTAERIIE =R system property

file.separator . SAR—NERREEATEI, MESREIZFFF&H (empty String). FIBERAZSAF
%, EARXAS ' ; ‘9.
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QL IRFRTY

e 12.5 RGIEFEAI( Processing Models)
o 12.5.1 EF Item AIRIE
o 12.5.2 HENXMES (checkpointing)

12.5 AIBFEEI( Processing Models)

JSR-352 # Spring Batch —HZIFHHEARLIZRR

o ETF Item AYAIE - 81T  javax.batch.api.chunk.ItemReader , LAJZBIIERY
javax.batch.api.chunk.ItemProcessor , ﬂﬂ_t javax.batch.api.chunk.ItemwWriter .
o ETF Task BIXIE - {EF  javax.batch.api.atchlet HYSEIN. ZHBiLbiEELFIE T

org.springframework.batch.core.step.tasklet.Tasklet E"J%Iﬁ%—$$ﬂ"] .

12.5.1 EF Item AIRLIE

Item based processing in this context is a chunk size being set by the
number of items read by an ItemReader. To configure a step this way,
specify the item-count (which defaults to 10) and optionally configure the
checkpoint-policy as item (this is the default).

XEER EF Item MAIERIETEHItemReaderiZBIR) item E, MRLAXFAREEstep,
IEEitem-count (BKINERN10), B ABRERIES L checkpoint-policy 1 item (tHEE
E),

2. <step id="step1">

3. <chunk checkpoint-policy="item" item-count="3">
4. <reader ref="fooReader"/>

5. <processor ref="fooProcessor"/>

6. <writer ref="foowriter"/>

7. </chunk>

8. </step>

If item based checkpointing is chosen, an additional attribute time-limit
is supported. This sets a time limit for how long the number of items
specified has to be processed. If the timeout is reached, the chunk will
complete with however many items have been read by then regardless of what
the item-count is configured to be.
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MRERTETitemtIieE SR, MWeTUFERMIMNEMN time-1limit, KIPRIZRE—ERB)AELIER
item E, WRIAMPE, AEBETMZL item, chunkBSHEATHIRS, ABAE item-
count fEE,

12.5.2 BEXEES (checkpointing)

JSR-352 calls the process around the commit interval within a step
“checkpointing”. Item based checkpointing is one approach as mentioned
above. However, this will not be robust enough in many cases. Because of
this, the spec allows for the implementation of a custom checkpointing
algorithm by implementing the javax.batch.api.chunk.CheckpointAlgorithm
interface. This functionality is functionally the same as Spring Batch'’s
custom completion policy. To use an implementation of CheckpointAlgorithm,
configure your step with the custom checkpoint-policy as shown below where
fooCheckpointer refers to an implementation of CheckpointAlgorithm.

JSR-352 fE— stepfV“HEBER"PIAARREMRRE. T Item MRERE LEHREN—F7A
5. M, BIFSRHEXABEL, B, FSEAITEE XY

javax.batch.api.chunk.CheckpointAlgorithm 353, CheckpointAlgorithmiE[, iXt22 Spring
Batch MIEFITTAFEME, A CheckpointAlgorithm ML, EEBEBBETE XK checkpoint-
policy, #IFFrx ,HH fooCheckpointer #§[@ CheckpointAlgorithm AJSEIY,

2. <step id="step1l">

3. <chunk checkpoint-policy="custom">

4. <checkpoint-algorithm ref="fooCheckpointer"/>
5. <reader ref="fooReader"/>

6. <processor ref="fooProcessor"/>

7« <writer ref="fooWwriter"/>

8. </chunk>

9. </step>
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Running a job

e 12.6 Running a job
o [Note] Note

12.6 Running a job

WITETF JISR-352 fEMAIJALR  javax.batch.operations.Joboperator . Spring Batch T
JZ/I\EDEQIQEE ( org.springframework.batch.core.jsr.launch.JsrJobOperator ) JEJ‘I
javax.batch.runtime.BatchRuntime ﬂ;ifm}]ﬂﬁ . 1%}337‘5/%9[“:}5)'—[/_1'\ .

1. JobOperator jobOperator = BatchRuntime.getJobOperator();

2. long jobExecutionId = jobOperator.start("fooJob", new Properties());

XERARHE XIT

o 5|SEAXR ApplicationContext -ATIRMHHIAIEINGE, EXRZEZHI—LEMAE. &
FNIVMRE ST IR . XLEEBRSISF @EnableBatchProcessing fRAEML. FLHAYE
,%'\FIL‘A%% JsrJobOperator 5] javadoc Y*ﬁ

o NN PFTFRI ApplicationContext - BIEIRIGIFH, HEZREEEIX /META-INF/batch-
jobs AA—/NIUE foodob.xml BYSHF, HINFHFIEIZZEIE shared context BJ—NF
context

e iBfT job - TELTXcontextFEXH job 2HERETHIT. BRERE JobExecution
By id.

[Note] Note

FIEET JSR-352 MitALIBMRAEIR REHITRY.
18R SimpleJobOperator HJ  Joboperator#start F3;ARf, Spring Batch SFIBFXXIEREZ
VBB ITEREIRIEIT, EAETISR-352 B Jobopeator#start(String jobXMLName, Properties
jobParameters) , MNEZEEIRERSEIE—NEAAYIobInstance( JSR-352091EWSHARE—R

[non—identifying])o %“EEH’EM, EEZAH JobOperator#restart(long executionId, Properties

restartParameters)
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Contexts

e 12.7 Contexts
o [$&/~] @Autowire for JSR-352 contexts

12.7 Contexts

JSR-352 EXTHEWMNLETIIFE&:  javax.batch.runtime.context.JobContext Al

javax.batch.runtime.context.StepContext , 3 RIFASRALIE job/step HITTEIE(meta-data)fd
E. JobContext #1 StepContext¥RTEFTBR step RHIBVAHHEZ TR (U0
Batchlet, ItemReader, %%); %X, JobContext¥HR#E job HKFIAVEHETHEFTIA(LL
0 JobListener).

EFREVYAT scopefd JobContext #1 StepContext YW&R3Z|A,&EEH @Inject jEf#:

1. @Inject
2. JobContext jobContext;
[$87R] @Autowire for JSR-352 contexts
EX—EM ETGEANR, RZFHiSpringhy) @Autowire EfE.
f£ Spring Batch A, JobContext #1 StepContext IFZETHNMIHITHER (H5HI2

JobExecution BAK StepExecution ). 7 Spring Batch M

StepExecution#executionContext HIEId  stepcontext#persistent#setPersistentUserData

(P51 ) ®"7F Data.
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Step Flow

e 12.8 Step Flow

12.8 Step Flow

HETFISR-352091F\l,, stephUiHiEMSpring BatchBEA LR —#M, BthE—LAMI=35:

e Decision 2 step — ZEE#M Spring Batch fElH, decision2—MIRZE, EEA
step HUEBIMIIAY StepExecution SEfIEMANKI/ERZE, . A , ISR-352,
decision Fi@—1 step, FILARINEGHIEftistep—1%, (EEFSZHH, ELEE
StepExecution %), XEMREM(NEEREHSIEM—TMEEN stepRAIE,

e next BMHS step thk — EEMFELR, RIFAEEER—{stepP—#HM , ISR-352
RFER— step HERAMAL, BIE next BUHRREFERW—,

e Transition TTEHIF — EMERISpring BatchfEld, transition TTEHIFZENSE
BEARMEIREML, TEMPGtRIXAXMIAF. B2, ISR-352 B job liF2RIE
ITTEXMLARTE BN FR SRR TEBY,
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P& JSR-352 #{t4b IRV

e 12.9 IR JSR-352 HtALIE(EML
o 12.9.1 X (Partitioning)
= [Note] &R

12.9 ¥'FE JSR-352 #ALIE(EML

Spring Batch KJ job B4 BAN (EFMARNFGHERZSMNIVMERRAIT):

e Split - FHITHUTZA step.

e Multiple threads - BIXIS&ERITEA step.

e Partitioning - BHIBNHEHITAIE (M, master/slave).
e Remote Chunking - ZFERITIZIEALIELR.

JSR-352 R TEMY BMAIENSN, IMMANBRIALZHERD IV HIBTT:

e Split - #1 Spring Batch —#¥
e Partitioning - #E#MEZ E5Spring Batch—#, (B ERE,

12.9.1 X (Partitioning)

MELS Eift, JISR-352M99 X EFMSpring Batch—#HM), &% THIE (meta-data)BEHN
slave UMEZTERXEMNEA, ERITRMEREILEREERLS naster, BfflzEE—LEEN
X3al:

e Partitioned Batchlet - EXKRESNEZIEFIZITS/MNELER Batchlet XLf]. F/SLH
#HEBCH properties, —R&@L JSL & PartitionPlan iRE

e PartitionPlan - £ Spring Batch #, M7 X#E—1 ExecutionContext. {B7E
JSR-352 HARIRMHE  javax.batch.api.partition.PartitionPlan , PfiTe—“ Properties #X
‘H, TFHEA partition B meta-data 8.

e PartitionMapper - JSR-352 RMH2MAINREMSXE) meta-data. —=2EIT ISL
(partition EBtE). —RBd javax.batch.api.partition.PartitionMapper &[0
F—ANEfI. EIgEL, XMEOXEMTF Spring Batch R
org.springframework.batch.core.partition.support.Partitioner %D(EE'?%'L*%IQEEE%'ZE"J
meta-data §8).

e StepExecutions - 7& Spring Batch A, 77X step FEFHAFMMANIEIT. £ JISR-
352 A, hiiEAERMNEE. (ER slave steps REEIRSIETNAY StepExecutions. ALk,
18P Jsrioboperator#getStepExecutions(long jobExecutionid) FIiAESEXiR[E] master HY
StepExecution.

