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XA

2. Modify data

10

3. Modify data

4. Modify data

5. Prepare to commit the transaction

4.1 Register a branch transaction

Y VY Y

3.1 Register a branch transaction

2.1 Register a branch transaction

6. Commit or roll back the transaction
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XA¥ E#Y - LLR (Logging Last Resource)

LLR
Application Code .
1) 2RF—1 non-XABIERESE52/XAES,
Res1.dologic
ResZ.doLogic 2) Z:%E§1$é% XA%% EI‘JACI D#%Il‘i

ff;’;jf;;?f 3) {EBNSZFIXARYERIEIR (M Oracle ¥k iz EF R )R LI
AITIRE

‘ 1) PreparePfE&:
b) LLRAZ=Spreparefftks

PrepareI 2) CommitfiEs:

a) BRLELLR, EXFHXARNXARBIEEFREII—
SRR KESAEE, KMESETEA—XA5ES
22:;:2::;2:: LLR commit: XA Res.commit: b) ?ﬂ?:lﬁ{ZISE’\JJttnon—XA?&?}Ei}? E’\J:\&:Eﬁ
LocalTx.start Res1l.commit C) ;E?CLLR%’—%%E’\JZKi‘m%%

Insert tx log (XA) Res2.commit
SRR d) ERXHEXFXANZ5ZFENATMES

LocalTx.commit Resn.commit
e) RRENMXAES

commit phase

Resn.prepare
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TCCEHEHEZHEEA! (Try...Confirm/Cancel)
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createBooking

/booking . .
tccClient.confirm

tccClient.cancel

Resource Endpoint
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alt / [Confirm phase]

Commit Txn
PUT /bxen/{xid}

Confirm
PUT /reservation/{id1}

- HTTP 200
Confirm
PUT /booking/{id2} -
e HTTP 200
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Abort Txn
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executePayment
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‘ deliveryOrder

concludeQOrder
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SAGAFE ZHhREHZIE T (Orchestrator / Coordinator)

Coordinator
Application calls
Travel
Agen . 1y 01 LT . . ”
mﬁmﬂ% / [ Saga client to coordinator calls
o

Coordinator to application calls
Vi

Hotel Service tibrary

reserve()
commit()

Flight Service
reserve()
commit()

rollback() rollback()
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MicroProfile LRA(Long Running Action)E 3B RiE

Eclipse Microprofile Simplified Sequence

(msmen]  [Eicmer] [ ] [ ] [ Comn| [Comeee] [ s
I 1 ] | | I ] i
= POST staril B i i 1 1 I 1 1
- i | | I i ]
| i | | I ] i
__________ i i i I ] i
<l . i | | | i ]
mskraRoom ! ! ! ! ! !
! add CompleteHotel | | | | :
|:::|'q and CompensateHotal ! ! : i !
]
—————————————— | | | ] i
_________________________ | | | i
<1 T . . i : .
| resarveRlicht | i i i i i
] ¥ | I i i
| add Gomplata#irlina : ! J J
I:;:|4 and Componsalglariing | | : |
_______________ P i
~ i i : :
ﬂ ___________ e === A== === i 1 ] 1
| : | | | | |
1 ] 1
POST plata | eomplete : | 1 | |
i I m i i i
- T~ o i | '
i complate ! i i
q ! : : T :
S ' | : : :
i I
' | i : : |
| . ' . . :
B | T
| Failure Flow ] POST cancel : : : ! ! :
i compehsate | .
J | ' | | Dm
D O . S O
i | compensate | i | :
t T T
q : | | | g l
<]-—-—-—————— | I i I | I
i I I I | !
i H I i I ! |
i | I i I | !
L i i I i I | '

All calls are assumed to be synchronous request/response REST/HTTPS
Solid lines are requests, dashed lines are responses
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LRAZ 5B A

@PuUT
@LRA(LRA.Type.REQUIRES NEW) (1]
@Path("start-example") 1. REQUIRES_NEW: FELRAE S
public Response startExample(@HeaderParam(LRA HTTP CONTEXT HEADER) URI 1lrald, o
String data) { 2. HESMIAZE(Coordinator) D ECHIE
if (data.contains("BOOM")) {
throw new RuntimeException("BOOM 3'%"); o %$%|D

