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<E extends DsmEntity<E>> DsmRegister<E> register(CollectionSpec<E> spec);

<E extends LeaseEntity<E>> DsmLeaseRegister<E> leaseRegister(
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../solutions/01-what-is-dsm/README.md
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/DsmRuntime.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/DsmRegister.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/DsmCrdtCollection.java
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../docs/editorial/reviews/phase0-baseline-validation.md
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B 5 schema; DsmRegister Al 4515 o

NodeInfo self = new NodeInfo('"gateway-a", '"127.0.0.1", 19090);
DsmRuntime runtime = DsmRuntimeBuilder.builder()
.clusterId("fulfillment-local")
.serviceId("gateway")
.membership(new StandaloneClusterMembership(self))
Lbuild();

CollectionSpec<RouteHint> routes =
CollectionSpecBuilder.<RouteHint>register("demo", "gateway", "route-hints")
.schemald("route-hints/v1")
.recordCodec(RouteHint.class)
Lbuild();
DsmRegister<RouteHint> register = runtime.register(routes);
runtime.start();

SETEMMEA RS, # Runtime 7E3HE A RUNNING Inf L2516 4 £ schema. i1 52 B close () RN
MCFE try/finally Y try-with-resources ZEfy 854 1 .
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"fulfillment-primary",
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"10.0.0.8:8080"));

String address = register.get("fulfillment-primary")
.orElseThrow()
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cd submodule/dsm-examples/basic-usage—examples
./mvnw —q -Dtest=DsmReplTest test

WSy A AL PRES T DL AU IS, R A b BB 8 < ) Runtime A0 5. iy 48 Z #5211 fake
peers, [H I EIh s BAN R R A BERRERAR T T, ASHA B S 5 B0 UL o

i1 A1 24

SRR

FE N

BT 4 cd submodule/dsm-examples/basic-usage—examples
&& ./mvnw —-q -Dtest=DsmReplTest test
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T
%5 3 20 RouteHint ¥ entry identity. SZ{A=7E%. metadata. codec Fl schema, LEAEREITTRIEF—1RZS.

HEYEHETE

* DsmRuntimeBuilder
* RuntimeExampleFactory
* DsmReplTest

* Phase 0 JEZZ501iF
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/main/java/com/leanowtech/dsm/runtime/DsmRuntimeBuilder.java
https://github.com/leanowtech/dsm-examples/blob/0eca40d69e4ac5e01d7f82e75feec761ce1c101e/basic-usage-examples/src/main/java/com/leanowtech/dsm/examples/runtime/RuntimeExampleFactory.java
https://github.com/leanowtech/dsm-examples/blob/0eca40d69e4ac5e01d7f82e75feec761ce1c101e/basic-usage-examples/src/test/java/com/leanowtech/dsm/examples/repl/DsmReplTest.java
../docs/editorial/reviews/phase0-baseline-validation.md

m= ARC 1 85 3 m——ILERASRRE B

% 3 BE—IERES KR e Sy

ABERR: ATEZEG . JPEE R E LS TIRA 7T 9% H T UER) RouteHint,

ALY —
¥ iR
1. X4y collection locator 5 entry key.
2. f#F& DsmEntity. EntityMetadata Fl codec PHE
3. f] schemald B &M IR IDH.
R B 7% 5 schema mismatch,

IR G

 fERR BN 2 AT S Runtime,
o PHfE Java record FIFFIML I FEAME S

S92k JEE

$2mHBN T —/Mhk. REHEA REE S B JA 2 demo/gateway/route-hints, £ H key /&fik45 4,
TRAE A 2 ki et R R

HE Sy

e N
L5 At SSantE
publishRoute(service, address)

\ Z
' A
L4 fEEM
tenantld / applicationld / collectionld
\ y,
4 N\
L3 &B#RiR
entryKey = service-name
\ y,
7 3\
L2 E(RShRZS
RouteHint + EntityMetadata
\ <
e A
L1 &
codec + schemald / fingerprint
. J
[ SNTIRESTES—TREHEKE; FETHRASILERRY, MALEHMIE ]

B 3: RS IIRRE Sy

public record RouteHint(
String entryKey,
EntityMetadata metadata,
String address)
implements DsmEntity<RouteHint> {

@Override

public RouteHint withMetadata(EntityMetadata next) {
return new RouteHint(entryKey, next, address);
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entryKey A WNEREr, T BTE AR B AL PR3 A28 . metadata {f7F lineage. HLC. epoch. fencing token
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A TEPEE A SR A BRI/ AR, USRS, BRI SRR (UEK Java RE AR
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1%, schema FREUAN—FUMEIELS , RORY AL T FPEGE B ARSI EE BE N AT DR S

7 AMEBGE HBENL UUID VRS AR I entryKey o SXAFRAR (B # BT 45 H . Register /KIZHAPLE
BRI — MRS o

I

Sy

SEARZEE R, 817 ) schema mismatch £ 5 M5, :

node ——test tests/chapter-assets.test.mjs

cd submodule/dsm

mvn —-q —-pl dsm-integration-test —-am \
-Dtest=TwoNodeIntegrationTest#schemaFingerPrintMismatchIsRejectedGracefullyBetweenTwoNodes \
—Dsurefire.failIfNoSpecifiedTests=false test

SEIR SEIE A5 locator/key/schema % F 5E %, FRUERA BN 15 SR A5 %S schema SRR K44

Lh IR

FB N

BT 4 node —-test tests/chapter-assets.test.mjs; &
# Maven 1740l X

LNE G 6] — % f 4 & A schema fingerprint A GHC

CIRYE-S28 S BETRAR AREE AR B

HEPEER E3: WY i 32 s A ik

ARSI A B H 3l schema iT# . BMASRSITH RN P HRE 5

[e] ot

* locator PSS, entry key A EAHHIEHAH .

o 20V 45EBr 5 Runtime metadata & f1H5% .

o codec PEFTIH X, schemald/fingerprint {425 R -
B Ry 2 ) S FIR A, schema S ) fail closed.

D 1 =%
T—¥
B A4 BAERFES AT, WEE R —A RouteHint AN HIAE A AR AL AT I o

HEYEERE

e DsmEntity
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/DsmEntity.java

=mm ARC1

R R

* EntityMetadata
e CollectionSpecBuilder
* TwoNodeIntegrationTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/EntityMetadata.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/main/java/com/leanowtech/dsm/runtime/collection/CollectionSpecBuilder.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/TwoNodeIntegrationTest.java

= ARCI 8 4 B WA HIER A BT I

5 4 TE—— A HFE A2 F iz v o]

ARFEEbR: AREERSG FFEE GBS T XU R T S2 . I FH o PE B 20 i v & A e A Ml
RZJao
3 Hin
1. #HEPS membership 3424 F i HHAH [H] spec.
2. JRIEE local put. delta £ remote apply.

3. SRR E sleep BERZ T W
4. Bl BT HERR BT s I AR 2

GIN-% g5

© DM 23 o
 fEIX4) locator. entry key F1 schema.,

G912k J¥E

WK TR A %Al fulfillment-primary; 55 B 75 CLHJ Register &L 2 AR [ Mkt 1T 8l 55 Fo 27 ARk
A DSM,

M Hi 4@ A2 51 1o 2

FTRA TRB

put(route >

remote apply————— »

[ e |

B 4: —RE P EIREE AT
W T A R P AR R IR S5 M54 MR B2 A locator. %% schema, Ffil sync service #UEAHFIEFHFE. N
FAREE: 2 put A DISEIR ], iRy )5 4 403 REMOTE_DELTA,

registerA.put(new RouteHint("fulfillment-primary", metadata, "10.0.0.8:8080"));

await(() —> registerB.get("fulfillment—primary").isPresent(), 2_000);

assertEquals("10.0.0.8:8080",
registerB.get("fulfillment-primary").orElseThrow().address());

RSB BRI H AR [ & Thread. sleep(500) BEWTAEARM FEUNA R, i REMERE K CERHE

‘Iﬁo
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S

BT R S

cd submodule/dsm

mvn —q -pl dsm-integration-test —am \
-Dtest=TwoNodeIntegrationTest#runtimeFirstRegisterDeltasReplicateAcrossTwoNodes \
-Dsurefire.failIfNoSpecifiedTests=false test

ZIA A % A—B put. A—B remove fl B—A put, JfWi 5z F K I

Fh R
TB N#
BATIA _FiR TwoNodeIntegrationTest A4
L NG Wi~ fake membership 5 45 XA 5 N FIHES:
AZESE R X TE 2 B A Ij‘]ﬂ'}_ll; {7 REMOTE_DELTA
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[e] i
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o A NIBE RS BARRASIRIE, AL sleep,
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T
55 5 %[ B Register AL, #57 put. get. all. remove FIAH Al WER) 56 H#E L
HEHE BT

* TwoNodeIntegrationTest

* RuntimePlatformSyncService
* ChangeOrigin
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/TwoNodeIntegrationTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-sync/src/main/java/com/leanowtech/dsm/sync/runtime/RuntimePlatformSyncService.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/ChangeOrigin.java
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register.put(route("fulfillment-primary", "10.0.0.1:8080"));
register.put(route("fulfillment-primary", "10.0.0.2:8080"));
Optional<RouteHint> current = register.get("fulfillment-primary");
Optional<RouteHint> removed register.remove("fulfillment-primary");

all(). size() Fil get () HMGEYHI TG CHRS . ENESAHLE f PSR W, AR R, i

quorums,
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cd submodule/dsm

mvn —-q -pl dsm-integration-test -am \
-Dtest=TwoNodeIntegrationTest#runtimeFirstRegisterDeltasReplicateAcrossTwoNodes \
—Dsurefire.failIfNoSpecifiedTests=false test
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* DsmRegister
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/DsmRegister.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/RegisterLineageOrder.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/TwoNodeIntegrationTest.java
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e
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cd submodule/dsm

mvn —-q —-pl dsm-integration-test —-am \
-Dtest=TwoNodeIntegrationTest#customConflictResolversConvergeMergedRegisterValuesAcrossTwoNodes \
—Dsurefire.failIfNoSpecifiedTests=false test

SRJG R AN EE resolver—cases. json, X PUAMEE RIS W& B4l 25 TixE-

SRR
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BIT4 F3k Maven £i74; node —-test tests/
chapter-assets.test.mjs
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* RegisterLineageOrder
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/ConflictResolver.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/RegisterLineageOrder.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/TwoNodeIntegrationTest.java
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lease.acquire("orders-17", acquireOptions).join();
lease.renew("orders-17", renewOptions).join();
lease.transfer("orders-17", "worker-b", transferOptions).join();
lease.release("orders-17", releaseOptions).join();
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cd submodule/dsm

mvn —-q —-pl dsm-integration-test —-am \
-Dtest=RuntimeIntegrationTest#fencingExecutorRejectsStaleHolderAfterLeaseTransfer \
—Dsurefire.failIfNoSpecifiedTests=false test