[Note] 1RR
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F StepExecution AFETF job repository W, sJLAi@id JobExplorer #1 Spring Batch Admin R&EE/{ER.

o #M%iE%8 (Compensating logic) - EJRSpring Batch{EF step SKMTE/N HKE
18, NRBIMEBIRNMTEILAA StepExecutionListener RAGIEXMZiB4E, JSR-352 1BtT

—“ collection, FREHfMBHEFREREIR
BIE:

MEO (Artifact Interface)

javax.batch.api.partition.PartitionCollector

javax.batch.api.partition.PartitionAnalyzer

javax.batch.api.partition.PartitionReducer

ACA4(E FH Pk (BookStack.CN) #5E

RHRMEAMZIZEE, HNSRERBIRTS, XLAH

1%BH (Description)

slave step PIBABEZWREIXBEELES
master .
B slave &KIZEFHE— NS

End point, #UgH
PartitionCollector

WEMER, URBEZTMSTXHNERRES.
APKX step EHIMEELE. .
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e 12.10 Mzt
12.10 Nk

E R EETF ISR-3520F UL ER R R S MITHY, Fr ATRIMERAE — I+ A RHETERL, 7077 4BEN
i, Spring BatchigftT  org.springframework.batch.core.jsr.JsrTestutils , XN TEZERBAFH)
—Njob, RBEMBIN—1job, AEFEFETM. SFWTME, FREEXERE

JobExecution,
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Spring Batch IntegrationtZ R

e 13. £R§ Spring Batch
o 13.1. Spring Batch Integration Introduction
m 13.1.1. Namespace Support
o 13.1.2. Launching Batch Jobs through Messages
m 13.1.3. Providing Feedback with Informational Messages

= 13.1.4. Asynchronous Processors

13. £ERL Spring Batch

13.1. Spring Batch Integration
Introduction

Many users of Spring Batch may encounter requirements that are outside the
scope of Spring Batch, yet may be efficiently and concisely implemented
using Spring Integration. Conversely, Spring Batch users may encounter
Spring Batch requirements and need a way to efficiently integrate both
frameworks. In this context several patterns and use-cases emerge and
Spring Batch Integration will address those requirements.

The line between Spring Batch and Spring Integration is not always clear,
but there are guidelines that one can follow. Principally, these are:
think about granularity, and apply common patterns. Some of those common
patterns are described in this reference manual section.

Adding messaging to a batch process enables automation of operations, and
also separation and strategizing of key concerns. For example a message
might trigger a job to execute, and then the sending of the message can be
exposed in a variety of ways. Or when a job completes or fails that might
trigger a message to be sent, and the consumers of those messages might
have operational concerns that have nothing to do with the application
itself. Messaging can also be embedded in a job, for example reading or
writing items for processing via channels. Remote partitioning and remote
chunking provide methods to distribute workloads over an number of
workers.

Some key concepts that we will cover are:
e Namespace Support
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Launching Batch Jobs through Messages

Providing Feedback with Informational Messages

Asynchronous Processors

Externalizing Batch Process Execution

13.1.1. Namespace Support

Since Spring Batch Integration 1.3, dedicated XML Namespace support was

added, with the aim to provide an easier configuration experience. In

order to activate the namespace, add the following namespace declarations

to your Spring XML Application Context file:

10.

<beans xmlns="http://www.springframework.org/schema/beans"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xmlns:batch-int="http://www.springframework.org/schema/batch-integration"

xsi:schemaLocation="

http://www.springframework.org/schema/batch-integration

http

</beans>

://www.springframework.org/schema/batch-integration/spring-batch-integration.xsd">

A fully configured Spring XML Application Context file for Spring Batch

Integration may look like the following:

il

2

IN

o g

10.
alal
a2,
3,
14.
5
16.
a7 -

<beans xmlns="http://www.springframework.org/schema/beans"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xmlns:int="http://www.springframework.org/schema/integration"

xmlns:batch="http://www.springframework.org/schema/batch"

xmlns:batch-int="http://www.springframework.org/schema/batch-integration"

xsi:schemaLocation="

http:
http:
http:
http:
http:
http:
http:
http:

//wWww .
//wWww .
//www .
//www .
//wWww .
//wWww .

//www .

//www.springframework.
springframework.
springframework.
springframework.
springframework.
springframework.
springframework.

springframework.
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org/schema/batch-integration
org/schema/batch-integration/spring-batch-integration.xsd
org/schema/batch

org/schema/batch/spring-batch.xsd

org/schema/beans

org/schema/beans/spring-beans.xsd

org/schema/integration

org/schema/integration/spring-integration.xsd">
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18. </beans>

Appending version numbers to the referenced XSD file is also allowed but,
as a version-less declaration will always use the latest schema, we
generally don’t recommend appending the version number to the XSD name.
Adding a version number, for instance, would create possibly issues when
updating the Spring Batch Integration dependencies as they may require
more recent versions of the XML schema.

13.1.2. Launching Batch Jobs through
Messages

When starting batch jobs using the core Spring Batch API you basically
have 2 options:

e Command line via the CommandLineJobRunner

e Programatically via either JobOperator.start() or JobLauncher.run().

For example, you may want to use the CommandLineJobRunner when invoking
Batch Jobs using a shell script. Alternatively, you may use the
JobOperator directly, for example when using Spring Batch as part of a web
application. However, what about more complex use-cases? Maybe you need to
poll a remote (S)FTP server to retrieve the data for the Batch Job. Or
your application has to support multiple different data sources
simultaneously. For example, you may receive data files not only via the
web, but also FTP etc. Maybe additional transformation of the input files
is needed before invoking Spring Batch.

Therefore, it would be much more powerful to execute the batch job using
Spring Integration and its numerous adapters. For example, you can use a
File Inbound Channel Adapter to monitor a directory in the file-system and
start the Batch Job as soon as the input file arrives. Additionally you
can create Spring Integration flows that use multiple different adapters
to easily ingest data for your Batch Jobs from multiple sources
simultaneously using configuration only. Implementing all these scenarios
with Spring Integration is easy as it allow for an decoupled event-driven
execution of the JobLauncher.

Spring Batch Integration provides the JobLaunchingMessageHandler class
that you can use to launch batch jobs. The input for the
JobLaunchingMessageHandler is provided by a Spring Integration message,
which payload is of type JobLaunchRequest. This class is a wrapper around

AR R4 E A Hik(BookStack.CN) #JjE -227-



Spring Batch Integrationf& R

the Job that needs to be launched as well as the JobParameters necessary
to launch the Batch job.

The following image illustrates the typical Spring Integration message
flow in order to start a Batch job. The EIP (Enterprise
IntegrationPatterns) website provides a full overview of messaging icons
and their descriptions.

Inbound Channel Adapter Transformer

) [D H=HO =t

% -
File™ -
JobLauncher

Y

FTF

JobLaunchRaguest

Transforming a file into a JobLaunchRequest
1. package io.spring.sbi;

3. import org.springframework.batch.core.Job;

4. 1dimport org.springframework.batch.core.JobParametersBuilder;

5. import org.springframework.batch.integration.launch.JobLaunchRequest;
6. import org.springframework.integration.annotation.Transformer;

7. import org.springframework.messaging.Message;

9. import java.io.File;
10.

11. public class FileMessageToJobRequest {

12. private Job job;

13. private String fileParameterName;

14.

15. public void setFileParameterName(String fileParameterName) {
16. this.fileParameterName = fileParameterName;

17. 3}

18.

19. public void setJob(Job job) {

20. this.job = job;

21. 3}

22.

23. @Transformer

24. public JobLaunchRequest toRequest(Message<File> message) {
25. JobParametersBuilder jobParametersBuilder =

26. new JobParametersBuilder();
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27.

28. jobParametersBuilder.addString(fileParameterName,

29. message.getPayload().getAbsolutePath());

30.

31. return new JobLaunchRequest(job, jobParametersBuilder.toJobParameters());
32. 3

33. }

The JobExecution Response

When a Batch Job is being executed, a JobExecution instance is returned.
This instance can be used to determine the status of an execution. If a
JobExecution was able to be created successfully, it will always be
returned, regardless of whether or not the actual execution was
successful.

