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153 SB—ulsfra Gl
NI /&M order-process.bloge B Hi 1 — L B

graph orderProcess {

node fetchUser : FetchUserOperator {
input { userId = ctx.userId }
timeout = 3s

retry = { attempts: 2, backoff: 200ms, strategy: exponential }

node fetchProducts : FetchProductsOperator {
input { productIds = ctx.productlIds }

timeout = 5s

node calcPrice : CalcPriceOperator {

depends_on = [fetchUser, fetchProducts]
input {
user = fetchUser.output

products = fetchProducts.output

node checkCredit : CreditCheckOperator {
depends_on = [fetchUser, calcPricel
input {
userld = fetchUser.output.id
amount = calcPrice.output.total
}
retry = { attempts: 3, backoff: 100ms, strategy: jitter }

fallback = { approved: false, reason: 'credit service unavailable" }

branch on checkCredit.output.approved {
true -> createOrder

false —> rejectOrder
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List<Product> products = fetchProducts(ctx.getProductlIds());

Price price = calcPrice(user, products);

A AR, R S HITIRF. 78 BLOGE B, (il A RHITITF . w35 s B
IR T, 515 B et i k.

ﬁ)ﬂ@zﬁﬁmﬂéﬁ ﬁﬁTIE @Viu?ﬁ

9 5| BEY
i f bff-dashboard.bloge iX /Ml 1o &AL ELLFA TR L 240 -

graph bffDashboard {

node fetchProfile : FetchProfileOperator {
input { userId = ctx.userId }
timeout = 2s
retry = { attempts: 1, backoff: 1@0ms }

node fetchOrders : FetchOrdersOperator {
input { userId = ctx.userId }
timeout = 3s
fallback = { recentOrderIds: [], totalOrders: 0 }

// -+ fetchRecommendations, fetchNotifications, fetchLoyalty ---

node aggregate : AggregateOperator {

depends_on = [fetchProfile, fetchOrders, fetchRecommendations, fetchNotifications, fetchLoyalty]
input {
profile = fetchProfile.output

orders fetchOrders.output
recommendations = fetchRecommendations.output

notifications = fetchNotifications.output

loyalty = fetchLoyalty.output

AT LLEZE R LA A

1. A2 RSIHTIB T (%! i’i/\fefCh AT T, BN e IZ AR .)

2. R fetchorders LB 2 K447 (5522 fetchOrders A HiRENS, A fallback; KINSE
BT { recentOrderIds: [], totalOrders: XA B EEER, graph REARZEIAT )

3. RARHIE A 7S fetch 7 5, IFLEERHL fetchProfile.output, BIARES HAt fetch J7 i{— I 1T

13 v0.9.9-RCl1
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/01-why-bloge/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/order-process.bloge
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1. J4c4E standalone companion module {6 i1 42> BLOGE artifact:
mvn —-q —-pl bloge-core,bloge-dsl,bloge-test —am install -DskipTests —-Dspotbugs.skip=true
2. jzfT companion 75l -
mvn —-f head-first-bloge-examples/pom.xml test
3. FTIFEE 2 B companion 3 {4f:
* head-first-bloge-examples/src/main/resources/bloge/ch@2/hello-world.bloge

* head-first-bloge-examples/src/main/resources/bloge/ch@2/two-node-chain.bloge
* head-first-bloge-examples/README.md
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Eg

2510 WIHEAME

@ >

o

head-first-bloge-examples/ pom.xml
J
|
1
src/main/java/com/leanowtech/bloge/headfirst/operators/ src/main/resources/bloge/
J
|
1
ch02/ « AE#Y bloge 3X# ch03/ « T—3 , BAE2EHE
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/02-your-first-graph/assets/head-first-bloge-examples/src/main/resources/bloge/ch02/hello-world.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/02-your-first-graph/assets/head-first-bloge-examples/src/main/resources/bloge/ch02/two-node-chain.bloge
https://github.com/leanowtech/head-first-bloge-examples/blob/master/README.md

2.6 VR _— B WA

fF—E5H .bloge AF#NUAE src/main/resources/bloge/chNN/ . src/test/java/ BRI IS 401 m
FRKSESC . BEEEIRAREHAEAT . ICAHE (TR 157 companion 7). LEFRRRIALE SIS 4 L

ctx.message
GraphContext < F{RIERITATIR {3 node echo « &7 EchoOperator echo.output
GraphResult « T /FREE R

Rt/ GraphContext, HIIAENOHES o
5| % fi# 47 input bindings —— LU ctx.message M context (= _Fyi#d ) BUE.
I~ node [ operator YT EIALALUF N . PUTEIRFFR B H o

PATEHR G, /M GraphResult B zHEE R

e

27 A TR

271 DSL &
il hello-world.bloge HY N2

graph helloWorld {

node echo : EchoOperator {
input {
message = ctx.message
}

timeout = 1s

REZE e HA15MH BLOGE graph. ZIifFIT4 :

graph helloWorld = B—"~44"M helloWorld [{ graph
node echo F 4424 echo 175
EchoOperator FEREIXA T AT operator
input { message = ctx.message } 11 context F[1Y message 4F5E 277 ik N 7K message
timeout = 1s I RTLAE 1 TP 5E B
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/02-your-first-graph/assets/head-first-bloge-examples/src/main/resources/bloge/ch02/hello-world.bloge

—_— W BT AR 2.8 SEiEhE I RPEEE. FHGINCE

M Java BIN#IFETE
// 1. THWHRAY operator
OperatorRegistry registry = new DefaultOperatorRegistry();

registry.register("EchoOperator", (input, opCtx) —> input);

// 2. fn# pSL
GraphLoader loader = new GraphlLoader(registry);

Graph graph = loader.load(Path.of("src/main/resources/bloge/hello-world.bloge"));

// 3. K BT
GraphContext ctx = new GraphContext();

ctx.put("message", "hello");

/1 4. AT
GraphEngine engine = GraphEngine.builder().registry(registry).build();

GraphResult result = engine.execute(graph, ctx);

272 Java API 5k
[F]—~> graph, 0] LLH] Fluent Java API )i :

Graph graph = Graph.builder("helloWorld")

.node("echo", (Map<String, Object> input, OperatorContext opCtx) —>
Map.of("message", opCtx.graphContext().get("message", String.class)))
.timeout(Duration.ofSeconds(1))

.build();

GraphContext ctx = new GraphContext();

ctx.put("message", "hello");

GraphEngine engine = GraphEngine.builder().build();

GraphResult result = engine.execute(graph, ctx);

PSR I 2 A Y 2 A — iz {7 graphe DSL B A B BES SMlgmtlE: Java APT @& S 7EAAS B
FRL RN G R2HNSs5EH DSL s, FHEAE kA operator (4RI Java .

28 JEBEfE =FEIR, ERICE

55—~ graph RRELA“RERS A% VE N A e AREFIZREN IV NZERE B PATRAEE, LA
i WRWASAE A BL. 1XHE ., JRTAIAY Builder LA 2 AEAR AT, AR — 10 275 A9 APTIR .
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29 PIRA — B TR

SUCCESS - B{T4 R COMPILE FAIL - #3&iE1T LOAD FAIL - S3EFAFFE
echo = EXECUTED node #t4> operator 4572 MissingOperator 3 fi
output.message = "hello" g E R E GraphLoader B4 38,
graph = SUCCESS operator calls = 0 operator calls = 0

RERWIAF : REEBINE > BORSTNER > BERBRALHRT

281 LERL1 ——HfSE &S TH

RC1 A% LA message=hello j&fT hello-world, HAGEZER, TS AT TR "4 %

graph: hello-world status: SUCCESS

node: echo status: EXECUTED

output.message: hello

XA =57 8550: graph B4R, echo BSEIIT i HHEAF ST . graph AR LUS, iX =K & 5 AR
e

282 L5 2 53 —HATIRAR GG

(&5 f /)N owner

G2 node 3% 4 Operator 485& . 12 Wits 1 7 W {7 f&1E .bloge node
Hnk registry HN{7(E MissingOperator TENFRE S BlAE 1E AR
i EL47 0 Operator i sl FE node 4. #0185 A MGESR