MR ERKL holder FFRAN, IBEAEHEAL IS 1EIH holder H7[H token AT, LLBHINAMIRA FAEMIELS IH 547 -
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/lease/DsmLeaseRegister.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/lease/LeaseState.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/RuntimeIntegrationTest.java
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counter.apply(new PnCounterUpdate("east-1", metadata, "east", 3, 0));
counter.apply(new PnCounterUpdate("west-1", metadata, "west", 2, 0));
long total = counter.state().value();
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=257 T R B
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cd submodule/dsm

mvn —q -pl dsm-integration-test —am \
-Dtest=RuntimeIntegrationTest#oneRuntimeMergesCrdtCounterUpdatesThroughTheRuntimeFacade \
—Dsurefire.failIfNoSpecifiedTests=false test
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/DsmCrdtCollection.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/main/java/com/leanowtech/dsm/crdt/builtin/PnCounterStateMerger.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/RuntimeIntegrationTest.java
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/DsmRegister.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/lease/DsmLeaseRegister.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/DsmCrdtCollection.java
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5. WSk SLPRAT A RERSIE L R 1E X, T A2 S UE R AR BT 4 122
LA IR
FEIR 2 1E
J Register #i41] Lease 0 TTL. transfer 5 4Pk fencing 5 324
H CRDT (LR % SEERA S5 merge [ ARELE
resolver LHUET Sk REAIEL  CRERAE. B, JERTE N REERG A AS H it
H i happy path HNIH token. HEE delta. JIFAE (b A5 KA (E
Saw a7 |

MRS R AL worker AT BURN BT I YETHEL 7 BIEREAF81E o 3k DSM, B HIRINET ;. 1R
44 DSM, BT EA S8 S ORIE. B0A [ =ik DSM ) #YIns3i.
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= ARC 2 T4
I 1 =3
T iz

BENH =R 8 TRE 2 POl R FEL LR IR repair.
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m— ARC 3 4 10 FE— iR A PLIEL S R 1A

5 10—l 5 AL & - AR e A

AEEHR: AREERE, FEERBX KR SE R R KA mE, HEeEht 45
MU Lease ASGEXT— R B G MLEE ST BIVE B AE

> Hiw
L SRR R WEREE. BHSWE SR EH 4.
2. X4y activeMembers(). clusterSize() Hfa@E@HEEER/N

3. f#RE serviceId WNATFH LR AN 2 fi SERE HAH A2 B
4. HR R {49 QUORUM Lease.

[[IN=R 5

© ELSEHES 4 TR AR I 5L
o MRS 7 3 Lease H fencing 5 QUORUM ##5K,,
o AT TRIZCR ISR, ) EHER T [ RAAEI 1.

e /prigis
JB LI EEREIM N node-b J&, node-a J&& WK B 2, G A S AL A B M R R SR RTEX BeR B O L,
worker 2845 orders-17. HPAFFEHLE: FM—N R E T H L2 H0k?

ER/CR A PRk e

[ & node-b ]—join—-[ EA% activeMembers }observe{ HEE N RRTMH ]—"able*‘ BRERGINE

[ suspect / leave / recover: EBREITH, FEXMELRLF[EL J

[ BN Lease EIEZERL A FIRTERT fail closed ]

P 10: A& Bk 57 B R A LI

ClusterMembership [A] IR ST $RHEAAMILE , A2 Ht DSM 45 H AR HBFEEE. EATF self (),
activeMembers(). clusterSize(). membershipRoundInterval(), LR J&RFIEIREIEITEE. (HIX L6 77 vk ik
YRR AHIMEGE, ALt — B R

fF5% REVLRALT 4 AREVEFIT A
NodeJoined AFT AIEIINAE B BT 1T R BT R L
NodeSuspected TR I 000 B A 25 5 T Bk AR
NodeLeft AT NS SR EEFEE 2K A b el
activeMembers() M4ujAlEEMKAES JRAR S SRR B AR
clusterSize() SEPLIN A ) SRR XA C S fa E 248

AR B clusterSize() 5 activeMembers() 43FF: &E4F X, JRAGEREIUBCEREAAS , 24 w5 ml W
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m— ARC 3 TR L A

HEG L. XA QUORUM Wi AN 48 BAAN 1Y ki SR R UL R A SE B AR . IR IR I BRI AT o

R v AT A7 AE

MembershipStabilityTracker #4E S i RS . HAAF] quorumStabilityRounds, stableClusterSize()
A -1 AT A R — BAR K, PO BN E

RS B s 4 3 AR -

R OWMZEHEE FaEitE  stableClusterSize()

1 2 1 -1
2 2 2 -1
3 2 3 2
4 3 0 -1
5—7 3 1—3 w®Zh 3

QUORUM Lease 7E54 %8 K /NAZIHR 5] membership—unstable; B &5 {H A WK 2 A & 2 23R [l quorum-—
unavailable. iX;& fail closed: TR IfALFHL, WA EER BT ZHR.

serviceld &5 —BRRE %

[l — 4 s A RE R INHE T IF & DR A P2 4R R . AR S ik A R A REENR T R — 88k ST . B0 Lt
serviceld fEES A 54 AR serviceld BT s R W BLAEM I I B R B e o

i serviceId Y\ S WAGE. ©E XL ERER ) E: 5 17 ZLHEIMANES locator FFL/ 1. Ba
[

RYIRST: (CRE VN

Lo ik =0 s SRR B AN T R LA 43 X

2. FEPRSL T i il activeMembers (), ‘ER[EEAFHIH .

3. AAERHFE AT DAL 1 Y SR, W BRI IREAS R 1, AN S SR AT
4. IERSLILR BRI SRR B LR, A1tk QUORUM Lease $H 4640 H1 .

IS4

SEIE A SRR, FRIGIIE Lease )25

cd submodule/dsm

mvn —-q —-pl dsm-test-support,dsm-runtime —-am \

-Dtest=FakeClusterMembershipChaosTest,MembershipStabilityTrackerTest, InMemoryDsmLeaseRegisterTest \
—Dsurefire.failIfNoSpecifiedTests=false test

i membership-observations.json, ZWHIMIEE T AT WG SHEIE IR EWIE . AR HEASE
AR SR 2R e L8 4E.

SRR

FHB PI%

B4 bk Maven A ; node ——test tests/
chapter-assets.test.mjs

PN AL IR WX IREE. B S s AP
4k

CIpYE 225 R A] DR B AT D Re e IR A AR A A
QUORUM Lease 7E A E I E44

HEEEF 2K E2: BRI Lease 17 i

ARSI AAIE B PEENUM LS TR FLSLHRE AT IR e AR P s I s (i
ik
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m= ARC3 JEl i

[ Jigi
o R RASMAEE, SRR 2 R sL.
* activeMembers () 5 JFIGHEREHI A A M 4.
o 1R R 2 BRI W R BRI SRR B I
* serviceld [FEiB R ERE, (EARABRRESHMI A,

¥

BRATRE T o 5 11 THTE —IK route-hints.put, 8 EEMAHISE A B 763 o] WL 524 delta #5425

HEYE REdR

* ClusterMembership

* MembershipStabilityTracker

* FakeClusterMembershipChaosTest
* InMemoryDsmLeaseRegisterTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/cluster/ClusterMembership.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/main/java/com/leanowtech/dsm/cluster/MembershipStabilityTracker.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-test-support/src/test/java/com/leanowtech/dsm/testing/FakeClusterMembershipChaosTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/test/java/com/leanowtech/dsm/lease/InMemoryDsmLeaseRegisterTest.java

m— ARC 3 8 11 B— K AH L R %12

B 11 BE—— 5\ 3 s 5 37 I A

KRR AR . PR H AN . delia G518, (540, TS R AP, I
RIHTELAR AT 2 R AE B AR repair,

3 Hin
1. HREF Register BH7 A mutation 37 b F A FLAN B B
2. fi#%% collection locator. schema 5 delta envelope FIEH]
3. DRy il T S FD SR T A%
4. FfERkeE LIRS TR R .

GIN-%: 6z

* TUSEJES 5 B Register 4

* BEXArEE 10 FEA AR B AL IR S 200 N 2

o FERAM put IS TN o
M0 33E i
Route Publisher fE node-a 3 payment fh{g BEl& B #70 10.0.0.8. API 37 HIFE FA<Hi(E, {H node-b {548 &
HIHHhE . BB\ RE SRR BOENL, AR ICEAN IR ELR N THHE .

HAH B, AME R

)

[ 1-registerA.put commit 2. local change j"c odeL 3 - envelope }sync 4-datachannel .| 1 . 5-remote apply ]

J collection locator delta + schema L send / retry boundary registerB visible

—

{ FE—SRRAHATLEILAERRBENRO; repair AR ZEET, FREARUIRIIEL }

& 11: delta A Hlt i 58 21 376 i b,

. ARHBIR AT . HE4 58K resolver/metadata AT, 4RI A A

. B ENL: ASTHHEHS tenant. application. collection B3y, FREH % Java KB5E H A%
. BBEEAY . delta 5 schema/capability {5 B3k N\ wire envelope.

BRI : KRk i EIRSEREETEL DR

s s HAR S RE T, R REMOTE_DELTA R 2% M AEA

RAHER BRI 5 1 B 5S Ul LR A ST . 056 S T RE R, B B AEfEL e PoKimie g &4k

B0y e gk g 5 S ot e IE A

WA E A AT RouteHint, AFEEANT6E EANEE)L delta, RuntimePlatformSyncService #4854 route/locator
ik, FFTERE IV 5 % B Register. Lease 5y, CRDT f[H] 14 B«

FEAR L) /T n) 2

o XIEIRAIBERIRSS & ok TE R

* H¥r collection locator &4 ?

o #HffJET Register. Lease A& CRDT?

« schema/codec J& 73 AP

o XJEAELZ delta. replay iR snapshot i B&?

DN AW N =
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mm ARC 3 TEZR delta A8 5

B —TE M, AT REIE (IHEGEE] T ) BB AL TIRSIEFN T .