The exact behavior on how the JobExecution instance is returned depends on
the provided TaskExecutor. If a synchronous (single-threaded) TaskExecutor
implementation is used, the JobExecution response is only returned after
the job completes. When using an asynchronous TaskExecutor, the
JobExecution instance is returned immediately. Users can then take the id
of JobExecution instance (JobExecution.getJobId()) and query the
JobRepository for the job’s updated status using the JobExplorer. For more
information, please refer to the Spring Batch reference documentation on
Querying the Repository.

The following configuration will create a file inbound-channel-adapter to
listen for CSV files in the provided directory, hand them off to our
transformer (FileMessageToJobRequest), launch the job via the Job
Launching Gateway then simply log the output of the JobExecution via the
logging-channel-adapter.

Spring Batch Integration Configuration

1. <int:channel id="inboundFileChannel"/>
2. <int:channel id="outboundJobRequestChannel"/>

3. <int:channel id="jobLaunchReplyChannel"/>

5. <int-file:inbound-channel-adapter id="filePoller"

GF channel="inboundFileChannel"
7. directory="file:/tmp/myfiles/"
8. filename-pattern="*.csv">

9. <int:poller fixed-rate="1000"/>

10. </int-file:inbound-channel-adapter>

11.
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12. <int:transformer input-channel="inboundFileChannel"

13. output-channel="outboundJobRequestChannel">

14. <bean class="io.spring.sbi.FileMessageToJobRequest">

15, <property name="job" ref="personJob"/>

16. <property name="fileParameterName" value="input.file.name"/>
17. </bean>

18. </int:transformer>

19.

20. <batch-int:job-launching-gateway request-channel="outboundJobRequestChannel"
21. reply-channel="jobLaunchReplyChannel"/>

22«

23. <int:logging-channel-adapter channel="jobLaunchReplyChannel"/>

Now that we are polling for files and launching jobs, we need to configure
for example our Spring Batch ItemReader to utilize found file represented
by the job parameter “input.file.name”:

Example ItemReader Configuration

1. <bean id="itemReader" class="org.springframework.batch.item.file.FlatFileItemReader"

2. scope="step">
3. <property name="resource" value="file://#{jobParameters['input.file.name']}"/>
4.

5. </bean>

The main points of interest here are injecting the value of #
{jobParameters[‘input.file.name’]} as the Resource property value and
setting the ItemReader bean to be of Step scope to take advantage of the
late binding support which allows access to the jobParameters variable.

Available Attributes of the Job-Launching Gateway

e id Identifies the underlying Spring bean definition, which is an
instance of either:

EventDrivenConsumer

[e]

o PollingConsumer

The exact implementation depends on whether the component’s input
channel is a:

o SubscribableChannel or

o PollableChannel
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e auto-startup Boolean flag to indicate that the endpoint should start

automatically on startup. The default istrue.

e request-channel The input MessageChannel of this endpoint.

e reply-channel Message Channel to which the resulting JobExecution

payload will be sent.

e reply-timeout Allows you to specify how long this gateway will wait for

the reply message to be sent successfully to the reply channel before

throwing an exception. This attribute only applies when the channel

might block, for example when using a bounded queue channel that is

currently full. Also, keep in mind that when sending to a

DirectChannel, the invocation will occur in the sender’s thread.

Therefore, the failing of the send operation may be caused by other

components further downstream. The reply-timeout attribute maps to the

sendTimeout property of the underlying MessagingTemplate instance. The

attribute will default, if not specified, to-1, meaning that by

default, the Gateway will wait indefinitely. The value is specified in

milliseconds.

e job-launcher Pass in a custom JobLauncher bean reference. This

attribute is optional. If not specified the adapter will re-use the

instance that is registered under the id jobLauncher. If no default

instance exists an exception is thrown.

e order Specifies the order for invocation when this endpoint is

connected as a subscriber to a SubscribableChannel.

Sub-Elements

When this Gateway is receiving messages from a PollableChannel, you must

either provide a global default Poller or provide a Poller sub-element to

the Job Launching Gateway:

1. <batch-int:job-launching-gateway request-channel="queueChannel"
2. reply-channel="replyChannel" job-launcher="jobLauncher">
3. <int:poller fixed-rate="1000"/>

4. </batch-int:job-launching-gateway>

13.1.3. Providing Feedback with
Messages
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As Spring Batch jobs can run for long times, providing progress
information will be critical. For example, stake-holders may want to be
notified if a some or all parts of a Batch Job has failed. Spring Batch
provides support for this information being gathered through:

e Active polling or

e Event-driven, using listeners.

When starting a Spring Batch job asynchronously, e.g. by using the Job
Launching Gateway, a JobExecution instance is returned. Thus,
JobExecution.getJobId() can be used to continuously poll for status
updates by retrieving updated instances of the JobExecution from the
JobRepository using the JobExplorer. However, this is considered sub-
optimal and an event-driven approach should be preferred.

Therefore, Spring Batch provides listeners such as:

e StepListener
e ChunkListener

e JobExecutionListener

In the following example, a Spring Batch job was configured with a
StepExecutionListener. Thus, Spring Integration will receive and process
any step before/after step events. For example, the received StepExecution
can be inspected using a Router. Based on the results of that inspection,
various things can occur for example routing a message to a Mail Outbound
Channel Adapter, so that an Email notification can be send out based on
some condition.

Status Status . Email
Changes Router Emails Adapter

e —_—
E;;;;a-—h-ﬁf’#::—*-E;;;;a-ﬂrﬁl*{}
Listener -—

Selaunch —T
Launcher
__ T
:]*_"*_E!!!!E'*_________'[j}%i}
&
[E]

Below is an example of how a listener is configured to send a message to a
Gateway for StepExecution events and log its output to a logging-channel-
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adapter:

First create the notifications integration beans:

1. <int:channel id="stepExecutionsChannel"/>
3. <int:gateway id="notificationExecutionsListener"
4, service-interface="org.springframework.batch.core.StepExecutionListener"

5. default-request-channel="stepExecutionsChannel"/>

7. <int:logging-channel-adapter channel="stepExecutionsChannel"/>

Then modify your job to add a step level listener:

1. <job id="importPayments">

28 <step id="step1">

8- <tasklet ../>

4. <chunk ../>

5. <listeners>

6. <listener ref="notificationExecutionsListener"/>
7. </listeners>

8. </tasklet>

9.

10. </step>

11. </job>

13.1.4. Asynchronous Processors

Asynchronous Processors help you to to scale the processing of items. In
the asynchronous processor use-case, an AsyncIltemProcessor serves as a
dispatcher, executing the ItemProcessor’s logic for an item on a new
thread. The Future is passed to the AsynchItemwWriter to be written once
the processor completes.

Therefore, you can increase performance by using asynchronous item
processing, basically allowing you to implement fork-join scenarios. The
AsyncItemWriter will gather the results and write back the chunk as soon
as all the results become available.

Configuration of both the AsyncItemProcessor and AsyncItemWriter are
simple, first the AsyncItemProcessor:

1. <bean id="processor"

2. class="org.springframework.batch.integration.async.AsyncItemProcessor">
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3. <property name="delegate">

4. <bean class="your.ItemProcessor"/>

5c </property>

6. <property name="taskExecutor">

7. <bean class="org.springframework.core.task.SimpleAsyncTaskExecutor"/>

8. </property>

9. </bean>

The property “delegate” is actually a reference to your ItemProcessor bean
and the “taskExecutor” property is a reference to the TaskExecutor of your
choice.

Then we configure the AsyncItemWriter:

1. <bean id="itemwriter"

2. class="org.springframework.batch.integration.async.AsyncItemWriter">
3. <property name="delegate">
4. <bean id="itemwWriter" class="your.ItemWriter"/>

5. </property>

6. </bean>

Again, the property “delegate” is actually a reference to your ItemWriter
bean.

13.1.5. Externalizing Batch Process Execution

The integration approaches discussed so far suggest use-cases where Spring
Integration wraps Spring Batch like an outer-shell. However, Spring Batch
can also use Spring Integration internally. Using this approach, Spring
Batch users can delegate the processing of items or even chunks to outside
processes. This allows you to offload complex processing. Spring Batch
Integration provides dedicated support for:

e Remote Chunking
e Remote Partitioning

Remote Chunking
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Step?2

ltemReader

[temReader

ltemProcessor

ltemWriter [temWriter [temWriter

I
!

ltemProcessor

ltemReader ltemReader [temReader

ltemProcessor

ltemProcessor ltemProcessor

[temWriter ltemWriter [temWriter

Taking things one step further, one can also externalize the chunk
processing using the ChunkMessageChannelItemWriter which is provided by
Spring Batch Integration which will send items out and collect the result.
Once sent, Spring Batch will continue the process of reading and grouping
items, without waiting for the results. Rather it is the responsibility of
the ChunkMessageChannelItemWriter to gather the results and integrate them
back into the Spring Batch process.

Using Spring Integration you have full control over the concurrency of
your processes, for instance by using a QueueChannel instead of a
DirectChannel. Furthermore, by relying on Spring Integration’s rich
collection of Channel Adapters (E.g. JMS or AMQP), you can distribute
chunks of a Batch job to external systems for processing.