T SR ORI R WCRR B it /2 operator calls = 0. Eiix{ graph JoIE XN I, AL 55 AAD AR
FIIX L, Builder WEIA A | 7% 5 listener MESH B, interceptor fLSEFLSL A, A SEUMCZE I, checkpoint
store U PARZS IR 77 oo SEE R B, FRSERe A A [n) i e 2

29 FIKE

2on WM
G— | two-node-chain.bloge:

graph twoNodeChain {

node normalizeName : NormalizeNameOperator {

20 v0.9.9-RCl1


https://github.com/leanowtech/head-first-bloge/blob/master/chapters/02-your-first-graph/assets/head-first-bloge-examples/src/main/resources/bloge/ch02/two-node-chain.bloge

_— B WA 29 WA

input { name = ctx.name }

timeout = 1s

node buildGreeting : BuildGreetingOperator {
depends_on = [normalizeName]
input { value = normalizeName.output.value }

timeout = 1s

b
by
BT

depends_on = [normalizeName] fisaw it buildGreeting WA7ZF4F normalizeName
normalizeName.output.value IR E T s LY vatlue ﬁzﬁﬁ

W AMiiAE depends_on, Hi T buildGreeting [H#ij AEE 2| T normalizeName.output.value, ZiFartl
/\EKJJTE%& XA T I R R
292 Conformance 5%
Conformance MIE &M A&/ N ANGPE 7~ 9] (input-bindings.bloge):

graph g {
node a : Op {
input {
x = ctx.foo

y = "bar"

UL input A EE AT LAZ context 5| (ctx.foo), WAL F M ("bar"),

203 HAEMLEL R (0] 8 fE BE i d &
AEARFTA Builder IS Hl3ESE —1> grapho SEORES T ITAYES FHEE, SRRz 21 0 . [ A F [ -

WLEE FI ) 5 2 FCE owner 55 £ E T

P4 ASFHEZS i N\ HH AR Graph.builder().schemaValidation(...) 5 .contracts(...) —%5 8
=

MEE B L AR VR GraphEngine.builder().listeners(...) & .interceptors(...) —%§
19 &

R 561 5] sz A7 TAE .maxGlobalConcurrency(...) —5 21 &
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/02-your-first-graph/assets/bloge/bloge-conformance/fixtures/snippets/basic/input-bindings.bloge

210 H ULFEBE — B A

B B owner 55455

PR BT B PATIRA .executionCheckpointStore(...). .checkpointCodec(...). .version
MismatchPolicy(...) —%f 13 &

FEATAL P YO S .tenantContextResolver(...). .tenantResourcePolicy(...) —2f 21
=

TR JEF T ) S .schedulerTimerSupport(...) —%5 11—12 &

Graph.builder() #{i&—~ graph; GraphEngine.builder() & 1] LLin{T4]> graph [¥ runtime. 1047 2L
PRI EOW L )R, sk R B BRI

210 ULFERE
2101 [X] & T 5 operator 415¢

/7 GBI —— RIS TR ENE T IS T operator
node echo {

input { message = ctx.message }

31> node #LL/IUEIL : OperatorName [YJE 7T B operatoro 3 %513 e HLANAHIE 1% I R L2 46 o

// 1EH
node echo : EchoOperator {

input { message = ctx.message }

211 WL

2111 /1> operator 4 E——4miFAs i 1R
WK TS operator 257 -

node echo {

input { message = ctx.message }

filtT a2 ROk, I OME B2

GraphDefinitionException: Expected ':' after node id

MRV T B 5, [H5HEASRIEA operator 4 FR, 2 Fkih<H 2l Expected operator reference.
&4 . £ node W75 % : OperatorName,
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—_— W BT AR 212 3|5EE

2112 operator A JEM——HNE BE AR

4k DSL 85| ] 7 MR A AER] operator:

registry.register("EchoOperator", (input, opCtx) —> input);

Graph graph = loader.load(Path.of("hello-world.bloge"));

// {8 DSL HH'EH]IE "ShoutOperator"

AR AAEINA graph BFREZ DI, IEBLHENIATHT B :

GraphDefinitionException: Node 'shout' references unregistered operator 'ShoutOperator'

& 1F load() ZHl, U .bloge S/ H HILAY4E operator 44 FRERIEMUT o

w2 5| R EE
M hello-world iX~ graph %, dksefimiE—44:

L s 4479 shout 177 A1, 1 echo [ HIFL iR o
2. 5% E timeout = 2s.
3. FHRATINE . WA RSBt Te AR
R DSL KA Xt
graph helloWorld {
node echo : EchoOperator {

input { message = ctx.message }

timeout = 1s

node shout : ShoutOperator {
input { message = echo.output.message }

timeout = 2s

(K24 shout 5] T echo.output, FIEE2HAHEWMKR, ArLAghiE echo Je#hifT. FH4EE] shout,

213 IR A
1. FHAT— graph, /D FHBEPUREZRTE? (Graphs OperatorRegistrys GraphContext. GraphEngine.)
2. WARBEAT G ES I T ctx.userId, XAMERBWRE? Ok B URERITHIIYIEH] GraphContext.)
3. [Al— input block HEEARER]IN S S it A L FH? (AT LA
y = "bar" gl &lda—"> block.)
4. 4% workshop B 4] —A> workflow, FEZ AR T g REMY S ER . /RE %5 DSL U8 /2 Fluent
Java API? {2 MMES DR S 75 —Fre? (28NS H] DSL, 28 graph RITZIRE B BUEREM. 4

Conformance fixture 5 x = ctx.foo 5
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214 253 — I B WL TAR

R SR A AR E T B SRAIZYR, sEVRA N ARG, FI#RE] Java APIL)

5. i qnR—> graph AL AH RPN AT E context HUEGE . EAE R AR
ZE input block? (ANi2. FUA TSR AMERER b3t Hh 19 15 A 75 22 dnput. %&AF input block 1715 1
SWE A=A map.)

214 25>

1. #riEE—1 my-first-graph.bloge 3 ff, E X —"> graph greet, 1% :
e —/~ fetchName 711, 1ZHL ctx.name,
o —/> buildGreeting 55, j%HY fetchName.output.name Ff2F % A5 1E

2. 1 Java EBIEMHX P operator, JN#EGX S0/, H ctx.put(“name", "Alice") $#fT graph, Jf4TEIZ55H
3. il GraphResult J&iiF buildGreeting 2 fHfiSLAE fetchName 2 J5 /T o

UREEZS SEpe bt REIE DN E =128

215 SLIGIGINR
o T 5 AMEL: f/ graph k[0l SUCCESS, 5 /i°h EXECUTED, %X output AJ 3525,
o LW HIRE . HH4E operator 44153 compile/load error; K& &5 HE il o
o UEBR AL HUERH B/ NSO SE S, AMIEE R FRA sl 55 IER
o %534 hello graph: HM—> operator FRil: A A NEm H . Wi T B R L.

216 |F] A

« —/Mg/N BLOGE graph 77226 graph Ht. Z/b—/Miif operator ZF:E 1) node, LLIATR input.
* GraphContext T3 4] 15404 : input bindings 713 A DI .

* Fluent Java API f] .bloge DSL fx Z A& 11 2 [/ —FlHz{THT graph.

o RHOE RBE AT LAZ WY (depends_on), Hn] LU output [ ZHERTHIK.

27 N

5 3 B—— AR R BB D IR, DA AR U8 2, AL -85 A 42 graph
B R

218 SR

* NIMHEH — e B
* DSL {8 —— 541k
* hello-world.bloge

Pihidh
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https://github.com/xbdotl/bloge/blob/master/docs/getting-started.zh-CN.md
https://github.com/xbdotl/bloge/blob/master/docs/getting-started.zh-CN.md
https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/02-your-first-graph/assets/head-first-bloge-examples/src/main/resources/bloge/ch02/hello-world.bloge

—_— W BT AR 2.18 SR

* two-node-chain.bloge by
e input-bindings.bloge ——conformance fixture
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/02-your-first-graph/assets/head-first-bloge-examples/src/main/resources/bloge/ch02/two-node-chain.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/02-your-first-graph/assets/bloge/bloge-conformance/fixtures/snippets/basic/input-bindings.bloge

83 B— MR R — B TR

BB B—A W TAER

o 3 E——HMRE R I

Graph k. i RCm
HbR: BB BT SR PRI

HRiE: BEARIE, RS HIEITIE A graph BARHEEEAL , AT AN E PRI TR , ARAR T 22 5
“H R S ARG S AE ST 18

31 > HER

L X4 Bttt (Hi .output 5IHIHERD) 5 RAKA (depends_on).