1E4: delta 1301 7
YEZK delta (AL IEF B T RREIRE 1K . BRI SESS I HE:

T TR BE R EM 4 JE ST

P I B2 WA S B A P42 5 i digest Jf: repair

P T R B R A B2 S anti-entropy sweep 3 &l
envelope NH#EZ FE48 5 ORI R N, B AN/ fE
HE P T ERE IR 44 merge/resolver AbFH

BLF 2K IH{E A RERE B b E lineage. HLC S{&EA1E AL

B, ChangeStream i %35 ANREMBLHAFII s 568 B TMEEGEM, AREGHESIXA HIHHE.

FRYEST AT
¥ node-a % node-b FEHEE T, FHITAH put:
* node-a.get(key) iR Al % Hi ;
* node-b.get(key) 14 HHH ;
o M INFEIR A BRI 5
« MRS )G, repair A5 .

Z R W F node-a, B HBRIEHIE S AMIE L. # HE ¥ node-b 45 R HIAILF origin, WILTEX 43 FEL
delta 5 J5 3k repair )45 5.

Sy s

S5

BT I A% SR S i -

cd submodule/dsm

mvn —q —-pl dsm-integration-test —am \
-Dtest=TwoNodeIntegrationTest,ChaosIntegrationTest \
—-Dsurefire.failIfNoSpecifiedTests=false test

FHHTIHF delta-trace.json, KB BABYEARARIN it ATWER(E S FRME L2 aE .

SR

FB N

BA7i4 ik Maven B ££R; node ——test tests/
chapter-assets.test.mjs

LNE AHIER . TR FERIEEBIRARSIKE

LIRYE-223 S AHSE T s IEH AR S ] DL IS H repair dB -

HEHE S, E3: #RENZ 155 chaos H A

ARSI A B BENE. ERMBEEL LR 55Fef:
exactly-once

(el Jisd

o AR A2 70 v AT DL AR AN AS ] SE BCR o
* locator. #EAZAIA schema F[a) 2 i b7 ] H A5 o
© TEZ delta M AIIGIEIR . ERIESERE DT .
* IWIRBITEN . repair $RALRELLA) 2 FA I S 2 R
T
55 12 FiFR B node-b EFHLAL digest, JEAE replay 55 snapshot -2 i) T fifReid 4% .
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HEPE R
* RuntimePlatformSyncService
* RegisterCollectionRoute

* TwoNodeIntegrationTest
* ChaosIntegrationTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-sync/src/main/java/com/leanowtech/dsm/sync/runtime/RuntimePlatformSyncService.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-sync/src/main/java/com/leanowtech/dsm/sync/runtime/RegisterCollectionRoute.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/TwoNodeIntegrationTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/ChaosIntegrationTest.java

m— ARC 3 12 BE—RTHENERRNSRIAEE

12 E—R TR ENZE RS 8RB R

AREHbR: ARG, JTRERBA digest RILFES, f#FE replay 5 snapshot REREA(F, IfHE
Yoo ikiioRI7 1R repair.

3 Hin
1. f#F¢ digest. anti-entropy 5 repair F{) 5% £ .
2. ARAECR B O RAL S AR 4% replay BY snapshot.
3. U TERITHRIFESE R ) A1 TR FAEEE SE%E | AR XU
4. R4 YRR MEE 555 S Py R E .

BB 4
o BSERH 11 3 delta B4
o BURIELRHB T LIESR, HEARATFEEDEL.
o PR repair G ABEARE, NETARME NFHSE.
M3k B

node-b B E 451t T 10 4% route hint B, KEJ5, B A ZK node-a Bk A5 F4 ), MR&EHRE
H C.HY collection digest, Hi source HIWT MR delta 4kEEiA &£ 4 24 Hij snapshot.

NZREMEE I

compare

BERAHEF WL = e AR
REBEFERFRS
' 2 @ = ]

REPLAY SNAPSHOT
RILERSK delta SREBHIRE

[ 12: repair % replay. snapshot 5 #5418 i 4%

digest AR ZE: BLLXUIT HKr observed sequence. entry £{ & 553 Aiff hash R EAFIEZE R BEA T EIEWN 5T
8, WATKEE CRRUE; B R TSR

AdaptiveRepairPlanner fidesR i 5m] DL E4E U 4%

WA 2= )R [B] NONE.

TR T BERESTSE, BX[A] sequence TN T BEN, B &% |H snapshot,

i 2R 7 3k AR TE source [ replay PR B MBS, EL#E replay 55 snapshot Fifl 5 RAS o
replay EAATHIES, i ] snapshot #h55 24 FipfR 2.

b e
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== ARC 3 Replay 5 Snapshot A H &K /N7

Replay 5 Snapshot A~ H 2 K/ NE R

4k Replay Snapshot

WA MIEE sequence FFIGHIIRE delta  YETEAIRS S

W B BAREREE O N BRI IH 3 KB snapshot B H
P HEE/N, ORBR RGP AR E HE G B D B

Mg HEGEOAR: KENEE KA Heloin T LA 4 A AP
A S FE T E L Bl A oy B RS R

8 B AR AR peer profile PUIEIR . Fr it A . 384T profile i, planner [ 38 2[5 e 3 : X HO A — K1
a7 R VARSI & L I S

HARBRSEH

repair JIWS B N B ZE T B G XURS 2 repair 3% [ “ BT IS SR 7 B 2 BUHARAS o B, iR 77 sequence
S 101, 77 source JAF 100, MHEFRI{#E hash AS[E], tASREE source snapshot 4 VERLERR 2S5

[ #E, 7E sequence H A FE &L T, 1ERIT I AL entry I, source AL entry f snapshot % it 2.
AdaptiveRepairPlannerTest fUiX i fivE i £ & € & RepairMode.NONE,

Anti-entropy J&FRFEHEHIER
—IKTELL delta R )5 . ARG T E M sweep:
LHARE -~ HWiZESR - H£K repair plan - &4 » WA - FLHLEK

W H BT REE . ChaosIntegrationTest i 50% il £, WiF G4k sweep 1R £ BIHEE . —IK
repair 15> B Th BB B B RERAE S i B E IR Tl i R A B —EOR A

R AR 5 EFRETEN
* ¥ requester sequence ¥ & 4 source ZHj, WX planner fE44 )38 .
* % requester i F| replay & 1.2 4b, WLt R4 snapshot.
« fdi ] profile il snapshot {5 F b, WELEN{di replay A] F t1.1%4% snapshot.
o ERE—AeEHIEIEE . WS JE4E anti-entropy sweep #Mz .

e

Sy

cd submodule/dsm

mvn —-q —-pl dsm-sync,dsm-integration-test —am \
—-Dtest=AdaptiveRepairPlannerTest,ChaosIntegrationTest \
—Dsurefire.failIfNoSpecifiedTests=false test

¥F repair-scenarios.json 1, J§4E requester/source 204 %% NONE. REPLAY B{ SNAPSHOT, 5 HiJE4afE
HIIELH o

Sh R

FE [AERS

BT 3k Maven AR ; node ——test tests/
chapter-assets.test.mjs

LN A replay % [TPN/40 BARKEAS, ifoRI7 4%, il &2k

CIP =323 planner JEFE T R 1R AMEIIR ; JE4E sweep FeZk
(3]

PRiEE 3 E2 planner 174 + E3 chaos repair

PS5 E ST VaEY e Ty N Oh & B = R 2 e R a5 o N |
TR
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== ARC3 Il B3

[e] ot

o digest ZIF=R, repair plan PLEUNA 4M5T o

* replay A i ARFE—EHAHE, snapshot A KIRTEAUE

o TEOR TS B S I T EAE A R

* anti-entropy JEEEEHIIR, YHRRSBSAGE Tk 55 FAFEL

¥
5513 BARIER NS E : IR REN S, 12T 1 T AE LA AR B 2% i 1 o

HESERERE

AdaptiveRepairPlanner
* AdaptiveRepairPlannerTest
* CollectionDigest
e ChaosIntegrationTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-sync/src/main/java/com/leanowtech/dsm/sync/runtime/AdaptiveRepairPlanner.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-sync/src/test/java/com/leanowtech/dsm/sync/runtime/AdaptiveRepairPlannerTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-sync/src/main/java/com/leanowtech/dsm/sync/runtime/CollectionDigest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/ChaosIntegrationTest.java

= ARC3 45 13 %i——ChangeStream [ .15 i Hh 50

%5 13 Z2——ChangeStream [ & 555 H 55 18

ARZERAbR: AEER)E. JFEE GRS N ChangeStream B aNGEB AR F0ER AR R, IR E
Fi BHIE S [o] 8 B A T RS 45 2R

23 B
1. RIS ChangeStream 4456 o
2. fRREA R R E MR B
3. F#% DROP_OLDEST. DROP_NEWEST. BLOCK Fil ERROR,
4. ARYETH TR B F IR S 1 A /370 1 R Y 5 SRS

Al B4

© TIEHUH 5 FEY Register A5 BT it 520 o
o HfRHS 11—12 EhY delta 5 repair.
* A ChangeStream 4 1] §E\1 55 44 H o

S S
Metrics Adapter 1T B route-hints, JEASLH—MAEBHILITINT. oA S SFEIEN TR, {058 1 G
TAHEE . ANEELE: BB, ZHBE. G, SRR,

2 1 XTI 1 SR Mg i 5

A5 buffer o o . .
ChangeEvent enqueue capacity = N }heck EHZE? E“[ 344 subscriber ]
!

T SRR

]
E%EF + metric
v

DROP_OLDEST - DROP_NEWEST
BLOCK(timeout) - ERROR

13: ChangeStream [ 47 A 22 b 55 75 Hi 5%

ChangeStreamOptions BRI\ AL S A HIFN LI S, ZZrh A8 1024, 35 Hi50% 4 DROP_OLDEST, [HZE FIE 1 7P,
VI ERR S Bbe BRUMEM R OREA R, BBRINMEIF A BRI 15 .

R T A HiEA FERM
DROP_OLDEST EIHFEM, #aEs® ULRIE. SaiRESiR R AR AL AN SE R
14
DROP_NEWEST RECANG), EZRFESE BB eI EAT MEPRA T REE FRIH
BLOCK e ey DA AARZER BN Z s AR SR A
timeout # =
ERROR PhLE AR H S RARVFEFERIRICHIISE /3 VAR 7 TR A B Sk
il %1%

XL MG A ) R, AR CAIRAMES . ChangeStream E—45F )5, register.get(key) {5 H[fE
REEHE, HREATELAPRAS, MEIERES ., MARBEES T 2.
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mm ARC 3 Sk P pE Y

RIS IE 2 HLL)

i origin X4 A HidR/E 5t deltas H ML includeLocal=true &S HHIAAT AEE; [H ML local/remote
BEEZWE BEIRHEAREY, FibEasaSiags.