A simple job with a step to be remotely chunked would have a configuration
similar to the following:

. <job id="personJob">
<step id="step1i">

1
2
3 <tasklet>

4. <chunk reader="itemReader" writer="itemwWriter" commit-interval="200"/>
5 </tasklet>

6

7

</step>
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8. </job>

The ItemReader reference would point to the bean you would like to use for
reading data on the master. The ItemWriter reference points to a special
ItemWriter “ChunkMessageChannelItemWriter” as described above. The
processor (if any) is left off the master configuration as it is
configured on the slave. The following configuration provides a basic
master setup. It’s advised to check any additional component properties
such as throttle limits and so on when implementing your use case.

1. <bean id="connectionFactory" class="org.apache.activemq.ActiveMQConnectionFactory">
2. <property name="brokerURL" value="tcp://localhost:61616"/>
3. </bean>

5. <int-jms:outbound-channel-adapter id="requests" destination-name="requests"/>

7. <bean id="messagingTemplate"

8. class="org.springframework.integration.core.MessagingTemplate">
9. <property name="defaultChannel" ref="requests"/>
10. <property name="receiveTimeout" value="2000"/>

11. </bean>

12.

13. <bean id="itemwriter"

14. class="org.springframework.batch.integration.chunk.ChunkMessageChannelItemwWriter"
15. scope="step">

16. <property name="messagingOperations" ref="messagingTemplate"/>

17. <property name="replyChannel" ref="replies"/>

18. </bean>

19.

20. <bean id="chunkHandler"

21. class="org.springframework.batch.integration.chunk.RemoteChunkHandlerFactoryBean">
228 <property name="chunkWriter" ref="itemwWriter"/>
23k <property name="step" ref="stepl"/>

24. </bean>

25.

26. <int:channel id="replies">

27. <int:queue/>

28. </int:channel>

29.

30. <int-jms:message-driven-channel-adapter id="jmsReplies"
31. destination-name="replies"

32. channel="replies"/>

This configuration provides us with a number of beans. We configure our
messaging middleware using ActiveMQ and inbound/outbound JMS adapters
provided by Spring Integration. As shown, our itemWriter bean which is
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referenced by our job step utilizes the ChunkMessageChannelItemwWriter for
writing chunks over the configured middleware.

Now lets move on to the slave configuration:

1. <bean id="connectionFactory" class="org.apache.activemq.ActiveMQConnectionFactory">
<property name="brokerURL" value="tcp://localhost:61616"/>

2
3. </bean>
4

5. <int:channel id="requests"/>

6. <int:channel id="replies"/>

8. <int-jms:message-driven-channel-adapter id="jmsIn"

9. destination-name="requests"
10. channel="requests"/>
11.

12. <int-jms:outbound-channel-adapter id="outgoingReplies"
i3, destination-name="replies"

14. channel="replies">

15. </int-jms:outbound-channel-adapter>

16.

17. <int:service-activator id="serviceActivator"

18. input-channel="requests"

19. output-channel="replies"

20. ref="chunkProcessorChunkHandler"
21. method="handleChunk"/>

22.

23. <bean id="chunkProcessorChunkHandler"

24. class="org.springframework.batch.integration.chunk.ChunkProcessorChunkHandler">
25. <property name="chunkProcessor">

26. <bean class="org.springframework.batch.core.step.item.SimpleChunkProcessor">
27. <property name="itemWriter">

28. <bean class="io.spring.sbi.PersonItemwWriter"/>

29. </property>

30. <property name="itemProcessor">

31. <bean class="io.spring.sbi.PersonItemProcessor"/>

32. </property>

&, </bean>

34. </property>

35. </bean>

Most of these configuration items should look familiar from the master
configuration. Slaves do not need access to things like the Spring Batch
JobRepository nor access to the actual job configuration file. The main
bean of interest is the “chunkProcessorChunkHandler”. The chunkProcessor
property of ChunkProcessorChunkHandler takes a configured
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SimpleChunkProcessor which is where you would provide a reference to your
ItemWriter and optionally your ItemProcessor that will run on the slave
when it receives chunks from the master.

For more information, please also consult the Spring Batch manual,
specifically the chapter on Remote Chunking.

Remote Partitioning

Stepl Master

[temReader ltemReader

— o E—
ltemProcessor Partitioner ltemProcessor

[temWriter [temWriter

I
! ! |

Slave 1 Slave 2 Slave 3

ltemReader ltemReader [temReader

ltemProcessor

ltemProcessor ltemProcessor

[temWriter

[temWriter ltemWriter

Remote Partitioning, on the other hand, is useful when the problem is not
the processing of items, but the associated I/0 represents the bottleneck.
Using Remote Partitioning, work can be farmed out to slaves that execute
complete Spring Batch steps. Thus, each slave has its own ItemReader,
ItemProcessor and ItemWriter. For this purpose, Spring Batch Integration
provides the MessageChannelPartitionHandler.

This implementation of the PartitionHandler interface uses MessageChannel
instances to send instructions to remote workers and receive their
responses. This provides a nice abstraction from the transports (E.g. JMS
or AMQP) being used to communicate with the remote workers.

The reference manual section Remote Partitioning provides an overview of
the concepts and components needed to configure Remote Partitioning and
shows an example of using the default TaskExecutorPartitionHandler to
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partition in separate local threads of execution. For Remote Partitioning
to multiple JVM's, two additional components are required:

e Remoting fabric or grid environment
e A PartitionHandler implementation that supports the desired remoting

fabric or grid environment

Similar to Remote Chunking JMS can be used as the “remoting fabric” and
the PartitionHandler implementation to be used as described above is the
MessageChannelPartitionHandler. The example shown below assumes an
existing partitioned job and focuses on the MessageChannelPartitionHandler
and JMS configuration:

1. <bean id="partitionHandler"

2. class="org.springframework.batch.integration.partition.MessageChannelPartitionHandler">
3. <property name="stepName" value="stepl"/>

4. <property name="gridSize" value="3"/>

5. <property name="replyChannel" ref="outbound-replies"/>

GF <property name="messagingOperations">

7. <bean class="org.springframework.integration.core.MessagingTemplate">

8. <property name="defaultChannel" ref="outbound-requests"/>

9. <property name="receiveTimeout" value="100000"/>

10. </bean>

11. </property>

12. </bean>

13.

14. <int:channel id="outbound-requests"/>

15. <int-jms:outbound-channel-adapter destination="requestsQueue"

16. channel="outbound-requests"/>

17.

18. <int:channel id="inbound-requests"/>

19. <int-jms:message-driven-channel-adapter destination="requestsQueue"
20. channel="inbound-requests"/>

21.

22. <bean id="stepExecutionRequestHandler"

23. class="org.springframework.batch.integration.partition.StepExecutionRequestHandler">
24. <property name="jobExplorer" ref="jobExplorer"/>
23 <property name="stepLocator" ref="stepLocator"/>

26. </bean>

27.

28. <int:service-activator ref="stepExecutionRequestHandler" input-channel="inbound-requests"
29. output-channel="outbound-staging"/>

SO

31. <int:channel id="outbound-staging"/>

32. <int-jms:outbound-channel-adapter destination="stagingQueue"

33. channel="outbound-staging"/>

34.
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

a47.

<int:channel id="inbound-staging"/>
<int-jms:message-driven-channel-adapter destination="stagingQueue"

channel="inbound-staging"/>

<int:aggregator ref="partitionHandler" input-channel="inbound-staging"

output-channel="outbound-replies"/>
<int:channel id="outbound-replies">
<int:queue/>

</int:channel>

<bean id="stepLocator"

class="org.springframework.batch.integration.partition.BeanFactoryStepLocator" />

Also ensure the partition handler attribute maps to the partitionHandler

bean:

<job id="personJob">
<step id="stepl.master">

<partition partitioner="partitioner" handler="partitionHandler"/>

</step>

</job>
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15. FI%B Meta-Data Schema

B.1 Overview

The Spring Batch Meta-Data tables very closely match the Domain objects
that represent them in Java. For example, JobInstance, JobExecution,
JobParameters, and StepExecution map to BATCH_JOB_INSTANCE,
BATCH_JOB_EXECUTION, BATCH_JOB_EXECUTION_PARAMS, and BATCH_STEP_EXECUTION,
respectively. ExecutionContext maps to both BATCH_JOB_EXECUTION_CONTEXT
and BATCH_STEP_EXECUTION_CONTEXT. The JobRepository is responsible for
saving and storing each Java object into its correct table. The following
appendix describes the meta-data tables in detail, along with many of the
design decisions that were made when creating them. When viewing the
various table creation statements below, it is important to realize that
the data types used are as generic as possible. Spring Batch provides many
schemas as examples, which all have varying data types due to variations
in individual database vendors’ handling of data types. Below is an ERD
model of all 6 tables and their relationships to one another:

A A4(E A Pk (BookStack.CN) i - 248 -



% B

j BATCH_STEP_EXECUTION_CONTEXT v
STEP_EXECUTION_ID BIGINT(20)
» SHORT_CONTEXT YARCHAR({2500)