2. FHE|—> graph & LI, REOETONWRLETT SUFATISA T WRLETY R JIEEAF o
3. HAR S|4 completion-driven scheduler 1A% DAG 2% il SE B f it

4. PUIIRLE 2 TC R HR AR FEHAT BEHY 2 AR A St o

32 BT

© 2 E—RIYS > Graph

33 RN

order-process.bloge HImAEFREE ILAfS S
bff-dashboard.bloge TLEEFEAT bt S AN [H W SR
depends-timeout.bloge BRI S timeout
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/head-first-bloge-examples/src/main/resources/bloge/ch03/order-process.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/head-first-bloge-examples/src/main/resources/bloge/ch03/bff-dashboard.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/bloge/bloge-conformance/fixtures/snippets/basic/depends-timeout.bloge

—_— W BT AR 34 AT AGXIRESL

34 N AXAREE

55 2 EHARIE T s AT TR graph, AREASVRIEEEEAHLE] . EES TARRAEARES T ARES
AR R——X I, AT CEAE M LB N AU IR AR T .

UNERARAS TR 5 | SR AT AR 2R T F XL ] ]

o ARBEFATHIT RBRER IR AT .

o GINVEIMERL, S5 RAE AR 4 -

o f R I DO R R ARG A BT, T SEBR_E 5 | MR AR IX —

FRAERASE  IRA R IR, SIS RER R ATIIE T IE

35 AR

8 DAG il — 1 K it
BLOGE graph 2> DAG (fFHTCEE) . 31 node Z TS, FF5% dependency J24 Ml

S o IR o SRR o DR o B

XX A -

© AT B BANIL — EANE source nodes — SIS ZIFFATIH B EA
o C [ARHKAL A M B — 055 PRSI A REfH 30

* D JUKH B — B g ERAEH S, RIGE A JBAER.

* E [AIf i C M1 D — B 55 R FHHTE M.

X2 completion-driven [ A, FEANT G HoE . 5IEMARAEER Mif: 2AEEAWCa
e WAL . WAL RN T

352 FRAUEHES 2R
WA ATRIR 3

B 1£ input H5[ H] someNode. output KEHIED N E——SiFan 2 B sk
i
AR depends_on = [someNode] PRAFEPATIY , (AASTETEE 2% L g

P eI R 2 A — FIa T KT b e B DL S B AR, AT R e i S e 2 L3 280

27 v0.9.9-RCl1



3.6 FH—AAE TR _— W B TR

36 PRI
F G order—process.bloge EE (K Hfi4E 1) :

graph orderProcess {

node fetchUser : FetchUserOperator {
input { userId = ctx.userId }

timeout = 3s

node fetchProducts : FetchProductsOperator {
input { productIds = ctx.productlds }

timeout = 5s

node calcPrice : CalcPriceOperator {
input {
user = fetchUser.output

products = fetchProducts.output

W/ Goe

PRA AT T -

fetchUser () HE ctx, S2 source node
fetchProducts () HiE ctx, J& source node
calcPrice fetchUser. fetchProducts e NES | T WA .output
FRATH R -

Time H fetchUser | N AR H fetchProducts | N NN H calcPrice [

fetchUser f{] fetchProducts [A[]f550; calcPrice Wi%E —FH 4K G A GEIT UG . 1HIEAR T4 i graph 5=
B, DAL S5 ARG R A PR H 2 2 F R 5l CompletableFuture.allof(); JafTH] executor HYZS &A)) H v H L
ATz
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/head-first-bloge-examples/src/main/resources/bloge/ch03/order-process.bloge

—_— W BT AR 3.7 FHPUIINLEL ready set Wi 4))

37 VUMW ES ready set Q155
“AFIB AT AL, MR B FRES S SRS Tt SRR 17 Bl
ELMRAL A node. i HISE R HERIX AL 2 21

00 ms 42 ms 67 ms 81ms
ready = fetchUser fetchUser SR fetchProducts 52 calcPrice A
+ fetchProducts calcPrice 3% 4% 1 ME# ready = calcPrice graph = SUCCESS

KHEWME : 42 ms B calcPrice RATF I | AER-MEBMTARE , ©F# A ready seto

371 BJEJERRNEIER T4
P H ) B )R 2 B YA s, AR e . RC1 AT ELIEW S RYE NE L% &

IR SL HI AT 2K

PN node [E]F ELAZEHS start(fetchUser) 45 start(fetchProducts) #[ % 2EAE BT —IR node
ZHI

AGER— i node IS A—AJK node #iBHIENT, start(calcPrice) [3RKHE

fan-in fE W 2 J5 TG start(calcPrice) > start(fetchUser) H start(calcPrice) > start(f
etchProducts)

£ 42 ms, fetchUser 445K, [H calcPrice A — AWM A . 2] 67 ms, 55 A5 AN A0 2
%, calcPrice A #EA ready set. JXHL/EETEAL fan-in T f5 FHEARMLE] o

312 B A, BTN E R

THHs%T fetchProducts 4« #i, calcPrice HJGELE 42 ms FLH4G . I M EAR WASIEAE . %5 fetchProducts
Whn—24k B fetchUser B2 ficHlt, WIDNIRIMA X pidiT. B, KB RLEIRLG . T2 40
17 BB -5 7 75 A

38 kA

381 Fan-out

2424~ source node HM ctx UM AR, SIS EAIREE 0. X2 fan-out:

// Five independent fetches — all run in parallel
node fetchProfile : FetchProfileOperator { input { userld = ctx.userld } }
node fetchOrders : FetchOrdersOperator { input { userld = ctx.userld } }

node fetchRecommendations : FetchRecommendationsOperator { input { userId = ctx.userId } }
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3.9 LRGP _— B WA

node fetchNotifications : FetchNotificationsOperator { input { userId = ctx.userId } }

node fetchLoyalty : FetchLoyaltyOperator { input { userId = ctx.userId } }

(i bff-dashboard.bloge.)

382 Fan-in

L R N BE 5 H 24 B e, Bt AL fan-in

WA i AT B -

node aggregate : AggregateOperator {

input {
profile = fetchProfile.output
orders = fetchOrders.output

recommendations = fetchRecommendations.output

notifications = fetchNotifications.output

loyalty fetchLoyalty.output

383 ANHBAAREN WA
AR A HENT  RNHE B URFEE B A A SERURFHIETT. BIME B R A BRI

node a : OpA {}
node b : OpB {

depends_on = [a]

(1 5 depends-timeout.bloge.)
B depends_on M1 .output HEWTHI KAV, FEIBFTIS AT L2 F—Fh AP

39 LKA
300 [X] TEEHHIFATE R EHAT

node fetchUser : FetchUserOperator {

input { userId = ctx.userId }

node fetchProducts : FetchProductsOperator {
// WRONG — this creates an unnecessary dependency on fetchUser
depends_on = [fetchUser]

input { productIds = ctx.productlIds }

T fetchProducts H 753 ctx.productIds, X/ depends_on fR AV A WVE, Z<iifTilk fetchProducts
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/head-first-bloge-examples/src/main/resources/bloge/ch03/bff-dashboard.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/bloge/bloge-conformance/fixtures/snippets/basic/depends-timeout.bloge

—_— W BT AR 3.10  F WUHRE

& fetchUser JU5¢, MIMIRFKIFITIE .