XL EE R
« L WrEARE IE local 5 remote, #Ri: origin.

o AU AT HE B AT LUUE local, {HEA AR 5 B .
* repair BlE R WA A RA LA, AL ChangeEvent.

18 W] PHASBE TG PR o 43 1 e
push subscriber i[85t G #} . #id subscriberCallbackTimeout I, it onError BFELM. /AR
BCEETCRR M R, S T—/ NS | 3 B8N A b B 5 i 42 16 9 R ) A

FRE M e B e 22 s FERT 1O #E N A R T4 [RIBHE S overflow Fl callback timeout AL FE
BIEFRo

A R N

EAERBN 1, ELELAM A ARTE
* DROP_OLDEST B2 45— 4%;
+ DROP_NEWEST I8 F4—2%

* BLOCK ZE{H 2 & 0L, I G (R B FH 1 IFHE % overflow:
* ERROR #fii i &5 My (b e IR D s 485 o

BRA S A EATHEME—A TRUZIER) . IEFZ R M3 E R 2 W A 28 A 2 Rk i

JRa

S

cd submodule/dsm

mvn —q -pl dsm-runtime -am \
-Dtest=BufferedChangeStreamTest,InMemoryDsmRegisterTest \
—Dsurefire.failIfNoSpecifiedTests=false test

SR 52 overflow—cases. json: NPUFISENE S HY retained event. producer outcome Fil required metric.

Lhy R

FE E

Efifrd ik Maven A ; node —-test tests/
chapter-assets.test.mjs

LG AL PIFFE 1312 E AE N m

IRk 23753 U Fh SR O BE A4 A7 AN . overflow 5 callback
timeout 7] Ij,

HEHREF 2 E2: AL AT A

NS ST ChangeStream W] $£ 7 i #3. B EFE exactly-once. Az
PRI

[e] ot

« BERBERAREGNT W E TR G5 F 1

s HRARBHFREMRERR overflow policy.

o PHZERA LRRMISRES, A ToBR T .

o MEIRIFIES . W4 A R Y BRSO ) i S R 4.
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Ttk

5 14 AP RN H B AE—k: P47 XIS AN 1Y R T RESR [ JR R a2l T repair ASREMIUEH L2 4 AL
S5 Kk -

e AR
* ChangeStreamOptions
* OverflowPolicy

BufferedChangeStreamTest
InMemoryDsmRegisterTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/ChangeStreamOptions.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/OverflowPolicy.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/test/java/com/leanowtech/dsm/runtime/collection/BufferedChangeStreamTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/test/java/com/leanowtech/dsm/runtime/collection/InMemoryDsmRegisterTest.java

m== ARC 3 514 5

WSl S5 ELE R A B L 55 i B2

14 E—IWECI AR5 B4 8 AR 55 i b

AEH: ARG, FFEE G 5 XE O JRER D 5 S R, FEWrRLe i 55 & i
NREZ /AR —EUIR A
%3 Hhw
1o XA mapziE Sy 2450 m) DR SR Ll SR 2
2. fi#FE autonomous 5 quorum PHEYES: X H B .

3. 1A repair JCYEARUEE A AR VE A o
4. Jhroute hint. Lease. JI4#8FITT s sC R @ — Sk 5o

Hif B4

© DI 6 TIFR MRS 7 % Lease,

o CHf#7EL delta. repair fl ChangeStream JiZk

© BEIE TERJEWCSCh—AME ) 5 TR R —k ) 43 9F.
ZeA9 itk B

M 448 node-a 5 node-b [ F. Wil #S B # route hint, 43 5] /1 8 H 773 |5l OK. K& J5 resolver ik H —A4+
winner, BAEF R RBIA—E T, MEIHNMHHTHELIET K E I OK HUdT/FLaE,

e SIR %5 i 35
response = OK
[ OWTIZ; =ﬁ Ene ]pam‘i""[ T Aﬂ “%BSIZ ]—-Iocal B
response = OK

[ M1 OK REGREMWSHE; WRFFTREHP— ]

heall

T3 - MAME ] T4 - BIAIER
[ delta / repair jonverge — R winner}

healJ

—

—

14: 2% 53 X o R A R e 2 -5 PR i I8

TE T2, WA BB SR B S R A (2. T3 () delta/repair o] LIk T4 #2545l WAEWCEL . JIARELLS /- i
SiCH P/ OK, HRRE A ZAME T LML R K. R ITESMNESE Ao

PRI 2035 = A e -

A [0 2L B ) A DSM BEA 37 fRAIE
APV A F) put/acquire/increment YEfTRFiIR BRI PAACHIAE & 451
|
W SA TR 43 KWK JG RIAR MM B 320 Register/Lease/CRDT 4% H 5%
v 55 AR 5 A T R B S IhEE S EI . s, & TEFES. FE. fencing BAME

IS

43

DSM 0.1.2



m= ARC 3 ZRAEATES KA R 3
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Register: B4~ OK, —/~H%Z¢ winner

Register VAT R H #EZRIEME . KI5 HITCEEA resolver e —A 2 pij{H. E&H route hint, FHHK
Wkt mT A i ELASU g e U i) LR A EANIE AT RS T N R loser MR K.

Lease: availability 5% 5k it BH A HC2
AUTONOMOUS #A BE7E 4 K Bl 7= £ holder, {4 fencing token 3544 ]H owner, QUORUM iR 7E % R
AFRRE B AT W4 acquire, T AT A PR35 OB 5 ) & T AR o TEICWRAASES, R UFAR 5 ZEAR L token
P77 ) holder W N REZ) IR CL48 B 4k A IH E A2

CRDT: H§HEZEAETIFEE

RO FE R A, KB R A IETTER . X AMEFGE A FEAR . HIANREIERA AR A S Bt A
FFEIWIAS decrement, AS— g R LSS TR E 12K

— i
PUTRZS AN RE P9 e 2 WSO BTN DSM AR AR s 52 :
o TTHUREE AN AT 3 A
o AR B T AE
o b AR IRSS Rk
o i BoE e ANEL i S I 5s A
o T B VA T BT A R R IR S

DSM ] DAZE A7 B PR X 26 2 40 Jo) B P BERAS . AEASUBA AT 2 45 S S R S P SURT A R SR

A SRR
ChaosIntegrationTest [ @R P Lease 2E4%:

« autonomous Lease ¥E43 X A 0] fE 38 dual holders;
* quorum Lease 7EJZ: Z 4 IE4S acquire, RE I B faE 5 A4 uifF.

XA X BB EAT — P T 5 — e BB MEESS Owner [H%: 245 TARRIAE DT, WA XURS: B8 AT
ez SMERRIVERIZ A fencing/ A4 (R

124

Sy

cd submodule/dsm

mvn —-q -pl dsm-integration-test —-am \
-Dtest=ChaosIntegrationTest \
—Dsurefire.failIfNoSpecifiedTests=false test

T H P partition-contract.json., /MRS HFIES localResponse. partitionBehavior. healedState 5
externalGuard; fEif—42E [HELE—HIRIE] G,

11 4Y1 4%

SEER IR

FE MNE

BITI4 3R Maven chaos Jllizt; node —-test tests/
chapter-assets.test.mjs

i A SRR 2 52K RUAHIRAE. 240 5 anti-entropy

GIpJlE - Register/repair 2L ; autonomous Lease T] ¥
holder; quorum Lease fail closed

PIRITE344 E3: £75 5 chaos 174t

ARSI AR W55 RIVER CAgAME . B RS o A= S
HEIE
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[e] ot

o %> winner A7 XU ) 240K B #4 OK.
B SR BT R DR, B 5 2K E DL o

* Lease MR AE AT HIVE 5 AL R 2 1A UR a5 -

o VTHALL AR SOAHS T R AR TE S B AU R S

¥
SEPU R T AR IEIX Se i i E AL TR . 56 1S RO sr il 1, bk HE TR A B dr ST s eI
Ry, MAZHE DSM APL

HESEBERR

ChaosIntegrationTest
e ConflictResolver
* LeaseMode

- Barsplt
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/ChaosIntegrationTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/collection/ConflictResolver.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/lease/LeaseMode.java
../docs/editorial/story-design-order-fulfillment.md
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- TELR AL S i v B

- digest/anti-entropy &Ik

- replay B{ snapshot &8

- PRI AR IA N 8%
ChangeStream S X AN FEMAR T 2 —, (H'E B A R Z T fEE Ft . &AW Z R B LA R, digest
555 S5
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UL W WAR R EFA TR

5 — K join/leave Fifi &4 Ry 55 5% TSR O T XU
quorum 5

e R Th & g 25 SFFEE S local commit 5 remote
apply

552 replay/snapshot % i % 4> AEER s FERT R R AR 2 )
#

1T ChangeStream 2 7] £ Fi4 H ik HRZ. B3 overflow. WhEERT

M Jo. e #—A> winner #45 loser () OK  F45. F4%. fencing s M R IR
1EH

A% ] 5 B DSM

S5 =] Runtime ] ALBR A A8 (0 FE2K delta. 22 A IRIAIAME S o X Leqd AL b 7 & 55 IR 55 A
195 G S ZMAE LAE. DSM SAS 45 Ph FPRASHIWRE . P73 St e R 2h R4 SN ERRIAE T
I3 ChangeStream 15 A 45 52 ) F 77 SR IR o

AL ot 28k U P O B

[ e /MIEYE A IE B

P AREE RS FAEIKEE; Lease &1 FLSL W 2% I E A i
membership-unstable

TE4: delta Jk AHE ) W )5 repair 5 exactly-once JJj 52 #¢i

requester 7% )5 planner %4% replay/snapshot; A& JHBLER AL S A
B

12T Pg#p overflow 174 5 48R T 45 AR

W25 43 K. autonomous/quorum Lease X i AN EIE R R

PPHTI AN A i
LR ST LA SRR R S B
2. AHLBE I . S T B
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5y DX HP R RSB S Eh AR T M A T A AT AR M 55 RAE A 2

T4

S ZF S B route hint 2/ [ BETF K 1o 355 Hi: BUBORTE. locators 73 DX AN A1 OK F) Ml 55521
repair 772\ ChangeStream overflow Mg, IR AAIFHN DSM I FF 5355,

=%

PENEEDUES : f AR ARSIl SR 35 Ak &3k T, 82\ Spring Boot, 311 Wi 2 B be 5 5 £ )2 MR <P T
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m— ARC 4 5 15 H——ilid GURIE FC R B B DSM 4077