» SERIALIZED _COMNTEXT TEXT j BATCH_JOB_INSTANCE v

E JOB_INSTANGE_ID BIGINT(20)
 VERSION BIGINT{20)
» JOB_MAME VARCHAR{100)
> JOB_KEY VARCHAR(32)
| BATCH_STEP_EXECUTION v L
STEP_EXECUTION_ID BIGINT(20) £
> VERSION BIGINT(20) [
» STEP_NAME VARCHAR(100) ﬁ
& JOB_EXECUTION_ID BIGINT(20) —_| BATCH_JOB_EXECUTION ¥
» START_TIME DATETIME JOB_EXECUTION_ID BIGINT(20) | BATCH_JOB_EXECUTION_PARAMS v
<» END_TIME DATETIME > VERSION BIGINT(20) 4 JOB_EXECUTION_ID BIGINT(20)
> STATUS VARCHAR(10) & JOB_INSTANCE_ID BIGINT(20) > TYPE_CD VARCHAR(E)
< COMMIT_COUNT BIGINT(20) > CREATE _TIME DATETIME 5 KEY_NAME VARCHAR{100)
> READ_COUNT BIGINT(20) > START_TIME DATETIME > STRING_VAL VARCHAR({250)
<+ FILTER_COUNT BIGINT(20) i > END_TIME DATETIME Hes s > DATE_VAL DATETIME
> WRITE_COUNT BIGINT(20) » STATUS VARCHAR(10) > LONG_VAL BIGINT(20)
<> READ_SKIP_COUNT BIGINT(20) » EXIT_CODE VARCHAR(100)  DOUBLE_VAL DOUBLE
> WRITE_SKIP_COUNT BIGINT(20) 5 EXIT_MESSAGE VARCHAR{2500) > IDENTIFYING CHAR(1)
<> PROCESS_SKIP_COUNT BIGINT(20) » LAST_UPDATED DATETIME >
> ROLLBACK_COUNT BIGINT(20) >
< EXIT_CODE VARCHAR(100)
> EXIT_MESSAGE VARCHAR(2500) I
< LAST_UPDATED DATETIME
» j BATCH_JOB_EXECUTION_CONTEXT v

JOB_EXECUTION_ID BIGINT(20)
» BHORT_CONTEXT YARCHAR(2500)
» BERIALIZED_CONTEXT TEXT

B.1.1 Example DDL Scripts

The Spring Batch Core JAR file contains example scripts to create the
relational tables for a number of database platforms (which are in turn
auto-detected by the job repository factory bean or namespace equivalent).
These scripts can be used as is, or modified with additional indexes and
constraints as desired. The file names are in the form schema-.sql, where
“# is the short name of the target database platform. The scripts are in
the package org.springframework.batch.core.

B.1.2 Version

Many of the database tables discussed in this appendix contain a version
column. This column is important because Spring Batch employs an
optimistic locking strategy when dealing with updates to the database.
This means that each time a record is ‘touched’ (updated) the value in the
version column is incremented by one. When the repository goes back to try
and save the value, if the version number has change it will throw
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OptimisticLockingFailureException, indicating there has been an error with
concurrent access. This check is necessary since, even though different
batch jobs may be running in different machines, they are all using the
same database tables.

B.1.3 Identity

BATCH_JOB_INSTANCE, BATCH_JOB_EXECUTION, and BATCH_STEP_EXECUTION each
contain columns ending in _ID. These fields act as primary keys for their
respective tables. However, they are not database generated keys, but
rather they are generated by separate sequences. This is necessary because
after inserting one of the domain objects into the database, the key it is
given needs to be set on the actual object so that they can be uniquely
identified in Java. Newer database drivers (Jdbc 3.0 and up) support this
feature with database generated keys, but rather than requiring it,
sequences were used. Each variation of the schema will contain some form
of the following:

1. CREATE SEQUENCE BATCH_STEP_EXECUTION_SEQ;
2. CREATE SEQUENCE BATCH_JOB_EXECUTION_SEQ;
3. CREATE SEQUENCE BATCH_JOB_SEQ;

Many database vendors don’t support sequences. In these cases, work-
arounds are used, such as the following for MySQL:

1. CREATE TABLE BATCH_STEP_EXECUTION_SEQ (ID BIGINT NOT NULL) type=InnoDB;
2. INSERT INTO BATCH_STEP_EXECUTION_SEQ values(0);

3. CREATE TABLE BATCH_JOB_EXECUTION_SEQ (ID BIGINT NOT NULL) type=InnoDB;
4. INSERT INTO BATCH_JOB_EXECUTION_SEQ values(0);

5. CREATE TABLE BATCH_JOB_SEQ (ID BIGINT NOT NULL) type=InnoDB;

6. INSERT INTO BATCH_JOB_SEQ values(0);

In the above case, a table is used in place of each sequence. The Spring
core class MySQLMaxValueIncrementer will then increment the one column in
this sequence in order to give similar functionality.

B.2 BATCH_JOB_INSTANCE

The BATCH_JOB_INSTANCE table holds all information relevant to a
JobInstance, and serves as the top of the overall hierarchy. The following
generic DDL statement is used to create it:
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w

CREATE TABLE BATCH_JOB_INSTANCE (
JOB_INSTANCE_ID BIGINT PRIMARY KEY ,
VERSION BIGINT,

JOB_NAME VARCHAR(100) NOT NULL ,
JOB_KEY VARCHAR(2500)

Below are descriptions of each column in the table:

B.

JOB_INSTANCE_ID: The unique id that will identify the instance, which
is also the primary key. The value of this column should be obtainable
by calling the getId method on JobInstance.

VERSION: See above section.

JOB_NAME: Name of the job obtained from the Job object. Because it is
required to identify the instance, it must not be null.

JOB_KEY: A serialization of the JobParameters that uniquely identifies
separate instances of the same job from one another. (JobInstances with
the same job name must have different JobParameters, and thus,
different JOB_KEY values).

3 BATCH_JOB_EXECUTION_PARAMS

The BATCH_JOB_EXECUTION_PARAMS table holds all information relevant to the
JobParameters object. It contains @ or more key/value pairs passed to a

Job and serve as a record of the parameters a job was run with. For each

parameter that contributes to the generation of a job’s identity, the
IDENTIFYING flag is set to true. It should be noted that the table has
been denormalized. Rather than creating a separate table for each type,

there is one table with a column indicating the type:

il

10.
11.

12.

CREATE TABLE BATCH_JOB_EXECUTION_PARAMS (
JOB_EXECUTION_ID BIGINT NOT NULL ,
TYPE_CD VARCHAR(6) NOT NULL ,
KEY_NAME VARCHAR(100) NOT NULL ,
STRING_VAL VARCHAR(250) ,
DATE_VAL DATETIME DEFAULT NULL ,
LONG_VAL BIGINT ,
DOUBLE_VAL DOUBLE PRECISION ,
IDENTIFYING CHAR(1) NOT NULL ,
constraint JOB_EXEC_PARAMS_FK foreign key (JOB_EXECUTION_ID)
references BATCH_JOB_EXECUTION(JOB_EXECUTION_ID)
)i
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Below are descriptions for each column:

e JOB_EXECUTION_ID: Foreign Key from the BATCH_JOB_EXECUTION table that
indicates the job execution the parameter entry belongs to. It should
be noted that multiple rows (i.e key/value pairs) may exist for each
execution.

e TYPE_CD: String representation of the type of value stored, which can
be either a string, date, long, or double. Because the type must be
known, it cannot be null.

e KEY_NAME: The parameter key.

e STRING_VAL: Parameter value, if the type is string.

e DATE_VAL: Parameter value, if the type is date.

e LONG_VAL: Parameter value, if the type is a long.

e DOUBLE_VAL: Parameter value, if the type is double.

e IDENTIFYING: Flag indicating if the parameter

e ontributed to the identity of the related

e obInstance.

It is worth noting that there is no primary key for this table. This is
simply because the framework has no use for one, and thus doesn’t require
it. If a user so chooses, one may be added with a database generated key,
without causing any issues to the framework itself.

B.4 BATCH_JOB_EXECUTION

The BATCH_JOB_EXECUTION table holds all information relevant to the
JobExecution object. Every time a Job is run there will always be a new
JobExecution, and a new row in this table:

1. CREATE TABLE BATCH_JOB_EXECUTION (

25 JOB_EXECUTION_ID BIGINT PRIMARY KEY ,
3. VERSION BIGINT,

4. JOB_INSTANCE_ID BIGINT NOT NULL,

B CREATE_TIME TIMESTAMP NOT NULL,

6. START_TIME TIMESTAMP DEFAULT NULL,

75 END_TIME TIMESTAMP DEFAULT NULL,

8. STATUS VARCHAR(10),

©), EXIT_CODE VARCHAR(20),

10. EXIT_MESSAGE VARCHAR(2500),

11. LAST_UPDATED TIMESTAMP,

12. constraint JOB_INSTANCE_EXECUTION_FK foreign key (JOB_INSTANCE_ID)
IS references BATCH_JOB_INSTANCE (JOB_INSTANCE_ID)

14. ) ;
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Below are descriptions for each column:

B.