SRREN: AR ER R B eeil——2 408 T B, Eo T ARIERIVE R F—A R K
o

310 IR

a10.1 JEIME R an a4
TS/ INCLEBAS node AH EL SRR H -

node a : OpA {
input { x = b.output.value }

}
node b : OpB {

input { y = a.output.value }
}

Ui iEaw st GraphDefinitionException, 2WiH L% cycle. JRAIAZHEA node B TRML, 1M /2HE TKAK I
FELTICEMIn e, BT 55 ARRDES A B, FEARAT o

B LEEEE H— N IT sl . AP node B RCRARTEEXS T H i, BIN—HRIESESE, BUEHT SRR
Tih G ANE RS RS ST IR

n 5|5 EE
L order—process SR, [BHEHUAEA A HIAR: FEQIHITER L 1T, (RO AU e (AT IR R
RN R

fetchProducts checkinventory

BT LA )R :

1. checkInventory fEF] checkCredit FRATHE? (AT LA, HE K & calcPrice of B B A5, A2
checkCredit A~5 )

2. branch iz M\ WFEEZEEIT &2 (% [A B # checkCredit fi1 checkInventory Y% o)

3. SR RFER MG I 1 F), BREEFERNE L2 D 3 H—)2 fetch IAT 1 ¥, 96 calcPrice 1 7,
HEAEW AT 1 )
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3.12 e _— B WA

sz A

1. {1272 source node? (LA ND HiE ctx B Rds)

2. AR CAERI A B S T A.output F1B.output, 552/ HERT H RLL{HE? (C &k 4, C ik
B.)

3. AT A5 #EEER graph WUE DAG, TIAARFAIR? (—HEIR, MIERER DT REEREC, graph
AFRETE I Dikanos M) Kahn AR I FHE 240 X TP 544 . )

4. WERAREE— H 3L ctx B SN I depends_on = [fetchUser], &k 4 47 (BESWidZEfF fetchUser,
RIS EARAA T EAR M Bl —— X2 TTE TR AT .)

313 25>

1. 77T bff-dashboard.bloge.

2. gt b (8 ASCID) H L ERIK A . HY source nodes Fr ik [S1, i terminal node Fr ik [T1.

3. FI AT B 2R AnER AR fetch #EAEET 200 ms, [fij aggregate #EH 50 ms, j4 wall-clock time 232 %
b2 (29 250 ms JIT A fetch 3417, $RJG aggregate $147.)

4. BEFHI—) fetchWishlist 7/, 1'E4Kifi fetchProfile.output.userId., HHTH . #Y wall-clock
time 2> 242 /02 (£ 450 ms fetchWishlist Bi4G4E fetchProfile, ] aggregate Yh3EZE AT 7517
)

34 SEIGIGIR

o TSGR PR AFREA ready set. fan-in LRI SE AR 1A -

o MR B R I BRI TR

- SEWIAR: R BIESIEIE . A SN S R R % 4

« GSI0TE: PR K4 depends_on; ACHHRTIRI L : WUBEIFFAF & BRI IL.

315 ZmAE Sk

351 BP-08 —{f B B SR  te xCEUE

b 55 S S i A N\ A A, ST AR contexto MHERMEBIAATICR, IR R B 04T T BS HELLI5 2
RICTE LA AT -

FAREZR] iR SR E ML E ), FHEAHS IMAREROEZ R A R RHER, AR S il ik
i o

JFEE Rl SR

316  |H] A

« BLOGE graph /&> DAG. 72T, ks amil.
o ARIIE T UZ RS (1 coutput $EWT) . il LUZ K (depends_on),
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/head-first-bloge-examples/src/main/resources/bloge/ch03/bff-dashboard.bloge

- B A W LR 317 F—%

5| % {4 [ completion-driven scheduler: 4345 5g s, KA WRLE R iF vl D&t
o ML/ source nodes H VK, <xTE i fan-out,

MEAT LA LR, 2K fan-in.

Z RIS ARACIEATRE s R B TR ZEINUF I A A .

317 N4

e8RS 4 E— RS BRE, VR B AT /£ graph thimzh: BASE. ol ekl
transform, LUK A2 i 5 12 F operator. (12 I HUFEZERI & Operator [252 .

318 SRR

- B —— 3|
* DSL 7l ——depends_on 5 A\ 485E 11k
VR
e bff-dashboard.bloge — {5

* depends-timeout.bloge

* order-process.bloge

conformance fixture
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https://github.com/xbdotl/bloge/blob/master/docs/core.md
https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/head-first-bloge-examples/src/main/resources/bloge/ch03/order-process.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/head-first-bloge-examples/src/main/resources/bloge/ch03/bff-dashboard.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/03-thinking-in-dependencies/assets/bloge/bloge-conformance/fixtures/snippets/basic/depends-timeout.bloge

54 E—sh i — B TR

BB B—A W TAER

o 4 E——sh AR

Graph k. i RCm
HbR: BB BT SR PRI

it BESEATIR . IRSTAREARIITIEN . SEIFBIT 1 BLOGE graphs RIRM{fts £ AR AR5
20 input binding. {14351 ransform {1 4RHFSAE 1, operator.

a1 > HER

1. f#RE input BRAPA] A =28 context (B, E3leH H 1 S 1HiH

2. ffif B RRIA ViMiRET R, WifdaeSi (2.) M=EEIF (07).

3. 0 FERISIA) A F M T (xs[i]y xs?[i]. xs[-11. m["key"1), FH:AEFEALER T shAsm
F5E] ((expr).field. (expr)?.field).

4. X4 transform (/Nif & Operator [E#R4%5) £ operator node (R iy i &1k 5518 #) o

5. fEH NP E R d F lambda 36530 825 1AF (map. filter. reduce),

a2 FUESEMF
© 3 AR RE S

43 PR

JRRNA
order-enrichment-lambda.bloge TEH NGB E i ] lambda fiiEE & 4bHE
order—summary-index-access.bloge RTG53 AT
basic.bloge (transform) /)N transform Jf
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/head-first-bloge-examples/src/main/resources/bloge/ch04/order-enrichment-lambda.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/head-first-bloge-examples/src/main/resources/bloge/ch04/order-summary-index-access.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/transform/basic.bloge

— B W TR 44 AR ET

safe-navigation.bloge BEGN . SEEEI 7
lambda-map.bloge LEf N 48 EAd ] map
order-process.bloge FSLTAER A transform

44 N AXAREE

55 3 BERERIIE MO E - ARMBBAT . (BRI E I, ARE SR 28R .
BRI EF, graph 260 S4EdP: BURRBIHG 2, B0 RSN 7 Bls fI S5 2
ARG &P EIERDL S PSR AT 4

BLOGE Jy#flusb P fit 770 )= T.H::

I B AR
1% Input binding (input { ---}) Jo——TELEMC I BER A &% context Bk il
125 Transform (transform { ---})  Jo—— T, AFAE B, Eaf TR, HAES
operator P UiEs
A= Operator node (node ---: Op {  SEI&IEF AA 5525, V0. EIVEH
200]})

HEXTEIR, graph A RERE R LT 152

o5 LYERUI

GraphContext Node A Node B minValue ctx.minValue summary « zero-cost projection

+ Input bindings M\ ctx 5{ someNode.output.field H{H.
* Transforms & U ——5 | RS B AT AL L
 Operator nodes 42 B IFH TR ETT, K< timeout. retry. fallback Z5iaf7HHE Yo

T P N
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/expr/safe-navigation.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/expr/lambda-map.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/head-first-bloge-examples/src/main/resources/bloge/ch03/order-process.bloge

4.6 H—uEfiRy) _— W B TR

SR
B input { -} #HE A key-value Z85E. HME—P2Es0, SAEMAKRCH BOORE.

46.1 Input bindings

node calcPrice : CalcPriceOperator {

input {
user = fetchUser.output // whole output object
products = fetchProducts.output // whole output object
userIld = fetchUser.output.userId // nested field
tax = ctx.taxRate // context value
label = "order" // literal string

}

}

AR, [ block:

Context ctx. fieldName ctx.taxRate
it nodeName.output 5} nodeName.output.field fetchUser.output.userId
P ??’?%ﬂﬁ??ﬁ% "order". 42

w2 BBFEIR
B AR RIR AR T R E L5 -

input {
city = fetchUser.output.address.city

IXFERUSE output - address - city iZ 212

w63 REGHMEEEI
SRAFBATREN null B, LU 24 SHUSHA (7.) #eadEst, R SEIRERE (1) 4—14
B

// From safe-navigation.bloge
node normalize : Normalize {
input {
profileName = ctx.request?.user?.name

result

fetch?.result?.value ?? "missing"

names

ctx.items?.map(x —> x.profile?.name)

(4i 5 safe-navigation.bloge.)
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/expr/safe-navigation.bloge

_— B WA 4.6 H—PIBE TR

" AR AR50 R null, g5 14k S R R V5 TRl 3R [E] null
! U/ null, SRR AR BN

CATATLAHSRA A a?.b?.c 2?7 "default" MR Tt 2“2 iEl a b o WIERAETE— 22 null, gik[E
default’”,