}

LOGGER.info("Data " + data + " processed z@"); 3. RIEBHTE, MESHEERIEIMEE)

return Response.ok().build(); o
} FE<
o 4. BRI, HESHIREETMRD
@Complete o
@Path("complete-example") NP
public Response completeExample(@HeaderParam(LRA HTTP CONTEXT HEADER) URI 1lraIld) { ﬂE B¥

LOGGER.log{(Level.INFO, "LRA id: {0} completed #£", lrald);

return LRAResponse.completed(); 5. @Complete: RAEZhIEZEARNER
}
hEZE SR
@PUT
@Compensate o . .
@Path("compensate-example") 6. @Compensate: EE$%WJ‘1E%§1H}EEEI\J
public Response compensateExample(@HeaderParam(LRA HTTP CONTEXT HEADER) URI lraId) {

LOGGER . log(Level.SEVERE, "LRA id: {0} compensated #", lrald); *tMETHEIZEES2I

return LRAResponse.compensated();
}
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@LRA - &I /B4

VT

@LRA LRAESE ETX

REQUIRED MRFHELRAEZS LT, WMAMBERILRAES, BN, A —TLRAES
REQUIRES_NEW A —1LRAES

MANDATORY S5MENLRAES, WRLRALTXREFE, NIkKkEE

SUPPORTS S5MEMLRAES, BUNRLRALTXAEFE, W2
NOT_SUPPORTED IGER A S5 LRAESZ(FELRAL T XEARER)

NEVER NEETELRAS S L X HH1T, SNEERHTTP 412551%

NESTED BIEBRELRAFES

timeLimit/timeUnit FEmRKMEIRS, dHIBRIcancel (compensate)

End FHERTHRITE BB EE XA (complete)LRAE S

cancelOn/cancelOnFamily ET AHTTPIRZSEE BT il & canceli®F (compensate)

23 Copyright © 2023, Oracle and/or its affiliates



LRAS 5 E =4

@PuUT

@LRA(LRA.Type.REQUIRES NEW) €

@Path("start-example")

public Response startExample(@HeaderParam(LRA HTTP CONTEXT HEADER) URI lrald, o

1. REQUIRES_NEW: HF/ZLRAES

String data) { 2. HESWIAR(Coordinator) D ECHI L
if (data.contains("BOOM")) {
throw new RuntimeException("BOOM 3%t"); o %$%|D

3. WIEHIE, MESHIEREKIEMETE]

LOGGER.info("Data " + data + " processed zg");
return Response.ok().build(); o

} fEES
-::-':FjUT1 o 4. KRIBpTH, HESNIEREAIETTHED
@Complete
Mp}lete- example") E(=4

o~

public Response completeExample(@HeaderParam(LRA HTTP CONTEXT HEADER) URI lrald) {
LOGGER. log(Level.INFO, "LRA id: {0} completed #&", lrald);

return LRAResponse.completed(); 5. @Complete: HES A2 E BT

}
N {EE4E LI

@PUT
@Compensate o . £Z HhE 224
m%nsate—example") 0. @Compensate. EH%;«:TJJ\]H%%]H}EHE’\J
public Response compensateExample(@HeaderParam(LRA HTTP CONTEXT HEADER) URI lraId) {

LOGGER. log (Level.SEVERE, "LRA id: {0} compensated #M", lrald); *MEGH{EIZ LI

return LRAResponse.compensated();
}
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LRA - =[]

AR fa R

@Compensate EZRUENEZERNITHME R E. BEHESESARBoflA, —AKAHTTP PUTRTEFIE
£

@Complete EZEFRETMRNRITHGZE. BERESERSEMA, —RAHTTP PUTRAEFIEE.

@Status %ﬁ’rﬂ\lﬂ%‘%)\_x_ﬂ:tﬁ FEIRB5EHFRRE, ALUREZE@Complete / @Compensate TH{E
KA EREEEIR, H@Complete/@Compensate5i2AREREEN LA EZERE,

@Forget complete/compensateti $5(500)3 F 5 (202) 0 IB1E R WERLRA, statusiBAH IR 4METTR,
FELRAXANSMETHNFLRA, —RSHAHTTP DELETEZR/R

@Leave HFIFESARILES5EBEF THFIBLRAES, RILELRAEFESLEREY, IEES588
@Complete/@Compensate 572 F =17, BE BN,

@AfterLRA SRILRAE S TG, BHESMERBoEA. —fRAHTTP PUTRT.