JOB_EXECUTION_ID: Primary key that uniquely identifies this execution.
The value of this column is obtainable by calling the getId method of
the JobExecution object.

VERSION: See above section.

JOB_INSTANCE_ID: Foreign key from the BATCH_JOB_INSTANCE table
indicating the instance to which this execution belongs. There may be
more than one execution per instance.

CREATE_TIME: Timestamp representing the time that the execution was
created.

START_TIME: Timestamp representing the time the execution was started.
END_TIME: Timestamp representing the time the execution was finished,
regardless of success or failure. An empty value in this column even
though the job is not currently running indicates that there has been
some type of error and the framework was unable to perform a last save
before failing.

STATUS: Character string representing the status of the execution. This
may be COMPLETED, STARTED, etc. The object representation of this
column is the BatchStatus enumeration.

EXIT_CODE: Character string representing the exit code of the
execution. In the case of a command line job, this may be converted
into a number.

EXIT_MESSAGE: Character string representing a more detailed description
of how the job exited. In the case of failure, this might include as
much of the stack trace as is possible.

LAST_UPDATED: Timestamp representing the last time this execution was
persisted.

5 BATCH_STEP_EXECUTION

The BATCH_STEP_EXECUTION table holds all information relevant to the
StepExecution object. This table is very similar in many ways to the
BATCH_JOB_EXECUTION table and there will always be at least one entry per
Step for each JobExecution created:

il

CREATE TABLE BATCH_STEP_EXECUTION (
STEP_EXECUTION_ID BIGINT PRIMARY KEY ,
VERSION BIGINT NOT NULL,

STEP_NAME VARCHAR(100) NOT NULL,
JOB_EXECUTION_ID BIGINT NOT NULL,

START_TIME TIMESTAMP NOT NULL ,
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10.

11.

12.

14.

1l

16.

17.

18.

19.

20.

21.

22.

END_TIME TIMESTAMP DEFAULT NULL,
STATUS VARCHAR(10),
COMMIT_COUNT BIGINT ,
READ_COUNT BIGINT ,
FILTER_COUNT BIGINT ,
WRITE_COUNT BIGINT ,
READ_SKIP_COUNT BIGINT ,
WRITE_SKIP_COUNT BIGINT ,
PROCESS_SKIP_COUNT BIGINT ,
ROLLBACK_COUNT BIGINT ,
EXIT_CODE VARCHAR(20) ,
EXIT_MESSAGE VARCHAR(2500) ,
LAST_UPDATED TIMESTAMP,
constraint JOB_EXECUTION_STEP_FK foreign key (JOB_EXECUTION_ID)
references BATCH_JOB_EXECUTION(JOB_EXECUTION_ID)
) 7

Below are descriptions for each column:

STEP_EXECUTION_ID: Primary key that uniquely identifies this execution.
The value of this column should be obtainable by calling the getId
method of the StepExecution object.

VERSION: See above section.

STEP_NAME: The name of the step to which this execution belongs.
JOB_EXECUTION_ID: Foreign key from the BATCH_JOB_EXECUTION table
indicating the JobExecution to which this StepExecution belongs. There
may be only one StepExecution for a given JobExecution for a given Step
name.

START_TIME: Timestamp representing the time the execution was started.
END_TIME: Timestamp representing the time the execution was finished,
regardless of success or failure. An empty value in this column even
though the job is not currently running indicates that there has been
some type of error and the framework was unable to perform a last save
before failing.

STATUS: Character string representing the status of the execution. This
may be COMPLETED, STARTED, etc. The object representation of this
column is the BatchStatus enumeration.

COMMIT_COUNT: The number of times in which the step has committed a
transaction during this execution.

READ_COUNT: The number of items read during this execution.
FILTER_COUNT: The number of items filtered out of this execution.
WRITE_COUNT: The number of items written and committed during this
execution.

READ_SKIP_COUNT: The number of items skipped on read during this
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execution.

WRITE_SKIP_COUNT: The number of items skipped on write during this
execution.

PROCESS_SKIP_COUNT: The number of items skipped during processing
during this execution.

ROLLBACK_COUNT: The number of rollbacks during this execution. Note
that this count includes each time rollback occurs, including rollbacks
for retry and those in the skip recovery procedure.

EXIT_CODE: Character string representing the exit code of the
execution. In the case of a command line job, this may be converted
into a number.

EXIT_MESSAGE: Character string representing a more detailed description
of how the job exited. In the case of failure, this might include as
much of the stack trace as is possible.

LAST_UPDATED: Timestamp representing the last time this execution was
persisted.

6 BATCH_JOB_EXECUTION_CONTEXT

The BATCH_JOB_EXECUTION_CONTEXT table holds all information relevant to an
Job’s ExecutionContext. There is exactly one Job ExecutionContext per

JobExecution, and it contains all of the job-level data that is needed for

a particular job execution. This data typically represents the state that

must be retrieved after a failure so that a JobInstance can ‘start from
where it left off’.

il

CREATE TABLE BATCH_JOB_EXECUTION_CONTEXT (
JOB_EXECUTION_ID BIGINT PRIMARY KEY,
SHORT_CONTEXT VARCHAR(2500) NOT NULL,
SERIALIZED_CONTEXT CLOB,
constraint JOB_EXEC_CTX_FK foreign key (JOB_EXECUTION_ID)
references BATCH_JOB_EXECUTION(JOB_EXECUTION_ID)

)

Below are descriptions for each column:

JOB_EXECUTION_ID: Foreign key representing the JobExecution to which
the context belongs. There may be more than one row associated to a
given execution.

SHORT_CONTEXT: A string version of the SERIALIZED_CONTEXT.
SERIALIZED_CONTEXT: The entire context, serialized.
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B.7 BATCH_STEP_EXECUTION_CONTEXT

The BATCH_STEP_EXECUTION_CONTEXT table holds all information relevant to
an Step’s ExecutionContext. There is exactly one ExecutionContext per
StepExecution, and it contains all of the data that needs to persisted for
a particular step execution. This data typically represents the state that
must be retrieved after a failure so that a JobInstance can ‘start from
where it left off’.

1. CREATE TABLE BATCH_STEP_EXECUTION_CONTEXT (

20 STEP_EXECUTION_ID BIGINT PRIMARY KEY,

3l SHORT_CONTEXT VARCHAR(2500) NOT NULL,

4. SERIALIZED_CONTEXT CLOB,

5 constraint STEP_EXEC_CTX_FK foreign key (STEP_EXECUTION_ID)
6. references BATCH_STEP_EXECUTION(STEP_EXECUTION_ID)

7.0) g

Below are descriptions for each column:

STEP_EXECUTION_ID: Foreign key representing the StepExecution to which the
context belongs. There may be more than one row associated to a given
execution.

SHORT_CONTEXT: A string version of the SERIALIZED_CONTEXT.
SERIALIZED_CONTEXT: The entire context, serialized.

B.8 Archiving

Because there are entries in multiple tables every time a batch job is
run, it is common to create an archive strategy for the meta-data tables.
The tables themselves are designed to show a record of what happened in
the past, and generally won’t affect the run of any job, with a couple of
notable exceptions pertaining to restart:

e The framework will use the meta-data tables to determine if a
particular JobInstance has been run before. If it has been run, and the
job is not restartable, then an exception will be thrown.

e If an entry for a JobInstance is removed without having completed
successfully, the framework will think that the job is new, rather than
a restart.

e If a job is restarted, the framework will use any data that has been
persisted to the ExecutionContext to restore the Job’s state.
Therefore, removing any entries from this table for jobs that haven’t

AR R4 {E A Hik(BookStack.CN) #JjE - 256 -



% B

completed successfully will prevent them from starting at the correct
point if run again.

B.9 International and Multi-byte
Characters

If you are using multi-byte character sets (e.g. Chines or Cyrillic) in
your business processing, then those characters might need to be persisted
in the Spring Batch schema. Many users find that simply changing the
schema to double the length of the VARCHAR columns is enough. Others
prefer to configure the JobRepository with max-varchar-length half the
value of the VARCHAR column length is enough. Some users have also
reported that they use NVARCHAR in place of VARCHAR in their schema
definitions. The best result will depend on the database platform and the
way the database server has been configured locally.

B.10 Recommendations for Indexing
Meta Data Tables

Spring Batch provides DDL samples for the meta-data tables in the Core jar
file for several common database platforms. Index declarations are not
included in that DDL because there are too many variations in how users
may want to index depending on their precise platform, local conventions
and also the business requirements of how the jobs will be operated. The
table below provides some indication as to which columns are going to be
used in a WHERE clause by the Dao implementations provided by Spring
Batch, and how frequently they might be used, so that individual projects
can make up their own minds about indexing.

Table B.1. Where clauses in SQL statements (excluding primary keys) and their approximate

frequency of use.