464 VIIAIBIZE S W
B FRA YT AR B BRI JUR st 26 H A ARV s AT

xs[i] BURHR i (L ERIITER; AR B TR
xs?[1i] LA TARYIA]; ERAIHRIE] nu VU TRl

xs [-1] AR (-1 HlsE— 1D IeE)
m["key"] FEFRT H key BEHMGT55 H

(expr).field TEAERE ARG R L B

(expr)?.field TEFIEALE R B 47 BT

TARVIR S B LA AT AEA I lambda 25 B B, FFHAMNRER A RCH BAORE, A5
NN I T4 -

// From ch@4/order-summary—-index—-access.bloge
node fetchOrders : FetchOrdersOperator {
input {

customerId = ctx.customerId

transform summary {
firstOrderId = fetchOrders.output.recentOrderIds[0]
lastOrderId = fetchOrders.output.recentOrderIds[-1]
safeFirst = fetchOrders.output?.recentOrderIds?[0] ?? '"none"
regionLabel = ctx.regionMap["north-east"]

totalOrders = fetchOrders.output.totalOrders

LB F——xs[1] iL/2 xs?[1]?
PR TEARREIE 1 AN ICER, AR R LU A A I A T A e AR -
© xS[1] /& ASHY: ERFLRIARAS , RO ZIRM. Y 53 /AR AR G2 bug I FH——1F anisk
B G132 H R 3T B
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4.7 IREE T R YRR EGE R — B TR

© xs?[i] J2 TEAHY: MUFURE] null, FiE 77 S HVRIRIE. ORISR BRI TR —
(RGN A SEPNG S S RE T
BNt Gk HAFEM S 2 B R i A Bl % 2 515

47 BREE—ZETT BT PO R A AR
REEAN YIS, TERE LS55 E. iTHA GraphContext HE JLAFRILIFIE, 254
Operator #7523, HMHIHIN . TR P LR SE RN/ N5

GraphContext fetch outputs calcPrice input orderSummary transform
userld = U-100 user = {id, name, email} user + products {name, email, itemCount, total}
productlds = [P-1, P-2] products = {items, count} FEH binding A% T operator
[ FIHRHE : RERBHR > expression / transform ; BiASE 1t F — Operatoro

ar1 FEER N TR R BRIEAR

LEAL RT RO BRI AR

graph A [] {userId, productIds} T TR BE A RS T SR = 5L

w2 )G {user} 55 {products} SN RE I LA TIERIFE

SARIE: PN {user, products} input binding HZH 5T+ 75 ZE AR
4% transform {name, email, itemCount, total} PSR AL 5

Xl IR /N BB L% . Y customerEmail 451 0], I A ZE7E: transform 2 HY fetchUser.output.
email, FrLAN A2 P A ifgda . MASE i) Operator, graph BELZ845 URARIX AL H HF1> producer

3.

~

a72 i effect 5 T H., AIACHEITEL

RN EX A EM et EA, MHEERE transform; AN IRELIE N AN AL JEFERT R, AT LU
SR, Bl CE R retry 5 timeout SR, ] Operatore {7445 {/594/2 transform; —47 HTTP ¥ FH{554 2
 effect HY Operator.

XA T LAY A . orderSummary A5 H B Operator invocation, [ fetchUser 5 fetchProducts WA
PAHESE o JXFERY A HE U transform JXFERY MR LSRN T A A, B0 e il 7 514
AR EAT 40
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_— B E W TR 48 KA

a8 FIKE

48.1 Transform

AN Operator (1% 57
Transform 22— DB . ERTTEBEYE, (H AT operator:

// From order-process.bloge

transform orderSummary {
customerName = fetchUser.output.name
customerEmail = fetchUser.output.email
itemCount = fetchProducts.output.items.size

total

calcPrice.output.total

G EEASAE transform 24 il — 7T S BRI ZAE BT, B ERAAEGE M BUE RS R, AR5 L

=

orderSummary.customerName. orderSummary.itemCount JXFEHTE A 48 n 40| H o

Conformance £/ H1 [ £z /|N transform 74| (basic.bloge):

graph g {
node source : Op {}
transform summary {
greeting: String = "hello"

result: String = source.output.value

IXHL I transform SZRFEMARTE (fF140 greeting: String).
2 BH8i% A transform, {12 2% ff] operator?

&4 transform [15 10 &5 operator [1ff 171
HERFE. MFE 4 ER AN AR 55

A EIVEH A BRI SSH
AL timeout / retry TEEL M SR
AR e AT U

482 Y NGPEPH] lambda 3545

XT AL, BLOGE SCHF HHAEM AL E TS lambda 1A, XLERAAXEM AL BORE, A
AN L RS o

fiii 1 lambda-map.bloge:

node a : OpA {

input {

names = ctx.items.map(x —> x.name)
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/transform/basic.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/expr/lambda-map.bloge

4.9 7 ILRE B — B TR

Z2IA ctx. items.map(x —> x.name) 23 M context ¥ FEHE AN TTZE Y name FEE, A — N H515E

HAE DS, K order-enrichment-1lambda.bloge:

node enrichOrders : EnrichOrdersOperator {

depends_on = [fetchOrders, fetchProducts]

input {
enrichedOrders = fetchOrders.output.orders
.map(o —> {
orderId: o.orderld,

totalValue: o.price * o.quantity,

taxAmount: o.price * o.quantity *x 0.1,

productName: fetchProducts.output.catalogue.associate(p —> p.id, p —> p.name)
1)
.filter(o —> o.totalValue > ctx.minValue)

.sortBy(o —> o.totalValue)
totalRevenue = fetchOrders.output.orders

.filter(o —> o.price * o.quantity > ctx.minValue)

.reduce(@, (acc, o) —> acc + o.price x o.quantity)

WL RS ERAEA

map .map(x —> expr) BICR AR G152 855
filter .filter(x —> condition) AREW RS ITTR
reduce .reduce(init, (acc, x) -> expr) hEN—1BERYE
sortBy .sortBy(x —> key) YR key HEFP

lambda FEA T LA i 2 i ({ field: value, ---}), WATLIsE4 4 (map(---).filter(---).

sortBy(---)).

a9 LA B
491 [X] f operator node i % g 20

// WRONG — this is a transform, not business logic
node formatOutput : OutputFormatterOperator {
input {

customerName = fetchUser.output.name

40
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/head-first-bloge-examples/src/main/resources/bloge/ch04/order-enrichment-lambda.bloge

—_— W BT AR 4.10 i DLk

total = calcPrice.output.total

Wk outputFormatterOperator FUZE B B4, ICEMAE N — B BRI S 56 % node 1Y Bl A
CRJE. SEEETIRES. 121T7JT4H) . 1 transform 7] DALEAS 4 Operator invocation F/F L T 58 )ik :

// CORRECT — projection without an Operator invocation

transform formatOutput {

customerName = fetchUser.output.name

total = calcPrice.output.total

IR IR EWER . %A VO A EIERDI SR, #hAtse A transform,

.10y LB
a101 A LE SN A AT R
I Y binding i F 5 E BT ) -

input {
city = fetchUser.output.address.city

WNAHEATHY address 4y null, node 2> LB AN, [ROAEIE .« city (e dkiZfid 25 (. BLOGE A
FERE 70 I A X U132
R AL ARG5S RSN, A 22 S04 A :

input {

city = fetchUser.output.address?.city ?? "Unknown"

7. SRR R null, 27 FHEERHRO "Unknown" o ISR LAY, BHAE TR R, BN EESRIRE: LR
ISR, PR ESLA R IR

an 5l EY
M RTHEIRANH T K22 operator node” [y graph H %

graph report {
node fetchSales : FetchSalesOperator { input { region = ctx.region } }

node fetchReturns : FetchReturnsOperator { input { region = ctx.region } }

// This node just picks fields — wasteful as an operator
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412 N fted — B A

node buildSummary : SummaryBuilderOperator {
input {
totalSales

fetchSales.output.total
totalReturns = fetchReturns.output.total

18 buildSummary 5 4 transform:

graph report {
node fetchSales : FetchSalesOperator { input { region = ctx.region } }

node fetchReturns : FetchReturnsOperator { input { region = ctx.region } }

transform buildSummary {
totalSales = fetchSales.output.total
totalReturns = fetchReturns.output.total

netRevenue = fetchSales.output.total

XHFE—3K, buildSummary A~2=BE7)1 Operator invocation B/ 8 )57 . WIS IAZLT A netRevenue = total
Sales - totalReturns JXFEfYRAEFEL, W LAMREE G40 ek, RFi4h5] X\ operator,