15 E—— il GuE Al sy b DSM 407

AREEHbR: AREEHG, FF&E RN St 32 DSM =2 typed handles, i locator. A1y J&
FRIBCRR 122 P LA T R o

%> Hin
1. 15 DSM AP it 3kl 55 J2 B 4E R A
2. ¥t HE LS5 E S B FulfillmentCoordination 3.
3. i Register. Lease. CRDT handle 4 locator #H1 3| composition root.
4. 43 FFERIESIR PSR FNFL 5L Runtime 474

A B4
« BRGSO EIEAIER
o CERMRES 14 TR 55 KB A .
e fi£iz1T examples/order—fulfillment-control-plane Maven /~fl.
S i
i =0 BEARE AN T4 2018 o MAEIBAINRST B NFLEE TS k55 B0 T & A e bl ) T4y F ) Tid
iK1, AHHIE shared/gateway/route-hints &% LeaseAcquireOptions,

AV %o PGS, GECHR I BRI

N . FulfillmentCoordination W ( DsmFulfillmentCoordination
Fum"g?;%?;;mce USiEE publishRoute - claimShard port implementation locator - typed handles

incrementCount J L failure mapping

———— T

F—Own
Register Lease CRDT
route-hints shard-owners request-counter

& 15: 45 115 DSM i@ fic #1257

P SO AR N -

public interface FulfillmentCoordination {
void publishRoute(String serviceKey, String address);
Optional<String> routeFor(String serviceKey);
ShardClaim claimShard(String shardId);
long incrementRequestCount();

¥
¥ 0 A% 5] DsmRegister. LeaseSnapshot. PnCounterState & CollectionLocator. 1452 FILAEH fake B

MR ; DSM &L &5 057 Hu 45 S #i% i ShardClaim(granted, uncertain, fencingToken, reason).
Composition root J&:M— A& x5
DsmFulfillmentModule &EF 4 :

* DsmRuntime AJENZE. JABIFIREMH]

e clusterId 5 serviceld;
o =/MR&5E locator 5 schema id;
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m— ARC 4 RIGEH A BRI A T E T

* Register. Lease. CRDT ] entity/codec/spec;
« =/ typed handles %45t 1 AR LT

XASE R T BT DSM &, locator 5 schema {32 EEA R, FEHERSIA . M ARZHTE 2 controller.
service Fi1 job H1,

R WA RE AT A s 1

Lease acquire #5 granted. uncertain. snapshot Fil reason. & it 254 iR 8] boolean, 4 H 7 Joi%: X 4 BHHfE 44
HEERAHE . SIHEER PR 55 AR PR T E S R, RIS RELR I 75 A B3R R)Z handle.

A4, fencing token 7 2 2 1d i [ BE N Z ORI RIS N 48 token S 1bEE 7 B LA AR R H)24 T
i token, HPIATSHLE S T iff guard, EILECRBIHHAS A FR C 52 AN fencing.

PRI, &% H 2R — 2

TN AN DI -
1. H RecordingCoordination &G iE FulfillmentService FARESH R . X4 El,
2. FIE S DsmRuntime FI ZRERWEE RIS . X AR E2,

RIS M, Ik 55 LSRR DSM 2L SR fE— 2 s WRIUT 53K, fake ALkt A REIE B FL 5L spec.

codec 8%, Lease fEizfT -

RYIEST CRE VN

3 locator F4F B E H1%] FulfillmentService, SR 72F collectionld, WMEZFEMER L /S,
* }@ LeaseAcquireResult FEJ& boolean, Z£i®#ik uncertain=true.

o GC runtime.start(), KAy A EREER —Z,
o b5 2 HHEM A requestCounter.state(), MER4FIRMER AN H CRDT 28575 4L,

NI 24

S

cd examples/order—fulfillment-control-plane
mvn clean test

1% port-contract. json, BHIAEEMLSSEEEASAIA . G4 . DSM handle FIARBE AT & AR HHAY SR

.

Lh IR

FE %

Bfi 4 cd examples/order-fulfillment-control-plane &&
mvn clean test

LN fake ¥ig[1; ESZEATY )N Runtime; =2K typed handles

AL R G5 AT DSM 2R s B2 Be i oo s fr s A
A5 ERAE

HEHE S 2R E1 &k il + E2 2 Runtime 170

ARSI ARAE B Z TR repair. FSLM4E. T fencing BUE 4
fic

[e] ot

o U PASSES . SR A DSM 4075,

e locator. schema. codec FI4: iy & M 4 YE composition root.
o RIGEAEEOR B A E PEFN fencing token.

» fake 5 .5 Runtime {43 1] 191 2 AS ] A 75 o
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4 16 FHLF-T. composition root JJ#ty Spring Boot JEERIZfF bean, FFEIESLPR b T SCAEE ).

HEYE R

* DSM examples: Runtime 2=\ [

* DSM examples: Spring Boot 2% i, \ [
e DSM examples: 5£#% Basic Usage 7”{)
o DS BT
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https://github.com/leanowtech/dsm-examples/blob/0eca40d69e4ac5e01d7f82e75feec761ce1c101e/basic-usage-examples/src/main/java/com/leanowtech/dsm/examples/runtime/RuntimeExampleFactory.java
https://github.com/leanowtech/dsm-examples/blob/0eca40d69e4ac5e01d7f82e75feec761ce1c101e/basic-usage-examples/src/main/java/com/leanowtech/dsm/examples/springboot/RuntimeSpringBootConfiguration.java
https://github.com/leanowtech/dsm-examples/tree/0eca40d69e4ac5e01d7f82e75feec761ce1c101e/basic-usage-examples
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/docs/integration-guide/07-developer-guide.md

== ARC 4 % 16 =m——{di fj Spring Boot 2& i, Runtime

%5 16 Z=—Ji | Spring Boot Z&Jil Runtime

AREHbR: ARG, IFLEREBA dsm.x JEPEEIE Runtime Flfiy 444 bean, B H 3R LK
SRIGCIAE  FFRRAIE B AT b SR A i 5

MY, —

7 Hiw

5B DsmProperties. DsmAutoConfiguration 5#4& bean (%) it ) o
it ® clusterId. serviceId. membership I =K% 4.

J# 1t bean name 7\ typed collection handle 5478 it 2% o

LR R I E A A 3 fail fast,

Al B4

o ELSEEE 15 TR 5 composition root.
« #7%& Spring Boot configuration properties 1 bean A iy &3 .
« REXAr T EFSORENESN) 5 2T Mg R .

E < l}7i 9}
JBZ) M AT F5 A builder. application.yml iR Runtime 544, auto-configuration 4%f] & membership
F1 Runtime, Py A4 A bean, HJEHIEATEN DSM s it -

M E MY 55 3 1

b S

4 )
application.yaml
dsm.*
. : J
bind
A 4
4 3\
DsmProperties
typed configuration
. . J
configure
Y
4 )
DsmAutoConfiguration
validation + conditional beans
. L J
reate: creat register
v v v
'Y A
Membership J [ DsmRuntime + Registry ] [ Named Collection Beans
\ J
[ inject: J
[ DsmFulfillmentCoordination ]

P 16: Spring Boot M\ Ja& {1k 21| 45 s BC a5 )% B

OB F AR E: ST MR ECFER Runtime; 4FilkiE FCas 75 2 2 MHE handles; | R3¢ lifecycle
25354 ||- Runtime,
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m— ARC 4 e/ NEEA T

5/ @A T
o516 mR P ERESH TRACE. REFERT:
dsm:
cluster-id: fulfillment
service-id: fulfillment-control-plane
cluster:
mode: standalone
collections:
— bean-name: routeHintsCollection
tenant-id: shared
application-id: gateway
collection-id: route-hints
schema-id: route-hints/vl
type: REGISTER
consistency-tier: REGISTER
entity-type: com.example.RouteHint

E LA codec/merger/entity factory 75 BAFAE. SEEER P24 F 5 A7) com.example.x 287, WNILH T
MCEIPH, AEEE RN SR E ZE S Ok A [ € I8 1% #) DsmAutoConfigurationTest 5 Spring-
BootDsmApplicationTest,

Bean ZF34G pifi
auto-configuration “ locator 7RG 4Z, #I40:

dsmCollection:shared/gateway/route-hints

Bt E P Y bean—-name TR SS KP4, BI4N routeHintsCollection. W45 ) [A] —AMVEMFLE R k55 AL
# Bl 23 qualifier/bean name, i G 25 4 (5L JRU GG TZ Z4E KT H AR bean.

Record codec B 51 A

HE entity-type H2EHE record B}, A 3h2EECA] LLJRA: RecordCodec, JE record SZiA %A B, codec-bean £
JaEh . CRDT AT state codec. initial state 55 merger; Lease 75242}t entity factory.

X fail fast fREE: [l B SIS S 58— Sl B B, MEN B CL B AR KT,
Jeshi 12k

DsmAutoConfigurationTest [l %€ T X LeeMr ek i H :

B 4R

B/l cluster-id VEESIENS

locator EE& Ja R

non-record fif codec JE Bl I

CRDT {i} merger Ja BRI

Lease 22411k Ja s RIL

H%E X ClusterMembership bean  ASPRERIASLINE 5
RSO Runtime lifecycle {5 |}

PRIESTI A E YN

S5 16 EECE Y ™, MIBR CRDT merger bean mX il #i >4 A& FAHF] locator. FijZh R & B F X HIEEEL )
IR ECE R FRAS N LE R B 55 ThRE AT R B

NI

Sy

cd submodule/dsm

mvn —-q —-pl dsm-spring-boot-autoconfigure —am \
—Dtest=DsmAutoConfigurationTest,DsmSpringBootSmokeTest \
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-Dsurefire.failIfNoSpecifiedTests=false test
FHBAT SBT3

cd submodule/dsm-examples/basic-usage—examples
./mvnw —q -Dtest=SpringBootDsmApplicationTest test

Sh IR

B T

BITA4 k3R auto-configuration 55 Basic Usage 5 £& it

LN ZREGEME BR codec/merger. EE locator. 1T
eS|

AW SE R Runtime J53l; MLiEA4 5545 bean AT £HIRTCE fail
fast; 5GP 45 IR

HEHE A2 E2: E5Z Spring ApplicationContext 5 ¥ijJEF% Runtime

ARSI AR LRI EEMEEEH A e B

[e] i

* Spring Boot HEAMERL, ANUAZEATE LI R
* Runtime TFERFHEE, EATELTHIBER .
* locator FILyE A AL 45 5 A BRI FoE s AT
o FCEEHRN ARSI, A RIB T ER BRI