Default Table Name Where Clause Frequency

BATCH_JOB_INSTANCE jggiﬂéﬂiz?? & Egﬁggh;dime 2 Jou 3
BATCH_JOB_EXECUTION iOE—INSTANCE—ID E‘éggrgge a job is
o exeeion conesr | SEUTIONID =2 on comis dcorva

On commit interval,
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BATCH_STEP_EXECUTION VERSION = ? a.k.a. chunk (and at
start and end of
step)

STEP_NAME = ?
BATCH_STEP_EXECUTION gl ETETE CEEN S

JOB_EXECUTION_ID  execution
=7
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Appendix C. Batch Processing and
Transactions

C.1 Simple Batching with No Retry

Consider the following simple example of a nested batch with no retries.
This is a very common scenario for batch processing, where an input source
is processed until exhausted, but we commit periodically at the end of a
“chunk” of processing.

1. | REPEAT(until=exhausted) {
2.

3. | X {

5. .1 input;

6. .2 | output;

1
|
2
4. 3 | REPEAT (size=5) {
3
3
|
|
|
10. |

The input operation (3.1) could be a message-based receive (e.g. JMS), or
a file-based read, but to recover and continue processing with a chance of
completing the whole job, it must be transactional. The same applies to
the operation at (3.2) - it must be either transactional or idempotent.

If the chunk at REPEAT(3) fails because of a database exception at (3.2),
then TX(2) will roll back the whole chunk.
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C.2 Simple Stateless Retry

It is also useful to use a retry for an operation which is not
transactional, like a call to a web-service or other remote resource. For

example:
1. 0 | TX {
2.1 | input;
3. 1.1 | output;
4. 2 | RETRY {
5. 2.1 | remote access;
6. | }
7.}

This is actually one of the most useful applications of a retry, since a
remote call is much more likely to fail and be retryable than a database
update. As long as the remote access (2.1) eventually succeeds, the
transaction TX(0) will commit. If the remote access (2.1) eventually
fails, then the transaction TX(@) is guaranteed to roll back.

C.3 Typical Repeat-Retry Pattern

The most typical batch processing pattern is to add a retry to the inner
block of the chunk in the Simple Batching example. Consider this:

1. 1 | REPEAT(until=exhausted, exception=not critical) {
2. |

3. 2 | X {

4, 3 | REPEAT (size=5) {

RETRY (stateful, exception=deadlock loser) {

input;

output;

(o]
o o g A~ b~ —

|

|

| } PROCESS {

|
10. | } SKIP and RECOVER {
11. notify;
12.

IS

1S

|

|

|
14. | 3

|

16. |

|

17.
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The inner RETRY(4) block is marked as “stateful” - see the typical use
case for a description of a stateful retry. This means that if the the
retry PROCESS(5) block fails, the behaviour of the RETRY(4) is as follows.

e Throw an exception, rolling back the transaction TX(2) at the chunk
level, and allowing the item to be re-presented to the input queue.

e When the item re-appears, it might be retried depending on the retry
policy in place, executing PROCESS(5) again. The second and subsequent
attempts might fail again and rethrow the exception.

e Eventually the item re-appears for the final time: the retry policy
disallows another attempt, so PROCESS(5) is never executed. In this
case we follow a RECOVER(6) path, effectively “skipping” the item that

was received and is being processed.

Notice that the notation used for the RETRY(4) in the plan above shows
explictly that the the input step (4.1) is part of the retry. It also
makes clear that there are two alternate paths for processing: the normal
case is denoted by PROCESS(5), and the recovery path is a separate block,
RECOVER(6). The two alternate paths are completely distinct: only one is
ever taken in normal circumstances.

In special cases (e.g. a special TranscationValidException type), the
retry policy might be able to determine that the RECOVER(6) path can be
taken on the last attempt after PROCESS(5) has just failed, instead of
waiting for the item to be re-presented. This is not the default behavior
because it requires detailed knowledge of what has happened inside the
PROCESS(5) block, which is not usually available - e.g. if the output
included write access before the failure, then the exception should be
rethrown to ensure transactional integrity.

The completion policy in the outer, REPEAT(1) is crucial to the success of
the above plan. If the output(5.1) fails it may throw an exception (it
usually does, as described), in which case the transaction TX(2) fails and
the exception could propagate up through the outer batch REPEAT(1). We do
not want the whole batch to stop because the RETRY(4) might still be
successful if we try again, so we add the exception=not critical to the
outer REPEAT(1).

Note, however, that if the TX(2) fails and we do try again, by virtue of
the outer completion policy, the item that is next processed in the inner
REPEAT(3) is not guaranteed to be the one that just failed. It might well
be, but it depends on the implementation of the input(4.1). Thus the
output(5.1) might fail again, on a new item, or on the old one. The client
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of the batch should not assume that each RETRY(4) attempt is going to
process the same items as the last one that failed. E.g. if the
termination policy for REPEAT(1) is to fail after 10 attempts, it will
fail after 10 consecutive attempts, but not necessarily at the same item.
This is consistent with the overall retry strategy: it is the inner
RETRY(4) that is aware of the history of each item, and can decide whether
or not to have another attempt at it.

C.4 Asynchronous Chunk Processing

The inner batches or chunks in the typical example above can be executed
concurrently by configuring the outer batch to use an AsyncTaskExecutor.
The outer batch waits for all the chunks to complete before completing.

1. 1 | REPEAT(until=exhausted, concurrent, exception=not critical) {
2. |

3. 2 | X {

4. 3 | REPEAT (size=5) {

|
6. 4 | RETRY (stateful, exception=deadlock loser) {
7. 4.1 | input;
8. 5 | } PROCESS {
9. | output;
10. 6 | } RECOVER {
11. | recover;
12. | }
13. |
14. | }
15. |}
16. |
17. 1}

C.5 Asynchronous Item Processing

The individual items in chunks in the typical can also in principle be
processed concurrently. In this case the transaction boundary has to move
to the level of the individual item, so that each transaction is on a
single thread:

1. 1 | REPEAT(until=exhausted, exception=not critical) {

w
N —

| REPEAT (size=5, concurrent) {

IN

X {

o g

RETRY(stateful, exception=deadlock loser) {

input;

a b b W —

} PROCESS {

A A4(E A Pk (BookStack.CN) i - 262 -



f%C

| output;
10. 6 | } RECOVER {

11. recover;

12.

1S
16.

|
|
|
14. |
|
|
17. |
This plan sacrifices the optimisation benefit, that the simple plan had,
of having all the transactional resources chunked together. It is only

useful if the cost of the processing (5) is much higher than the cost of
transaction management (3).

C.6 Interactions Between Batching and Transaction Propagation

There is a tighter coupling between batch-retry and TX management than we
would ideally like. In particular a stateless retry cannot be used to
retry database operations with a transaction manager that doesn’t support
NESTED propagation.

For a simple example using retry without repeat, consider this:

1. 1 [ TX {

2. |

3. 1.1 | input;

4. 2.2 | database access;
5. 2 | RETRY {

6. 3 | X {

7. 3.1 | database access;
8. | }

9. |}

10. |

1. ]}

Again, and for the same reason, the inner transaction TX(3) can cause the
outer transaction TX(1) to fail, even if the RETRY(2) is eventually
successful.

Unfortunately the same effect percolates from the retry block up to the
surrounding repeat batch if there is one:

3. 2 | REPEAT (size=5) {
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10.

11.

12.

13.

input;

database access;

|

|

| RETRY {
| ™ {
|

database access;

Now if TX(3) rolls back it can pollute the whole batch at TX(1) and force
it to roll back at the end.

What about non-default propagation?

In the last example PROPAGATION_REQUIRES_NEW at TX(3) will prevent the
outer TX(1) from being polluted if both transactions are eventually
successful. But if TX(3) commits and TX(1) rolls back, then TX(3) stays
committed, so we violate the transaction contract for TX(1). If TX(3)
rolls back, TX(1) does not necessarily (but it probably will in
practice because the retry will throw a roll back exception).
PROPAGATION_NESTED at TX(3) works as we require in the retry case (and
for a batch with skips): TX(3) can commit, but subsequently be rolled
back by the outer transaction TX(1). If TX(3) rolls back, again TX(1)
will roll back in practice. This option is only available on some
platforms, e.g. not Hibernate or JTA, but it is the only one that works
consistently.

So NESTED is best if the retry block contains any database access.

C.7 Special Case: Transactions with Orthogonal Resources

Default propagation is always OK for simple cases where there are no

nested database transactions. Consider this (where the SESSION and TX are

not global XA resources, so their resources are orthogonal):

A W

o g

SESSION {
input;
RETRY {

X {

W w N B e

database access;
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Here there is a transactional message SESSION(O@), but it doesn’t
participate in other transactions with PlatformTransactionManager, so
doesn’t propagate when TX(3) starts. There is no database access outside
the RETRY(2) block. If TX(3) fails and then eventually succeeds on a
retry, SESSION(®) can commit (it can do this independent of a TX block).
This is similar to the vanilla “best-efforts-one-phase-commit” scenario -
the worst that can happen is a duplicate message when the RETRY(2)
succeeds and the SESSION(O@) cannot commit, e.g. because the message system

is unavailable.

C.8 Stateless Retry Cannot Recover

The distinction between a stateless and a stateful retry in the typical
example above is important. It is actually ultimately a transactional
constraint that forces the distinction, and this constraint also makes it
obvious why the distinction exists.