(HEADERZ1) LRA_HTTP_CONTEXT_HEADER: ZEZID (Irald)

@HeaderParam LRA_HTTP_PARENT_CONTEXT_HEADER: FEZEZID (B#ERBERT)
LRA_HTTP_ENDED_CONTEXT_HEADER: B5&mHMESID (@AfterLRAREIE)
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LRAR SR A

EFREEAE(ZR):

Active: LRABZEIE, REHITRHA/BUHRD
E

Cancelling: 1Effl & BUELRARIZH{E

Cancelled: REIMEUHET HEILRAEZ(FIEESS5S
FENINTTR T *M=IZEE)

FailedToCancel: BUELRABI T irl@(ZE/D—
M E5ERITMRZERNT)

Closing: IEfifi/& XFILRABITHIE

Closed: FYINXHT HEiLRAZES(FIES5E
B INHIT T SThkiZEE)

FailedToClose: XFILRAHIL T )@ (ZE/L—1
5B PITTRERKNT)
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( NoLRAContext )
"There is no active LRA context”
startLRA ﬁ:el failed }:ancelled close failed “closed
LRAConNtext )

— N ActiveLRA W
initial state J

Etar‘tLRA

L;LF-‘.A exists and has not yet been asked to close or cancel”

&ose

( Closing

tone or more participants J

are still completing”

r’- Closed W r- FailedToClose
"all participants "One or more participants
have completed” did not complete”
cancel (transition is only allowed if LRA is nested)

( Cancelling w

"One or more participants
are still compensating”

( FailedToCancel w rr Cancelled w

"One or more participants "All participants
did not compensate” have compensated”

A
Source: Eclipse MicroProfile LRA



https://download.eclipse.org/microprofile/microprofile-lra-1.0-M1/microprofile-lra-spec.html

LRAKRZS =AY T

( NotEnlisted w

"The participant is not
associated with any LRA"

/n:pleted compensa%‘orget eave

F5S255AE(AEEKRS)

joinLRA

( Enlisted )
Active: BMMALRA, [E:=HIT5M/AMEEITE
E}in
= c > R4 — — Active
Compensatlng. Emk*l\1ﬁ EjJ 1/E @ETN! participant has joined the LRA and has not yet been asked to compensate or complete"}
complete

Compensated: FXINAIT 7 *M=EEHIE rl‘ﬁ Compieting

E&E%SST#{A??E; "
FailedToCompensate: #M=EXKT compensate

FailedToComplete ( Completed W

"Must wait for the "Participant can now clean up and forget
Completing: IEf &5 R ENF(ELE) B T )

. /
e arpant o lcted i racted Laa)
Completed: FINAIT T STRIZLE .
EF?:Tadst::rEct:I?ed"
FaiIEdTocom pl ete : ?ﬂ?ﬁ%}ﬁﬁiﬁ QEJH\Q T (FailedToCompensate\ rr Compensated
"Must wait for the "Participant can now clean up
Lforget message” J Land forget the LRA" J
. v
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SAGA / LRA /N4&

EX
= . BBSEMRITEMES, —LRARE LS
%_‘ XA ES AR — 2 BES, MRS
.| REAES5EAN, HIITAMEENE,

Transaction Manger for
Microservices (LRA coordinator) ﬁﬁ 5
B Eid FARNY

¢ Zliiﬂ’%%, %é%%ﬁj) II?E%E&?F
Join Complete or Start Complete or Join Complete or
LRA Compensate LRA Compensate LRA Compensate o i*#ﬁﬁj@ﬂ:%ﬁﬁlg%%
« 1PC
o o 0o
o] 0 Lo ] (o] (s (o] A ACIDI:Fl, Z:ij:% nln
oo oo afOye
o o oo 0o &
Transaction participant Transaction initiator Transaction participant L
applicaﬁon‘l P application applicaﬁonzp o BRAHE, EFEA—EBMHFEPIRESAIEE
[ . BRATHE, REHSABEN Sk SE
55 )T/ *M= 1R
E
==3
- KAESS(AREEALRE), gEEZHEIAR
Client T A
_ﬁll‘i’lklm\o
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Oracle#i#EFE¥4Saga Choreography(FTCH R 4mHEZS ) E LAY
5 - Oracle TxEventQ