Tt
#5017 TIFRFWEH S clusterId/serviceld #EHiEE1, locator #5 [a]— Runtime N4 &K,

HEYERERE

DsmProperties
DsmAutoConfiguration
DsmAutoConfigurationTest
SpringBootDsmApplicationTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-spring-boot-autoconfigure/src/main/java/com/leanowtech/dsm/spring/DsmProperties.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-spring-boot-autoconfigure/src/main/java/com/leanowtech/dsm/spring/DsmAutoConfiguration.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-spring-boot-autoconfigure/src/test/java/com/leanowtech/dsm/spring/DsmAutoConfigurationTest.java
https://github.com/leanowtech/dsm-examples/blob/0eca40d69e4ac5e01d7f82e75feec761ce1c101e/basic-usage-examples/src/test/java/com/leanowtech/dsm/examples/springboot/SpringBootDsmApplicationTest.java
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2. AR I o R IR B

s s Sty o

3. UEBAANFE] locator T[] 44 entry key & A FIRZS .
4. R Spring bean name 4 ji%; wire identity .

B B

o U5EJEE 3 & locator 546 10 2 serviceld,
o TS 16 & Spring bean 1t
* BBIX4) Java RAARIRE A0 X PR IR

G192k J¥E

W < F1 worker #34fi Fi entry key fulfillment-primary. ‘Ef1iZf71ER — /B % Runtime W, #1435])8F route-
hints 5 shard-owners., 5IL[EIN, A—A MR IREEfE FI4HE locator, {HANA cluster/service S5, HLAREIE]

AP

PJEAGE, A8 B 45

EfEE A
clusterld=fulfillment - serviceld=gateway

|

shared/gateway/route-hints

locate

£aiH 2

shared/worker/shard-owners

locate

{ E— entryKey } [ 4 entryKey ]
fulfillment-primary MBS
B 17 @E S A B2
Frif 1 e ifp R I
clusterId Runtime/sync envelope HERB BT R —AHEBER
serviceld membership 5 sync envelope IR L AR 55 S 45 g &2 I FF- 22 #: DSM
?ﬁ l%\
tenantId collection locator VTR AL /i 45 25 1]
applicationId collection locator WA B T A A
collectionId collection locator HAREA BT E Sy
Spring bean-name HASR R SC RAEG LNl e — 4~ E 3 handle
entryKey A BEE R G ) Bk Sk
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entryKey U FI5E% locator Jl7E—EAH 2 L. #H[E entryKey HEFEARE collectionld By, applicationld F, A~
S HBNERF LSS

TH R BE BB IR Gy pe &

SR BRI A4 R R serviceld B2 PN IE B s RuntimePlatformSyncService A2 L envelope H11#) clusterId
Fil serviceld. Tl 5102 )5, collection route Fi4% locator 3 E.4& handle,

Hit, BB E N

54 1 35
- clusterId/serviceId DL
- #4 descriptor/locator LR
- schema/capability DL
- entryKey 7¢HpRSEA M A

B ZAELH AR R ARIEI A TEARIEE ) #IHE T locator.

RuntimeIntegrationTest [{[A] 44 key S fi
MR 7E—4 Runtime 5 £

* shared/gateway/route-hints
* shared/worker/route-hints

B~ Register #5 N same-key, —/ME & gateway-value, H—4 4% worker-value., & Wil size #E 1, I
B R A O X EEHER locator, [ A Java entity JRU 5l entry key, @ HEA IR,

BRI, ARARISERN

&3 bean alias JU 24§ Spring b F3C; 1824 locator. clusterld 5, serviceld 282853 sl 5 SRS HH . J5
HRENG I WA O SIS s, ASREFE A% E rename BLEE B2

SR ST =2 YN
© PANEEBCEMF locator, Spring Ji 2l b A48 8 G 1
* P4~ Runtime ffi | A [ serviceld, AR EANTATE IR — B 5 LA o
e [a]— Runtime ] R[] applicationld & [7] 4 key, HHEE(H B AE %
o N bean alias, #fji\ locator 5 wire identity {445,

N is

SLE

cd submodule/dsm

mvn —q -pl dsm-integration-test,dsm-cluster —-am \
-Dtest=RuntimeIntegrationTest,MulticastClusterMembershipTest \
—Dsurefire.failIfNoSpecifiedTests=false test

TR isolation-cases.json: /N RERN BMAR (LB G EAERNH LR 4.

SRR

FE E

Bfi 4 ik Runtime 5 membership 2K F55E 7% 7= Mt

L NG [F14 key. AN locators AS[A] serviceld. & locator

] W45 R locator fEES{H ; serviceld fEES K R ; EHE locator fail
fast

HEPESE 2R E2 P Runtime [§ % + E3 25475 1 membership

pNSaE ST PRE R G/ G2 0mBmES 17 Al w2 A s fE P e &
#
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[e] ot

e clusterId/serviceld #EHE{EH, locator #5HI42E 3K o
e bean name HRS TN, A& wire identity,

* FA[A] entity 25F4FN entry key A5 locator [ 3143

© DRSS A T BRI

=¥
505 18 TEAAT DU MR R BRI BB AT IER T & BCATERI 4.0
HEYR A%

* DsmRuntimeBuilder

* RuntimePlatformSyncService
* MulticastClusterMembership
* RuntimeIntegrationTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/main/java/com/leanowtech/dsm/runtime/DsmRuntimeBuilder.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-sync/src/main/java/com/leanowtech/dsm/sync/runtime/RuntimePlatformSyncService.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-cluster/src/main/java/com/leanowtech/dsm/cluster/udp/MulticastClusterMembership.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/RuntimeIntegrationTest.java
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Register

« El: k454t route hint 2 AT B HR/R, YT HRFL,
* E2: put/get/remove. resolver. ChangeStream overflow,
e E3: X545 delta. tombstone. schema mismatch. repair.

« E4: % 23 3 Redis-shaped lab 8 F 52 TCP ¥ H W il o

Lease

e El: &il4h R ¥ uncertain. reason 5 fencing token,
« E2: acquire/transfer J5|H token %% guard $E4t .
e E3: autonomous dual holder 5 quorum fail closed.

 E4: SMIRZ LR JRSLPRICH tokens AP IRMLA SR, AE IR R 5.
CRDT

« El: M T BT, AMERTTHRFL.

« E2: i Runtime merge 5% TR

« E3: VS ARHE R EE/ELTS repair LS.

« E4: ZPumthisUR R RIS, BT AN, A i CRDT HIcFRIuER -

HEYE R 77 EL 1 P RE R
g R2/ DS
1. 33E 5 revision: Z{T7EMNERSS IDK/Maven 5,
2. BN/ SEBRIEAN T4, AR TERISRE ) S .
3. MEEER: test . R AER. BRid KORHEEAT A
4. RUEHEL: F—RBEREA 4.

Skipped fl Tests run: @ ASRifid; HImidSIN AT Ao

RYIRST CRE VN

o 75 Maven 35 ERNFALEN test, 50 faillfNoSpecifiedTests |25, WEE [HE INH O test | HIRSE
* ] fake port [ E1 Z5 R EFRM 25 repair @i, F5 B/ HHATE

o 32421 i B3 45 REFRILSE TCP % P umth SRS, 48 H BEFR /i L HESE B 1T o

o H5 [2fR@s ) B85 revision, MER LS TLiEE Mo

S/
SIS
S T A EVE2:

cd examples/order-fulfillment-control-plane
mvn clean test

FRIEAT 8 % PR % E2/E3:

cd submodule/dsm

mvn —-q —-pl dsm-integration-test —am \
-Dtest=RuntimeIntegrationTest, TwoNodeIntegrationTest,ChaosIntegrationTest \
—Dsurefire.failIfNoSpecifiedTests=false test

H] evidence-ladder. json %%} 4F— 2 proves 5 doesNotProve #{IEZS,

59 DSM 0.1.2



= ARC 4 SEEG IR

g TR

FE ERS

BT 4 FEERH) 2 test; Runtime/TwoNode/Chaos 58 £ I35,

4 N B fake port. ELSZHA Runtime. XF7 5. W EIRICHI 2%
X

] LR gk L B 25T 5 test count AT E A% WA O test B,
skipped {BR%¢

HUEHR A2 El. E2. E3; E4 B45%5 23 3 H 52 [0 5256

NS e ST AR BENIEE . ESLAMER fencing, SERE 24
LR

[e] i

o MRS ARPATE, AR .

o FEHTES EIEHAAIE B EF 5,

o fake. . Runtime. £ %74 chaos. ELSZuf 1 ASRE HAHEAL,
* Sl revision FIRMGEHAN . FHRZRMALER .

D 1 =
T
WIRHFENBITHME: 5 19 BJed 7 diagnostics. metrics Fl trace ST, ho0 47 222 55 o] DL€ i o
IR EES

e DSM examples: Spring Boot i F iz

* RuntimeIntegrationTest

* TwoNodeIntegrationTest
* ChaosIntegrationTest
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https://github.com/leanowtech/dsm-examples/blob/0eca40d69e4ac5e01d7f82e75feec761ce1c101e/basic-usage-examples/src/test/java/com/leanowtech/dsm/examples/springboot/SpringBootDsmApplicationTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/RuntimeIntegrationTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/TwoNodeIntegrationTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/ChaosIntegrationTest.java

= ARC 4 o5 DU [ ii—— M 424 APL B4 T2 (45 15-18 &)

SRRl —— MRS APL 255 TR (56
15-18 )

W55 R SRR 2 b 1 DSM Y locator. typed handles. Spring 3% fit-5 MRIESE 45 H A ¥
bﬁuﬂ}% o

>
THEL S
FulfillmentService
- FulfillmentCoordination (Mk453¥m[T)

- DSM adapter (ZeNEHi%)
- composition root / Spring auto-configuration
- Runtime + named typed handles

55 2RI LA fake fifebleis gk i, & Flae ) 75 2E7E B 5% Runtime _LI6HIE. Spring Boot HUJi& 5 —# composition
root, ANLPAF Register. Lease. CRDT HJiE Yo

A ARE

AWIRE ZEMIER 5% F R 5%

Sty 11 / DSM handle 55 BifE S 45 1 EEBAERE AR R

bean name / locator WA SRR bean SR ESEH D
clusterld/serviceld / locator A5 5 2Pk EA BRI

M /A P %] % BUFT T P AR B WE. BE. BeHisgmix

AKS qnfn] 56 BE DSM AL

FIUESHE DSM B E B EH S5 RAS . i 1 Fe 2 454 API, composition root ££H1 locator. codec Fl4E iy
JA, Spring Boot H 37 W IR IEREHAC, 2 2 M PR & Z518 V0 o IXHETT DUREAREE N 5 Bk AT, I35 DSM 2851,
S FIRIBGE LY BRI SS 2

AEBR AR

1. k%5 service = SN T com. leanowtech.dsm.x? Fiht, SEHIMrE & A4 composition root By, adapter.
2. locator 2 R A —FLYf, I schemaid?