412 IR

1. I ANGEE AW = REARRIR? (ctx.x $24tk context {H, node.output.x $&{E Bkt , Fiiiafeibi it
fH.)

2. ctx.user?.profile?.name FF[] 2. &fifl4? (UIEE user 8§ profile & null, FEANFEk BEH e E] null,
AR =485 )

3. A A W iZ H transform [ A& operator node? (MR FEEA . By AEPE, WAHRBIWEH. 10 5ol
S5 FINIIS o)

4. B N\HPE Y lambda kAl RAIMA LA ? Oh s BAEMARECH BORIE, NSRSy
AR EES)

413 25>

FT7JF order-enrichment-lambda.bloge,

PG — NG E . H reduce JeskAl. FERLAFIZEA/N, THESEYIT A

F i —/ transform, U totalRevenue F] ctx.budgetTarget 204 i —|" percentOfBudget FEf.
TENR ARG A RLEFER N2 &AM & Operator (transform + lambda) ,  BFEE{# 1 A~ F5 2 —~Jli /. operator?

bl
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/head-first-bloge-examples/src/main/resources/bloge/ch04/order-enrichment-lambda.bloge

—_— W BT AR 4.14  SLISISI

e SRRk
o WM WAL T H{EZT context. output. binding F/] transform JYFhIEIR
o RIGSWE : S Eg TR I E L B 2R E B R 2 A3
o UERHGO S HUERASPERER2I TR, AUER AN B SL5E3E,
o GIAR: ITHREE H— & TFBEE: A ECERIJN reason; P& 1] I R RMEE LE o

415 ZRAL Sk

4151 BP-01 —552 BEA pREL

F R A T RS A 5L runtime catalog, FHIRE 2 75 57 Operator, #o#% nulls iy *5 LA locale;
FZREIAETIE LG

B ERZRS] - B BT PRI /UMUK binding, FEZS 1 nulle SR A 200 55 AR TR AT SR 5 2L B
JREE iR

a152 BP-02 — A HFITE A4

TR W 24 PRI e B helper; graph /13575 2L HIIN 75 4 A% typed function. V528 BN, 17
AN REAE T B A

AR ERZRS) RS 34 EBURAE R, IE 4 A\ AE root 5 T HH 1% locale MHYZER, FIWTHIX trim
PR ULl 2

JFRE Rl SR

4153 BP-08 — (R B SR e s

M 55 S S i N\ A AL, B ST AR contexto MHERMBIAAITIRR, IR B B L5 E
RICTE LA AT -

BASRSR]  iEE RSB E ML E ), FHLAH AR R AR RER, AR S il ik
i o

JREE Rl SR

4.16  |A] A0
+ Input bindings 1% context. ¢k tH A ELREEC AT RN EAESERCH BERAE, 3A THEE AR
o BRFRAS AT IRIRES K, 7. R4t BN, 22 RS EAIF.
* Transforms /2 {40177 55, A77/E Operator invocation sty 8 AT 555 FIAACREA S Mo iHFETH A BT

o
« Lambda A5, (map. filter. reduce. sortBy) W] E (LM NG EHHERESES, [REEBEA BYMA LK
Ao

o TEUEXIEYR:  input bindings 7155 I% ], transforms 1554% 5, operator nodes 11757 ELIE AV 5518 45 o
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417 % — B A

417 N

FES S T——MRIEA 2 S, RS T AT AE graph BUIMAZRAFERIST: AREEATTav ), 03T
HEIAN R B2 L

418 ZEHERE
o DSL #i7 — %A i87E Y transform 1535
* Operator IV ——&HA2 22 1X 15 operator /157
VNREET | transform 5 1A A LAl 7 41
» order-enrichment-lambda.bloge — AL

* safe-navigation.bloge ——conformance fixture

e lambda-map.bloge ——conformance fixture

* basic.bloge (transform) conformance fixture
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https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/operator-design-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/getting-started.zh-CN.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/head-first-bloge-examples/src/main/resources/bloge/ch04/order-enrichment-lambda.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/expr/safe-navigation.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/expr/lambda-map.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/04-data-that-flows/assets/bloge/bloge-conformance/fixtures/snippets/transform/basic.bloge

— Gl BB

Al (G 14 %) S BURl——AI] (5 1-4 &)

S BEli——AT] (55 1-4 5F)

RIAEC E 4R T 11352/ NMY BLOGE DAG . TR R B AR e ) SRl A O A

0.1 PREEE] AT 4

% 1 %——BLOGE Z{ 4, LK E N AFA HRESL T BLOGE [ =M RODERE: TAES AT WK
(graph [IEVGE B2UHY) « AT HREK S (RATIRIL, S E Ny ) « PR g (FEEl. B, B
BTHRRS) .,

82 H— R —> Graph {UBIRAR R TS RAEE T —> graph. J&17E. Ki& [ GraphResult, 3
RG22 5| S —— M AR —— P WP ST AT T o

55 3 BE——RioC R T SR T AR I T o RS T DA RJCERE S SR E BT AL, DA
T DR 34 AR BCH R (6 3t o

%4 E——msh s fhe T ERIEIE . R TR T A (e8I context #E N graph. 41{afiE T input binding 7E
T RLENR S Qi@ node output i o RG] T ERRRIRAL BT (2.) BEAIE (27). transform
1 lambda i NZPAE o

02 PRIUAEN % REME]

 JI—HfiEliA BLOGE, AMEEIME(THESEAIE

o ARG B H— A/ N TR AR, IR T -

* IE—PES AT RS BRI AP E R B . bloge 3.
* 12HL GraphResult Jf42 4 g U A AL it o

o fifF¢ transform fi1 operator 7 i [ X 51

0.3 XU BT E LA 1R
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04 Botvalic — BT (5 1-4 %)

At A=A anfrrq 1E

VRINZ 431 depends_on i/ I XN ZJFPAT F XL FIEC: Nl AU AR R e
e AR R B R T BAE, BABLXT.

i getOutput TMAN/E find BT R BT LT T REBE kI SR N, A find

Output Output B getOutputOrDefault,

OV 55 1Z S transform Transform /2 ZHH BRI, A MRS A EIE R BT RERNG, R IZL
operator Jt operator,

BERADME M A2 ctx.* MR IR T 280k FEIRTERH O B 77 FHOCHI{EFS A graph

context,

04 FZIOMAL

Aih &Y

Graph Bl 55 BRI T TC PR, B 2 A 3 o

Node Graph H1ff)—/ N8, ) operator 37 4.

Operator SREGERHL (1, GraphContext) - 0, FBTHATELIEM 55184

A AR, FORT XA AN S SRS A REIF IR

Input binding M context. b3 H Bk 1T R AEATT 1T U\ AU B

Transform AR R UBEARAS Y . Ak Operator I F M/ 15 RO ikt
KGR R

GraphResult PATIEIR BRI S 5% bR H s RESS FERT.

o5 il MHER— SRR
HLRAEEARIIA node: BEK. PETTEL. WUIRE. ST, SURHIANER LOASEO RN, SORMIR—4ib, WEREGR
BEMERAIT, BRIINT TS

=+

0.6 [
B BRI RAE graph SRR (5330) ACFRELRE (BPE) 11T T operator, LN %5 AI4Ed . ]
BHATH) DSL SCfFe B 5 BE—— sy o3 30 I
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Lz

BB BRI P

S B Operator jJAFL. DSL 5 ik

Etn: fOAT SRR i — O TRE N RETT o i K3l



BSE

) 5357 -

AT A

B B 4P S

oS E—— IRy 5L

433, . Operator 151, DSL SiEAT ik
b AT — (TR,

I BESEAT R, AR RITE AT HRE T R R DT R B [ eI EL e B AR e A
R KA 4o

51 > HER

4’5 —> branch on , HRIMSITIIGEAGPATES HEIA T BFR T 2 —

ffi [ otherwise 7EJ AL/ B3 case DLRECATHRALERIAMS 12

FARE 5 | B A A E o 1 H FR 19 bR iE S SKIPPED

X4 branch on (¥ H) 15 when SRIEA (FURHELER) .