Oracle TxEventQ in the converged database
Combined pub/sub (events) and produce/consume (messages) architecture

i T = Queue Table 1 Consumers
|JSON| = [
= Event stream Consume = O
0 ;m
o\ / Event stream2 Subscribe = —> ®
= Event stream3 |;r"1
RY's :
@ Event stream4
Kafka JMS Queue
Connector propagation EE
Remote Qracle DB
Kafka Transactional Event
— Queues (TxEventQ)
Oracle DB f@) with Queue Table 1
Producers Q Transactional Event Queues (TxEverl) Consumers
: PL/saL O— | Broker . k.l
3 Igython I |:r:.|:—- Queue Table 1 Queue Table 2 | Tm
. l;iquc_ire-is Q Fresliica Event stream1 ‘ ‘ Event stream1 CRpEmE
* Besd 8P O Event stream?2 ‘ ‘ Event stream2 I O
&:{;rl?mJg soon) r"’] _ 11 _ r‘*"]
- Kafka Java == 3 1. v s
Client ,1_": N 7 Publish Event stream3 ‘ ‘ Event stream3 Subscribe ?
O Event stream4 ‘ ‘ Event stream4 O

- Fartitioned Queues
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Choreography & Oracle TxEventQ
-BETFESHNEHLAME R

____________________

SERTERIE

Web Server |===| Orders Service Payment Service

KRt Notified &

Consume
Event #1

EVENT #1

________________________________________

« BHHEERVES AN EHXR TR TR—TTSHBIEESZST, RIET RFIE—EE)
- [ARESRFRIETHEERSX EHexactly oncefFld (BHBEASEELA T, BAREEHE)
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try {
TopicConnectionFactory g_cf = AQjmsFactory.getTopicConnectionFactory(dataSource};
TopicConnection g _conn = q_cf.createTopicConnection();
session = g_conn.createTopicSession(true, Session.CLIENT_ACKMOWLEDGE);
OracleConnection jdbcConnection = (({0OracleConnection){(AQjmsSession) session).getDBConnection()); —— a2 2 -
System.nut.print131{"DrderSeruiceEventPr{:ducer.updateDataﬁng\dSendEvent actiVEEpaﬁ ecid=" + activeSpan); ?UiHY?&?ErE‘_ﬁ*ﬁ
short seqnum = 208;
String[]l metric = new Stringl[0OracleConnection.END_TO END STATE_INDEX MAX];
metricl0OracleConnection.END_TO_END ACTION INDEX] = "orderservice_action_placeOrder";
metricl0OracleConnection.END_TO_END MODULE_INDEX] = "orderservice module";
metric[OracleConnection.END_TO_END CLIENTID INDEX] = "orderservice clientid";
metric[0racleConnection.END_TO_END ECID_INDEX] = spanIdForECID;
activeSpan.setBaggageItem(“ecid", spanIdForECID);
jdbcConnection.setEndToEndMetrics(metric, seqnum);

System.out.println("updateDataAndSendEvent jdbcConnection:" + jdbcConnection + * activeSpan:" + activeSpan + " s

Order insertedOrder = insertOrderViaSODA{orderid, itemid, deliverylocation, jdbcConnection); E%ﬁi}’%%&*&ﬁ
if {OrderResource.crashAfterInsert) System.exit(-1);

System.out.println("updateDataAndSendEvent insertOrderViaSODA complete about to send order message...");

Topic topic = ((AQjmsSession) session).getTopic{OrderResource.orderQueuelwner, OrderResource.orderQueueName);
System.out.println("updateDataAndSendEvent topic:" + topic);

TextMessage objmsg = session.createTextMessage();

TracingMessageProducer producer = new TracingMessageProducer(session.createPublisher(topic), orderResource.getTracer()];
objmsg.setIntProperty("Id”, 1);
objmsg.setIntProperty({"Priority", 2});

String jsonString = JsonUtils.writeValueAsString{insertedOrder);
objmsg.setText(jsonString);

objmsg.setIJMSPriority(2);

producer.send(topic, objmsg, DeliveryMode.PERSISTENT, 2, AQjmsConstants.EXPIRATION_NEVER}); :§i2q53§§12F

session.commit();
System.out.println("updateDataAndSendEvent committed JSOM order in database and sent message in the same tx with paylead:" + json5String);
return topic.toString{};