3. Lease 5528 uncertain. reason Fl fencing token?

4. Spring BB XTEE locator. fift codec/merger FlIEH: Lease i & fail fast?

5. BRSO BB A R ST

6. 7 EMERZEGS H proves 5 doesNotProve?

AR UL

TFEE ARG AL E1 458 1 F1 E2 F9 Runtime .
Spring auto-configuration [ % Runtime. =844 bean. [it B S A iy &3
Runtime integration [& %€ locator [G%5. CRDT Fi Lease fencing.

TwoNode/Chaos [ %€ E3 & fil. repair 547 X417 M.

T
SRR AT RS IIRE, MO AP BT AR AT Zedr. AR A IR A
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== ARC 5 45 19 T—alad IG5 e AR A 22

19 FE—@ o NG e AL R A 2= R

AREHW: ARG, FEE BT diagnostics\ {REE % metrics F trace ZH-& i vTHEA B HEREAR
B, MARERETE—A TR RI T4

23 B
1. M\ RuntimeDiagnostics BEEEfr RS, RAME S EAHE,
2. i outcome/reason FEFRIX KA E4K. repair. Lease FIWY 23 b4,
3. H trace context JCBE—IREETT AL .
4. B R BN S S T RE PR .

HIE A&
o BESEEE 12 F repair fI5F 13 B E.
© BEACE 18 FIEE R
o PR WA MES . AR A R S U5
et
node-b [ route hint kb node-a PKIH. HIBAASTE EHEH S 1700, T2 SEHIA Runtime J& 75 RUNNING. Ji 52
Al 0L, BAF locator &7 TEM . &7 message drop/repair outcome, i F trace JCHIZ IR 112%

=AW AL RIS WG

|

R Diagnostics Metrics ] ( Trace FER{RIR

snapsl| classify. rrelate

node-b E&EHRRIH J l’Lstate cluster - collectlonj tutcome reason - Iatencﬁ’ L FE—fEELETX | BB/ delta/ repair / HBE

[ #5ia): I locator. W origin, W reason? FRASE entryKey 7t X E—BIEMFHTE ]

P 19: ISEAR B ATIE O R BEAY 2 g 34

Diagnostics: BT AR

runtime.diagnostics() R EIAAIAS P, 35 RuntimeInfo. A=A AR, cluster view. B&BHE. £5845
Wi Lease LR ZMAIRGEIR. EEAME YT TREE WA ), DR EH.

Metries: WERE5HFIESE R
DsmMetrics j035% sync latency. cluster size. IAIFEZRIC. JHEEF. repair outcome. Lease acquire/renew/transfer/
release. fencing reject. ChangeStream overflow %, reason 5 outcome R H-IRIE4L, A BEMH T RAMEE,

Trace: X —iXZNVEL T IEE
TraceContextHolder il outbound platform envelope #7724 i trace context; 7 s 4 B MR IE register delta fig
f&4% trace. Trace FI Tk — K2, AR metrics fa# Y, diagnostics 24 A el

A PATHERR R

W i1 5 HikfFES
1 Runtime & & &I state. isReady.
lastErrorMessage
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m= ARC 5 i SR — i

vz p HikfE5

2 T SRS TEIE B E cluster view. service/cluster
mismatch metric

3 locator & 757 H. schema PUJ collection diagnostics. message
dropped reason

4 TEZR delta J& 75355 sync latency. REMOTE_DELTA.
trace

5 repair J& 75 & B AL B 25 digest/repair outcome. replay/
snapshot reason

6 M E V% g ChangeStream overflow/callback
timeout

R N — RIS BIaN [ RGA TR delta drop #4711, J54E repair success | SCRFFEZR IR IE
locator Fit4t: .

S 5 — P
TR entryKey. 5943 traceld itk metrics tag, <X ib )7 54RO S5 HAEIG K . DsmMetrics Y SCAY
FAR R A2 E reason/outcome; ELA key s LN O NGEMML HE STl trace, MARH—EfabrdEE .

in‘\ »
SR ST e YN
* ik ChangeStream B H, #ii\&EH diagnostics {37 W41 H, 1 overflow metric 3§,
o N 50% FEilE ES, BN G LE repair outcome T I,
* ¥E trace context | #ifT register put, #fiA outbound envelope 77 trace.
* JEREHL entryKey 1E R tag B ELR 2] 7, W4E cardinality i A fH 4,

14

cd submodule/dsm

mvn —q -pl dsm-runtime,dsm-sync,dsm-metrics-micrometer,dsm-integration-test —am \
-Dtest=DefaultDsmRuntimeTest,MicrometerDsmMetricsTest,TraceContextHolderTest,RuntimePlatformSyncServic
—Dsurefire.failIfNoSpecifiedTests=false test

i Fil diagnostic-runbook. json JPUZAEIRIES snapshot. metric. trace 5 F—5{Bi%.

Lh R

ki o

BTN A Runtime/metrics/trace/chaos F M : 55 7% 7=
it

LN MRIHREIAS. W E£4%. repair. overflow. trace context

EIpE =378 S PIRG4S HH R A BE TR BN IE(EAS FLAH
R

HEAR 52 E2 WL SZ3L + E3 2454 1 /5 trace/chaos

NS ST TEFRE IR AR S E. 477 trace REER B EIER
AR

[e] i

* Diagnostics [HZ 4 FiHe i, metrics M543, trace & B IRERIZ
* HEREM identity/locator/reason JF48, AME BTG

o Febnl G 3ESL outcome/reason, ELfA key BA %4 H -EF trace.

© MEE—FOR%E TS5 FH L IER.

¥

5 20 Bl S B YEHE N sync/collection route RZid HEN BRZS. RS B ECRIFR T o
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mmm ARCS

R R

HEYE R

* RuntimeDiagnostics

* DsmMetrics

* MicrometerDsmMetrics

* RuntimePlatformSyncServiceTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/RuntimeDiagnostics.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/observability/DsmMetrics.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-metrics-micrometer/src/main/java/com/leanowtech/dsm/metrics/micrometer/MicrometerDsmMetrics.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-sync/src/test/java/com/leanowtech/dsm/sync/runtime/RuntimePlatformSyncServiceTest.java

== ARC 5 5 20 H—iH B R A St

5 20 E—H B 22 5T

AEH: ABENRG. FEEREX SN Bt YU BEE. A S %, 9F
VIR B A A 1 1
%3 Hhw
1. Az envelope FE 7T AT 22421 ]
2. X4 HMAC 3528, #far N F1 nonce B B4

3. fi#F% key version. minimum acceptable version H#HE 1.
4. WGRIELIE B R TabRfI .

BB

o TSEE 11 % wire envelope 545 19 Z 4L 1H
© BfE TLS/MZ8 KB A B 3 AOH B 28 -5 BRI
© B ATLERE R fail closed,

S
TR L) RETF A6 M 17 2 delta. PAIEATEEB) 1B token O AN BORBEECEE. A4 RINER. 4k
WEBCT IR, LRSI 36 7 T R

HIET 145 B B AR

i%#% envelope 1 - Admission 2 - Authenticity 3 - Confidentiality 4 - Replay 5 - Abuse
P cluster token HMAC + key version optional decrypt nonce window sender rate limit

[ F— B — SHHEHR + EEIEIR + SecurityAuditLog; iBid7 # A sync / collection route ]

20: izt v B NS A TR 24

'] Jin] AL A
Admission T RS R N AT SharedKeyClusterTokenValidator
Authenticity HEEBHAE key 254 HARWE  HmacMessageAuthenticator

e
Confidentiality AR I N Th R AES-GCM / ChaCha20 encryptor
Replay nonce S HTEE HARES SlidingWindowNonceTracker
Abuse LRI R 3 Ty 75 N 3 I s 2 SenderRateLimiter

IR TEWI R % 5 . R RILIE AR, TR AR (security enabled | £rik-HORGAL B 41
SR I -

R —AE O

P B B IE rolling migration: 7 1H %5 44 7] ITERE JEIHIF A7 . $2UL 5 A key version BEFEIIE key: Y4 f
kEFTFR)E, 5 min-acceptable-key-version, |HAZ envelope A # HARHHELE .

KrB: A: active=1, accept >=1

MrB: B: &4 key 2, k3% active=2, ¥2t{)j accept >=1
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m= ARC 5 Nonce & 15 N 17 EFR

MrEe C: BRANr A1 iP5, accept >=2
r— PR IR W key, MARRNBITI S S BRI HRAPIRBRCRAS, [H key 58 XS KIH7E7E

Nonce % 15 W7 EFR

SlidingWindowNonceTracker 2323 I 11 N A< I nonce, 3E45E S . i [HFN 0. ‘BiRFR#] maxTrackedSenders
JE4 LRU K, DAoREn &% 77 TR G N E. ZA ERE R e S5ERLR S, d/ha%inkiss, o
pNUEPNA R

B R # debug log
SecurityAuditLog if5% token mismatch. 25444y, . challenge timeout. sender ban. fencing reject %4>
gER . WP A SFRE reason. R IEFH RIS ], ANHER secret. HISC key BY 58 B B AT o

FRYIRST: (RE VN

« FR A4 payload, FHHALS 25 I r= L #i T o

o B RIEAZ [A]— nonce, FilH replay rejection.

o LTSRN, &% plaintext, TIABIRAIEL.

© LR FSUE SRR, U sender B AL; FIHEKE -

o ¥k key version 23 2, FEE3Z version 1 envelope, FiHIFEA .

ELE

cd submodule/dsm

mvn —-q —-pl dsm-security,dsm-integration-test —am \
-Dtest="HmacMessageAuthenticatorTest,SlidingWindowNonceTrackerTest, '\

'SharedKeyClusterTokenValidatorTest,SenderRateLimiterTest, '\

'BuiltInMessageEncryptorTest,SecurityIntegrationTest' \
—Dsurefire.failIfNoSpecifiedTests=false test

il security-gates.json X g—iE TN B4R K. BAsFIH 4R A5 H B secret {H.