LWk /D otherwise. Fk AR HRA R PISEART, F A 53 (branch mode=inclusive
on ...) iLZAULELIFATIE T, IR OR 43R5 BN XOR 7331 £ .

sz FUESEF
4 TR

vk w b=

53 YR

ticket-routing.bloge ZERA ST FF4FER case ] otherwise
loan-approval.bloge LM BIIETKLZ Gtn s, & kit transform f] otherwise
boolean.bloge /M IR true/ false
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/loan-approval.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/bloge/bloge-conformance/fixtures/snippets/branch/boolean.bloge

_— T B TS 54 T AGXAREE

otherwise.bloge /Y4l otherwise 4307
ches/multi-flag-approval.bloge ARG 2 S EPERIEREI A TIs T

54 N A XIREEL
FIHATMIE, YREY graph AR pIH ST (HESE TR X -

o (5 K PSR IR AR AE -

. yg%IQﬁ/\zE%EEQ —4 i@?’l‘ﬂ“ MR 4B

o PREPSES R L. 4. s AN TEHR.

EF AR ERESE iffelse Hro 75 BLOGE B4/ /& branch on — R A (E graph P EBI0— K
YR, TASZRAE operator fURS B . 5EERMESAE, HMOE— D NI, Bt HAapra T .
IXLL I SR AE graph 2E A studio T HAHENEMTAT L, A EBRATE operator [ SCELEH

55 IDE R

( classifyPriority ] ‘ vip / normal / otherwise }
‘ % priority 9% J

RN 2
vip otherwise
normal

assignVip assignNorm autoResolve
BT 501 Bhit

LSRR RIS . — Sl soET: HAaPuaEst. 51818

1. 245 P (classifyPriority) HAT5ERK
2. J\IZﬁ'ﬁmﬁuﬁqukﬁ 7B (Wpriority).
3. 4% A AR case, ELEHE| DLACTI
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/bloge/bloge-conformance/fixtures/snippets/branch/otherwise.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/multi-flag-approval.bloge

5.6 F—Anlizfral _— T B AP

4. JHEEUCECH AR i A A B FRPRIE A SKIPPED,

WHRE A AT case VUIE HI%H otherwise, Ff HAR T AR S IZ T XL T EE 1 bug — X2 N
T2 SR EMNES AR TF R CHE, REZIRZALS otherwise.

56 SB—PrlIiafr
PR i ticket-routing.bloge HH[1 4 il :

X EELR B SEEEY 63 47 graph, KA SZEE UK A FEA TR —K fan-in f1 =4 T HbR; Bdaf—i
Gy RIS i BB BRI PR R 12

graph ticketRouting {

node fetchCustomer : FetchCustomerOperator {
input { customerId = ctx.customerId }
timeout = 3s

retry = { attempts: 2, backoff: 200ms, strategy: exponential }

node fetchTicketHistory : FetchTicketHistoryOperator {
input { customerId = ctx.customerId }

timeout = 3s

node analyzeSentiment : AnalyzeSentimentOperator {
depends_on = [fetchCustomer, fetchTicketHistory]
input {
customer = fetchCustomer.output
history = fetchTicketHistory.output
message = ctx.message
}
timeout = 5s
retry = { attempts: 1, backoff: 500ms, strategy: exponential }

fallback = { sentiment: '"neutral", score: 0.0, keywords: [] }

node classifyPriority : ClassifyPriorityOperator {

depends_on = [analyzeSentiment]
input {
customer = fetchCustomer.output

sentiment = analyzeSentiment.output

branch on classifyPriority.output.priority {
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/ticket-routing.bloge

— B A4S 5.6 F—Anlisfral)

vip —> assignVipAgent
"normal" —-> assignNormalAgent

otherwise —> autoResolve

node assignVipAgent : AssignVipAgentOperator {
depends_on = [classifyPriority]
input {
customerId = fetchCustomer.output.id

priority = "vip

node assignNormalAgent : AssignNormalAgentOperator {
depends_on = [classifyPriority]
input {
customerId = fetchCustomer.output.id

priority = "normal"

node autoResolve : AutoResolveOperator {
depends_on = [classifyPriority]
input {
customerId = fetchCustomer.output.id

keywords = analyzeSentiment.output.keywords

e IR

L WA FFATH —— % 7 BORH I L o

2. WG MNP RIS i E B A fallback,

3. MBSESS IS 77 vipts "normal™ B A

4. 4 branch on classifyPriority.output.priority — & HfikH— AL F . MR IEY 2
nvip", H7H assignVipAgent izfT. WISEZ "normal™, H 45 assignNormalAgent. I fth T {u] {E #B 10 it
otherwise 7% A\ autoResolve,

KRS AR 7 AR A T depends_on = [classifyPriority], {A4 2R H A HA—5L
BRPATo HATT iU E] SKIPPED IR o
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5.7 W%k Case iEH] XOR, T[4/ H U happy path _— T B AP

57 WSS Case 1EH] XOR, [ A~+2 H il happy path
Hefh oy SZ R AR AW g —DMEREH R, A—HRASI T Jst dtEid sz, JuEl 74
Il

[ input / case ] [ true target ] [ false target ] [ whole graph

createOrder rejectOrder graph
EXECUTED SKIPPED SUCCESS

—/

‘ CASE A - approved=true ’ ‘

. . createOrder rejectOrder graph
‘ CASEB - approved=false ’ ‘ SKIPPED ’ ‘ EXECUTED ’ ‘ SUCCESS

‘ XOR WIEWM EF R EPREFBET" , EEME FEHEN SKIPPED" ’

570 FEARIEES R Y s Sk e

createOrder rejectOrder
approved=true EXECUTED SKIPPED ITEE A, EaRERABT
approved=false SKIPPED EXECUTED BT, AT

SKIPPED AN@Hafl s, AVZERM. B2 graph EIF5ESIFHERRZ node B9 IE[FITESE. [Ai, RCT JLAHE

2 S assertNodeExecuted("createOrder™) 55 assertNodeSkipped("rejectOrder"),

s72 SIS —Fh SR

2 SJIHE YR XOR, [FEA— M A ki — 4881 A S5 Ba s i A siER &4, fln“E
A I HESRASFTEATR I, A @A 403 B2 M LR e 258, T H R & B s
BT, FHEA YUkde. BATREMNER, AR iR —MEEE k.

IR AR AR e RE B B . JUH approved=true MUY false. WISRIE G BEIRASH:, 43302
PEEIY s AARTEK node PR AE, WIHIUSRRRG T B A R IA HERIHABRES

58 HFITRE
581 branch on ﬁ%ﬁ‘]éﬂfﬁ]

branch on <sourceNode>.output.<field> {
<valuel> —> <targetNodel>
<value2> —> <targetNode2>

otherwise —> <defaultNode>
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D R e 58 KA

— BB

}

iy &S

branch on FTTT 25 A B pR R D A X

<sourceNode>.output.<field> —A W R R R A SRS T e SR R
<value> —> <target> —> case: ANHEMFEET <value>, #JE <target>
otherwise -> <target> BRI case: QIALSAT HA case UCED, M XA B

ss2 Case JUFirHEN]
Jaian NS case F@— Predicate<Object>, %M TEFALEE:

Case “F[H] i IBFTHT VLR 75 =

true/ false NRIzfTH4E 2 Boolean, HH% ==, AN, {#HAX D K/NGH] String.value
0f () Hug,

"someString" PP, siHETIHEYE H String.value0f () Ji b,

42 (H7) RIS T {E 2 Number, /7 doubleValue() H#c. SN, ASULHL.

node c : Op {}
branch on a.output.approved {
true —> b

false —> c

M a.output.approved 2 true, 7 bisfr, c ki, WHEE false, cizfr, b gkid.