We start with the observation that there is no way to skip an item that
failed and successfully commit the rest of the chunk unless we wrap the
item processing in a transaction. So we simplify the typical batch
execution plan to look like this:

1. 0 | REPEAT(until=exhausted) {
2. |

3. 1 | X {

4, 2 | REPEAT (size=5) {

|
6. 3 | RETRY(stateless) {
7. 4 | Tx {
8. 4.1 | input;
9. 4.2 | database access;
10. | }
11. 5 | } RECOVER {
12. 5.1 | skip;

13.
14.
1S
16.
17.

18.

Here we have a stateless RETRY(3) with a RECOVER(5) path that kicks in
after the final attempt fails. The “stateless” label just means that the
block will be repeated without rethrowing any exception up to some limit.
This will only work if the transaction TX(4) has propagation NESTED.
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If the TX(3) has default propagation properties and it rolls back, it will
pollute the outer TX(1). The inner transaction is assumed by the
transaction manager to have corrupted the transactional resource, and so
it cannot be used again.

Support for NESTED propagation is sufficiently rare that we choose not to
support recovery with stateless retries in current versions of Spring
Batch. The same effect can always be achieved (at the expense of repeating
more processing) using the typical pattern above.
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ANIER

e KRiEF(Glossary)
o Spring BatchAi&x®

Batch #t

Batch Application Style (ItALIEFZFEMNIR)
Batch Processing (HtAIB{ESS)

Batch Window (HtALIEE)

Step (Z8)

Tasklet (/MES)

Batch Job Type (HtACIBEMVZERY)

Driving Query (IRzNIZEiH)

Item (FIEIN)

Logical Unit of Work (LUw, ZBiET{F&T)
Commit Interval (&xXX(g)
Partitioning (%R, 9KX)

Staging Table (9 E&FR, MERR)
Restartable (RIEXREFIM)

Rerunnable (®]BXE1T)

Repeat (EE)

Retry (ZEi#)

Recover (1&kE)

Skip (Bk)

ANiEFR (Glossary)

Spring BatchAiEz

Batch

An accumulation of business transactions over time.

e

B & A (8] RRAMAZRLI — Al ZE 53,

Batch Application Style (HtAMIBIZFRXIG)

Term used to designate batch as an application style in its own right
similar to online, Web or SOA. It has standard elements of input,
validation,
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processing and output. In addition, it requires monitoring at a macro
level.

FARFIEH AL IE B S HIEF XASRIARIE, £UF online, Web 3X#E S0A, HEBHIRETRE
B WAL BIE RBERERANWSER, WEAE Uk i, W, TREEZNER LH#HITSE

=

Batch Processing (FtAtIB(ESR)

The handling of a batch of many business transactions that have
accumulated over a period of time (e.g. an hour, day, week, month, or
year). It is the application of a process, or set of processes, to many
data entities or objects in a repetitive and predictable fashion with
either no manual element, or a separate manual element for error

processing.

MET—EREIFE(EE/Ne. R B, AEF)BMSTESRB —tHEITAE, XMERFAIUE—
MR, NE—AHTE, UESETINANARNIERSBFEIE/ TR, BEAREBEALTH, &L
HRFEALRMRFITLIE,

Batch Window (#tAIEEO)

The time frame within which a batch job must complete. This can be
constrained by other systems coming online, other dependent jobs needing
to execute or other factors specific to the batch environment.

HALIBIE WM PE X NS ESEEATEM, PIEEREIMGILEE: EthRAE LL, BXFLERT,
FERRETHOEMENEMER .

Step (¥E)

It is the main batch task or unit of work controller. It initializes the
business logic, and controls the transaction environment based on commit
interval setting, etc.

XREBMMAIEES, HELFEHIRMAEMET. AEFHTIESEENRL, ETRERRERE
HESIWE, FF.

Tasklet (/JMESH)

A component created by application developer to process the business logic
for a Step.

A A4(E A Pk (BookStack.CN) i - 268 -



NIER

MIEFSICIEMAL, FRLGERED step PHNLEIBIE,

Batch Job Type (IACIB/EN/ZEAY)

Job Types describe application of jobs for particular type of processing.
Common areas are interface processing (typically flat files), forms
processing (either for online pdf generation or print formats), report
processing.

TRl SR AT RE SR BRI b IRRE [, HEIGUHEE BOLE(BERTEXA), BIVLE (T
LLERPIFEITENETN), MRAES,

Driving Query (IRzh&Eif)

A driving query identifies the set of work for a job to do; the job then
breaks that work into individual units of work. For instance, identify all
financial transactions that have a status of “pending transmission” and
send them to our partner system. The driving query returns a set of record
IDs to process; each record ID then becomes a unit of work. A driving
guery may involve a join (if the criteria for selection falls across two
or more tables) or it may work with a single table.

—RBAEWARIFR—MEMEMEITIEAR,;, ARITIFRITEMABENNIIFRT, I, LA
REREHER " NEMRS ARZILSHERHFRE. BFEDROENIEMICRIIDES,; 814
IiBRID HEHSMA— NIRRT, —REMNEHFIELSR joinki (MRFHBIAIHSAN
®), WEAIERREAREINRK,

Item (ZFIEIN)

An item represents the smallest ammount of complete data for processing.
In the simplest terms, this might mean a line in a file, a row in a
database table, or a particular element in an XML file.

— item KREBAENR/NWTENHE, SERMNIERE, sSTURXEHPRH—1T(1ine), IE
RPF—1T(row), FEXMLXEFR—MFERIITTE (element),

Logical Unit of Work (LUW, B3I {FET)

EXETEesE T, Logicial

A batch job iterates through a driving query (or another input source such
as a file) to perform the set of work that the job must accomplish. Each
iteration of work performed is a unit of work.
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AR BIT IRENE 1 (XE R Z RBVNIR ) RN AT RMFTME TIE. TFMITHIEX
BERHME— T TIFRT,

Commit Interval (E3xR[XIg])
A set of LUWs processed within a single transaction.

EREANESPREN BETIFRETES.

Partitioning (4R, #7KX)

Splitting a job into multiple threads where each thread is responsible for
a subset of the overall data to be processed. The threads of execution may
be within the same JVM or they may span JVMs in a clustered environment
that supports workload balancing.

BF—MEWIRDLESNEERAIT, SNEERINFTHEBRNRIEPH—EBD, XLLE0]gEER—
NIVMHRITT, tHETRERSHIVMTESZIS TR L @M R MR IZIT,

Staging Table (% E&ZR, PHERER)
A table that holds temporary data while it is being processed.

—MAEIRIEENR, EERREEERAIE,

Restartable (®"[BXBIAY)

A job that can be executed again and will assume the same identity as when
run initially. In otherwords, it is has the same job instance id.

ATRRIATROMEN, MEBXRMITER, MYXETEERENSN, RS2z, REREBHERFILS:
&l id.

Rerunnable (®[BXIBIT)

A job that is restartable and manages its own state in terms of previous
run’s record processing. An example of a rerunnable step is one based on a
driving query. If the driving query can be formed so that it will limit
the processed rows when the job is restarted than it is re-runnable. This
is managed by the application logic. Often times a condition is added to
the where statement to limit the rows returned by the driving query with
something like “and processedFlag != true”.
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AIBRBEhEEN, FHERRIEZRIRAIRICRRSIEIRAR B BRIRS, THBKIBIT Step B9—1
BlFRETF driving query BIEE7., @IRZE re-runnable B9, LY restarted fg,
driving query FISHIREZEITRIALIT, HAXBNAREFZERE, BERT where F
ARRINFZFGREHEIDRERESR, B0 “processedFlag != true”,

Repeat (EE)

One of the most basic units of batch processing, that defines
repeatability calling a portion of code until it is finished, and while
there is no error. Typically a batch process would be repeatable as long
as there is input.

MAEBRERANETZ—, EXTAEEERN—PHINE, BIZAEMESHIE, WRAHEN
B, BEXRY, RABLABWMARE, MAEIERSZ-EEE.

Retry (Eif)

Simplifies the execution of operations with retry semantics most
frequently associated with handling transactional output exceptions. Retry
is slightly different from repeat, rather than continually calling a block
of code, retry is stateful, and continually calls the same block of code
with the same input, until it either succeeds, or some type of retry limit
has been exceeded. It is only generally useful if a subsequent invocation
of the operation might succeed because something in the environment has
improved.

B THEREX BENESHERELIEEX, Eil(Retry)FfIEE (Repeat ) lBERE, X
BEEANRNAREMBER, AAZRRERSHN, FUSXEBI2EABEMEA, EHFMIIN
b, HEFRELBETEMERANSTIARG., —MIABERBEMIINBIMENE LT, WRINEPFE
BEINE, MAFESREREANIINEATHEEBRER.,

Recover (k&)

Recover operations handle an exception in such a way that a repeat process
is able to continue.

MERMEARNMIRE, BIXMANEESTEFUHAETE,

Skip (i)

Skip is a recovery strategy often used on file input sources as the
strategy for ignoring bad input records that failed validation.
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