Sh IR

FE E

174 ik security unit + integration tests; F5EE%E = i,

AN BV token mismatch. 2L . BB LA 2. nonce replay.
sender ban. |H key

CIpYE 23758 M8 fail closed; ZEHMLARIC. Febnfnei it —2: K3
AT He A

HEHREF 2 E2 SR ARISAAFAT N + E3 2 E iR

AT AT MU BRI R . AR T4
UL ISR CBURCERTN

[e] ot

o WEN. IRAE. . BHERG BRIEA IR AR R AT

© BRI T BRI E O 5 R BRI T -

* nonce tracker BEERFE L, WEARIEESE LR

o AR TTE fail closed, {HANREH secret 5 AWML o

¥

5 21 BAWREN . HMHARSE . MERAEAN R S A f A L B LR R SEE STARTING 24 RUNNING.

HEYERERE

* HmacMessageAuthenticator
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-security/src/main/java/com/leanowtech/dsm/security/HmacMessageAuthenticator.java

mmm ARCS

R R

* SlidingWindowNonceTracker
e SecurityAuditlLog
* SecurityIntegrationTest
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-security/src/main/java/com/leanowtech/dsm/security/SlidingWindowNonceTracker.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/security/SecurityAuditLog.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-integration-test/src/test/java/com/leanowtech/dsm/integration/SecurityIntegrationTest.java

== ARC 5 %5 21 3 ——Runtime a7 5 R EHEN

% 21 ——Runtime A4y B 52 YEAN

AEHb: AEZHE . JFAFHERH Runtime )RS, registry freeze. readiness 1€ b 7 & S HRE
A AR, A Spring Context FE7E24 ik DSM EL3i4
%3 Hhw
1. fi#F% CREATED - STARTING - RUNNING - STOPPING - CLOSED,
2. SEEA A MIAE R Bl R S T

3. X4 liveness. readiness 5 diagnostics.

4. FiRMAO. & &% membership FlFE BN o

ﬁﬁ%ﬁ

E5E A 2 & Runtime A: 4y B HIFN 4 16 3 Spring 2,
. Bi‘%ﬁé’ﬁ 19 % diagnostics 5 i J5 415 -
© FRE-F-A 1T LLsEER readiness, T A U FR AR o

S 19132 JEE
JBZIMR S5 T IRIR BN KA o [H LI 2 5E A5 b OB oR . IR M U B Se i U (S VR 4 . membership/
sync Ja 333k N RUNNING JE A S0 kEESHE Ty SRR RS ) A H.

RSP VRl 3

CREATED STARTING cadh RUNNING os STOPPING o — CLOSED
$EA# collections REE registry & isReady = true BLEAOSEEES RFEBK

F'n?l%ﬂ&

ERROR
lastErrorMessage FIi2Hf

P& 21: Runtime A& & 315 FEMHZA 45

R bW ESTESNIN(E HRES X

CREATED HMHAES . IEZS identity SRR &

STARTING Vidh registry, J2 3l A4 oy B4R AF readiness A false

RUNNING MRS AL e S B A E isReady() 4 true

STOPPING EIEANOSEAES NGE s e oS

CLOSED ASF-f# ] Runtime FIR ORI

ERROR BLHL lastErrorMessage, PUATIKE AR, FREIVEEHIL
R

A2 ShIN 45 registry

collection descriptor % 5 capability/descriptor |45 sync route. 155 C&FF IS5 BRI IMES, 274k
[#5 peer T #4) peer R4 MIBIASTLE 0. BRIA registry 7E start I freeze, J5ZEEMIEL: Spring &
i ER IR A S 315 Runtime © RUNNING,

EREFBERSTM, MBGHERATEB L, mARLE freeze.
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== ARC 5 Liveness 5 Readiness 4[]

Liveness 5 Readiness A [d]

* Liveness: &M ELRBRTEE .
* Readiness: Runtime 5y RUNNING, S&EECEMESEEM, 7TLURIEAM T /R,
* Diagnostics: BRI A ready, 41 ERROR % last error,

Spring Context § 7 #1. Runtime STARTING &}, ERROR #} AW X} 74 & ready. DsmRuntimeLifecycle ¥E context
close {5 1k Runtime, {HERE-FESABZEMME, AR VM K814 s B R T bl

R PG B ol 5548 SC
HEFE T

readiness & false, PFHIF#THE.

EREAR M S5 1 R AAEAT S5 HEZS

{8 1EIT W 33 . repair/sync scheduler %58 AN 0o
P Runtime/membership/f£ %y %5 5 .

TERARTERL uncertain 5T AME 55 31

DSM close BEAHI G I, A2 BB IR T A5 1T 855 MR RIVE -

S RN

+ Runtime start j§ BRI collection, T registry freeze 4.

* 7E STARTING Itf#ft HTTP readiness #&[H] 200, #5H ] fgdlk 2 A% 57 &
3% Spring Context, #fiiA Runtime lifecycle A~ RUNNING.

© RIS RKE A PERE liveness, M4E ERROR 5 s i PEAR RGN i i o

Nk =

2

Sy

cd submodule/dsm

mvn —q —-pl dsm-runtime,dsm-spring-boot-autoconfigure —am \
-Dtest=DefaultDsmRuntimeTest,DefaultDsmCollectionRegistryTest,DsmAutoConfigurationTest,DsmSpringBootSm
—Dsurefire.failIfNoSpecifiedTests=false test

SEA lifecycle-drill.json, NEAREE AR FsI1E. readiness FIEMALHE o

SIS

BT A4 _3& Runtime registry 5 Spring lifecycle 5 £zt

PN Jazhs HE RN BT SORM g Bk

CIPJE 3223 ARASELH IR, late registration FHE44; close J§
lifecycle {2 11

HEPRSE R E2: #E52 Runtime 4 Spring ApplicationContext 4= i J&
Lt

ARSI A B HEF G drain, B ABIYEHER. KIS AMEEE
A IRATT N

[e] ot

* CREATED/STARTING A& F a2, HA RUNNING 7 ready.
* registry freeze [& 5& J3 3115 I AEA VLA .
« ERROR % diagnostics, AW i liveness 1A RSS 1o
o RHER AT ZS5 N O 5HEFERE -
%

5 22 TEESIARNEAR A IMH BN RARERAR R, AT — R 75 ™ SLA.
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= ARC 5 HEPR S

IR TS
* DsmRuntimeState
* DsmRuntime

e DefaultDsmCollectionRegistryTest
* DsmRuntimeLifecycle
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https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/DsmRuntimeState.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-api/src/main/java/com/leanowtech/dsm/runtime/DsmRuntime.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-runtime/src/test/java/com/leanowtech/dsm/runtime/registry/DefaultDsmCollectionRegistryTest.java
https://github.com/xbdotl/dsm/blob/505e7557da94e3f74da84ecf75bc8a9282732e4f/dsm-spring-boot-autoconfigure/src/main/java/com/leanowtech/dsm/spring/DsmRuntimeLifecycle.java

= ARCS 58 22 W—— IR HE R A PR A R iR
55 22 E—— LR B A e R ik U

AEHN: REERE, TFREREERE A Hik DSM #pE42, B IMH RS, (RGHR G
JSON, FfHAEMT Eu&AF I A B W o
23 B
1. X4% benchmark harness smoke. f3EuELS A4 F=HK R,
2. 4 Register. Lease. CRDT. ChangeStream 5 security JEFEX} . fixtureo

3. ig3t IDK. CPU. 2. FANIFIFIALH
4. RAE M GEIR 4R R4 A s 2 P B A A R )

i B4

o TSEEEE 13 B ERMSE 19 3 metrics,
+ f8i=1T Maven/JMH,
© BRSNS E MY GC BLE. 155 A AR R 5

S92k J¥E

JBZI AN SRE TDSM BEAREFLAE R R Jo XA MK, TiEEREN. FANEYRE: RecordCodec 4fif it
JR. Register get. Lease renew. CRDT apply/merge. ChangeStream overflow. JI%5 envelope J1-45 25 337 k42

RS HIIEYE B

1- @8 | 2 Fixture 3- FESBH 4- [FHHIEE 5 - $1Hf
AR 1R? Reg's‘eré::;?g /CRDT/ JDK - CPU - warmup - forks JMH JSON + unit FITFERLE / BE

[ —R smoke run RILEBR harness ATHAT; MM FREESME~F R SLA ]

22: AP A )R B VT A 0 B LA
B JEF ) benchmark module 14 :

* RecordCodecLatency. ProtobufSerializationLatency
* RegisterGetLatency

* LeaseRenewThroughput

e CrdtApplyThroughput. CrdtMergeThroughput

* ChangeStreamOverflowPolicyThroughput

* SecureEnvelopeEncryptionOverhead

« HLC. striped lock. QoS scheduler 540 -3k 4

A fixture [ % E iy 4 B JR R )

Smoke run 5jlj & run

BenchmarkHarnessTest HEGIIE request BRIA{E . S 1 JSON #4544, —ME4EH) IMH run 7] DL B
harness W[ #tf7, {H warmup. fork. I EIAER;, S5 RGN T A RBRKT

A& il i smoke 4>

cd submodule/dsm
mvn —q -pl dsm-benchmark —am test
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m= ARC 5 GER R T B

mvn —-q —-pl dsm-benchmark -DskipTests exec:exec \
-Dbenchmark. include=RegisterGetLatency \
—-Dbenchmark.warmupIterations=0 \
-Dbenchmark.measurementIterations=1 \
-Dbenchmark.measurementTimeMs=100 \
—Dbenchmark. forks=0

XA A4 CU/Z: smoke, AR & BT I IR AL E -

ZERFHBEFE

FB il
revision DSM 505e7557
7855 macOS. JDK 25. CPU/NTF. IhEERE

benchmark — SE#&R/ Tk 4

fixture 4% payload. §H#. &%

IMH 2% warmup. measurement. forks

mode /unit  throughput 5§ sample time; ops/s. ns/op %
JFAAIEE  JSON {45 SHA-256

fEREIL B REEMLE W55 10, EREEH%E

S PHE R R RANL. RIE S AIERNBTT AT

MR A B R

TREEHER DY R LA AR R AP R E N LR/ key A 9 m% IZRHEIR/EAL. repair Jfid.
GC. LFETEF BRIV MER LB SR o e i ) DI T B A 7 Y sz BERR PRI Pz AT o

RYIRST: (RE VN

* 0 forks=0. 100 ms [} smoke £t 5 ik SLA, F8HEgest.
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consistency-tier: REGISTER
entity-type: com.example.RouteHint
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