} catch (Exception &) {
System.out.println("updateDataAndSendEvent failed with exception:" + e};

e EHMIBEM R
session. rollback(); g{tl:&lﬁl_g%q]

Copyek @I RIS EAESREIBR e Mrilftes

System.out.printin("updateDatadndSendEvent session.rollback() failed:" + el};




Oracle#IEEXTSaga Orchestrator/Coordinator(9 R4z HEZR)iE
L7 ¥ - Osaga

Without Osaga support Advantages With Osaga Support

// startup logic : requires devoted timeout and recovery processes

// and maintaining persistent log for saga records... // no startup logic required.
readRecoverylLogs(connection);
// recovery processing // individual saga logic...
startRecoveryProcessing (connection); beginOSaga (); //Osaga.beginSaga()
startExpirationProcessing (connection); reserveFlight(); //provide AQjmsSagaMessagelListener implementation

reserveHotel(); //provide AQjmsSagaMessagelistener implementation

// individual saga logic...

String sagald = beginSaga(connection); if (isCommit) commitSaga(); //Osaga.commitSaga();

persistSagaRecord(connection, sagald); else rollbackSaga(); //Osaga.rollbackSaga();

persistFlightParticipantRecord(connection, sagald);

reserveFlight(connection, sagald);

persistHotelParticipantRecord(connection, sagald);

reserveHotel(connection, sagald);

// the AQ transactional outbox pattern is used here by
// sending the saga events and state change in the same local transaction
if (isCommit) {

connection.setAutoCommit(false); . .
sendCommitEventToAllParticipants(connection, sagald); Osa ga — g:-F MicroProfile LRA
setStateToCommittedOnParticipants(connection, sagald); HI'IJ :;'E , E Oracle E |j;_| g; f)rlb , IZ/% g

purgeSagaAndParticipantEntries(connection, sagald);

connection.commit(); ZIKIjJ ﬁggl\ ’ E#ﬁ ﬁ?&*& EZIK% E/‘J

} else { _ I
connection.setAutoCommit(false); ]Eq% |‘£I:'—°
sendRollbackEventToAllParticipants(connection, sagald);
setStateToRolledbackOnParticipants(connection, sagald);
purgeSagaAndParticipantEntries(connection, sagald);
connection.commit();

}
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OSaga 514 (Oracle 23(C)

Without Osaga or LRA support With LRA With Oracle DB Saga | Without LRA or
Oracle DB Saga

Automatic propagation of saga id and X X
participant enlistment

Automatic coordination of completion
protocol (commit/rollback) from X X
coordinator to all participants.

Automatic timeout/rollback logic X

X
Automatic recovery logic X X
REST support X X
Messaging support Sitare X
Automatic recovery state maintained in X
participants
Automatic HA X
Automatic Compensating Data *future
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OracleZE 55 Half4+MicroTx (Orchestrator / Coordinator)

' Kubernetes cluster

i | Istio service mesh

User .| Ingress Gateway

2 ] ‘ 0

Participant application 2

Participant application 1
N \ Transaction Manager ‘
l " . for Microservices library
Transaction initiator ‘ I |
O application Transaction Manager for Microservices :
m > E € Transaction Manager — Long Running | XA | Try-Confirm —
oiva-iara for Microservices Actions : /Cancel
i library ‘ coordinator | coordinator coordinator ‘ !
: — : Data Store |

Transaction Manager

- N
authte;ktlecnatlon ! ‘] 1 for Microservices library

2
&
o
&

. Identity Provider Prometheus Kiali Grafana

Oracle¥#t BN HXESHiaE, ZHEXA (UIKLLR), TCC A1 LRAMNY, EF Java, ZEFImZ1EFSpring, Helidon,
NodeJs, PLSQLZE, T2 %®%. EM: https://www.oracle.com/database/transaction-manager-for-microservices/
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Participant B
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Instance 2

5 SSHBAY Kz kb
SoffE

Participant A complete A

Requires NEW

Participant B complete B

Required

start LRA with timeout
start LRA

_____________________._-—-—-—'—'_'_'_ join A

cancel

" compensate A >—%/_} Participant P CDmFI-EI'IE-ﬂTE @ Coordinator
Participant B - Coordinator

jmn LRA

A Participant A

compensate B
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