584 otherwise JIJiT

>k 1 conformance fixture otherwise.bloge:

graph g {
node a : Op {}
node b : Op {}
branch on a.output.status {

otherwise —> b
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/bloge/bloge-conformance/fixtures/snippets/branch/boolean.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/bloge/bloge-conformance/fixtures/snippets/branch/otherwise.bloge

59 BARAD S HE KM EHsTI

— B

AT A

— AR otherwise (7 SZRIRA” IO ER 4, #RFALE b7 IXMEIEANT WHGHE—AEFRDT LB B

LA S AL

585 SKIPPED Y& X

Lok L HARE . R T HARTT R NodeStatus HUZE Il RiC oy SKIPPED. — P ibbid 77

W

4'5:

o JKIEAZHAT H operator,

o A HUEAT e Y ——ATAr 5 [ Bl 1 et AR 9 T RO TR IR R i e

e fF GraphResult 1T Wr#sH 7~ A SKIPPED,

so AR ULEBAHTTEIBITI

VL WA 2 Hib e 32 (XOR 5038 ——38RiM 7oy, RA S P ILEER 230tk . HaRat
BEido branch on 7 FFEAAALL (OR 73528 . WILAEFTA LRI 2 STl A o

son AT ATREE

B — BRI T B E 2 M e T A . 7RI KRR 5, 1% F g W] R I 7R 2 A
oo SRR ELLGEN T D SR BB — D ——E RS TR A 2R R i 21T

592 XOR 73ZL vs OR 7p2d—15

WA, (OR 4334, inclusive)

Heftb=, (XOR 432, ERiA)

A2 R0 S P ——% P ILAC
otherwise fil & 4, A B case DU
ARUCHCHY Hbn FRiC Ay SKIPPED

DSL iy branch on ... {}

Java API .branch().on().when()...

FrBVCECH, T80T

A SO

it H SKIPPED

branch mode=inclusive on ... { }

.branch().on().inclusive().when()...

593 DSL 15k
1E on Hiji% B mode=inclusive:

branch mode=inclusive on assessFlags.reviewFlags {

"NEEDS_REVIEW" —> manualReview
""NEEDS_COMPLIANCE" —> complianceReview
"NEEDS_PRICING" —> pricingReview
otherwise —> autoApprove
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— B TP 5.9 BRI HBEEIEEE T EISTh

15 assessFlags.reviewFlags [A) Hsf {14 "NEEDS_REVIEW" ] "NEEDS_PRICING", manualReview f{| pricing
Review #<F14T1iafT, T complianceReview #7#kid. otherwise H#Ax (autoApprove) {UfEEA(F{n] case L
BCAf A 3817 o

594 Java API

ff BranchBuilder {#i .inclusive() J7}%:

graph.branch("assessFlags")
.on("reviewFlags")
.inclusive() // JaH OR 7%
.when(v —> v instanceof List<?> 1
&& l.contains("NEEDS_REVIEW"), "manualReview")
.when(v —> v instanceof List<?> 1
&& 1.contains("NEEDS_COMPLIANCE"), "complianceReview")
.when(v —> v instanceof List<?> 1
&& 1.contains("NEEDS_PRICING"), "pricingReview")

.otherwise("autoApprove");

JIRJE LI Edge. Conditional HY inclusive “FEHE N true,

595 SEERONI——Z2PREH
Z: I, ch@5/multi-flag-approval.bloge sKHL5C %% graph, o4y :

1. fetchApplication FREUGLE FHE
2. assessFlags ST KU I HH B A ARSI F
3. AR5 o Hh B A AR DU H A L -

* "NEEDS_REVIEW" — manualReview

e '"NEEDS_COMPLIANCE" — complianceReview

e "NEEDS_PRICING" — pricingReview
4. IR EFFE A, otherwise % HHZE! autoApprove,

BT REAARR, FPERE A AR il & M E 2 =4 HEiiE.
596 AT ASHfeE FHAL R 2 vs HEA

AL GBI s i AR TR

PR A EERUER (LM / 4E% / 3T AN N S5 SRR LATE i i
AR AN B /R E AR MNEEB BRI AR
IR — A T RO RS 1 S PR B B A UERCRY T 775 5 H

597 otherwise T NZER

o HEfh=: 43 2 case ITECHT otherwise fiflik—— & 7 4 YR I ERINE
« A otherwise (UfE F case IBECH itk o WNERZE /DA —A case DLEL T, HIf HAth case BATUCHL,
otherwise 2 kit o
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/multi-flag-approval.bloge

AT A

510 MIRFEE DRSBTS upstream_policy = ALL_RESOLVED — TS

5.00 HYRFEFE—D Il T A ALL_RESOLVED
BRI RN E . 5 AAE 20— _Lilf COMPLETED [N 4517, iX0E M Y fan-in SRULEX Y, (HALE
RS HEES R, TR ER R TR B T—

o — GERUEFESY . 0SSR

o —NIEE AL TERCIIES R N B R SR HR

o — FePR WSS, ARk gs g5 R
UYL ARE depends_on = [branchTargetA, branchTargetB, branchTargetCl, [ 4r 3 Hifkr 7 —2% %
12, HAh LA Rt e SKIPPED —— T2 /RAYICRws = # SKIPPED, [KIoAE 1% A 1E( COMPLETED [ L.
upstream_policy = ALL_RESOLVED & iF5] 28 HEEFR N A Ll 20k 2435 (045 SKIPPED I CANCELLED),
AN 7 X EAE SR FAETA L resolve(Z445)”, AR AT A IR,

upstream_policy

node recordOutcome : RecordOutcomeOperator {
[assignVipAgent, assignNormalAgent, autoResolve]

ALL_RESOLVED

depends_on

upstream_policy

input {
// SKIPPED [1 L% A output —— FERCL 2 SMIHERIERT
vip = assignVipAgent.output?.agentId ?? null
normal = assignNormalAgent.output?.agentId ?? null
auto = autoResolve.output?.ticketId ?? null

}

.node("recordOutcome", new RecordOutcomeOperator())
.dependsOn("assignVipAgent", "assignNormalAgent", "autoResolve'")

.upstreamPolicy(UpstreamPolicy.ALL_RESOLVED)

JNJEG s upstream_policy = ALL_RESOLVED F1” HHU recordoutcome BEfE SR SLBmis TSR NG 122
AIAEWREL? ¥R ARARARE ] LS50, AN I ESE P& S22 AT 2o

s H ULFE B
satt [X] AR A U S

// WRONG — branch condition must be a node output path
branch on ctx.priority {
"high" —> fastTrack

otherwise —> normalQueue

I 1A BRI RE AR A TR 12 (B transform P BLER) o VRANREELREXT context {7052 AN
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— BB

511 WEEBE

R LR context BUEIE T H ., AT LAS I N—"15 fiml transform 4% {H 7 2 44 H -

// CORRECT — use a transform to expose the context value
transform routing {

priority = ctx.priority

branch on routing.priority {
"high" -> fastTrack

otherwise —> normalQueue

siz [X] AHFBEEE S RN otherwise

// DANGEROUS — what if decision is "review"?
branch on makeDecision.output.decision {
"approved" —> approvelLoan

"rejected" —> rejectLoan

W makeDecision #&[] "review", A case VUi, BAIEM HIRT HEisfT. YATREMHEMNESAE
I, TA N 614 otherwise:

i
5
il

// SAFE

branch on makeDecision.output.decision {
"approved" —> approveloan
"rejected" —> rejectLoan

otherwise -—> manualReview

s113 [X] JE1A branch on 5 when

By A

branch on fl] when ILE2Hi3LiE7L (—>) Fl otherwise, HE( 1R SE&AE 19:

FrleZHE 3 T T —— PR g R LE 5 R I T HIRA——E—1 ZB B 4E
HIAE graph J‘;M\‘, Tz k=LA (input binding 5 transform)
R BOE—A AL Bt H—MME

LR HFFE A —MER . A2 branch on, WiZ/f#H when,
sina [ X IREEA 0 L S5HTHAT
/7 EEIRBIE —— XA HE R 3!

branch on classifyRisk.level {

"HIGH" —> escalate
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511y ULRA R — N B WS

"MEDIUM" —> review

otherwise —> autoApprove

AL BN A AR S LE— M HEM S HATIS T % mode=inclusive B, HESE— LRI case
fili o WRTTEZ A5 S A il WA704E branch B E 2 5(1% & mode=inclusive:
// 1EHi —— mode=inclusive J5/H OR 4334
branch mode=inclusive on assessFlags.reviewFlags {
"NEEDS_REVIEW" —> manualReview
"NEEDS_COMPLIANCE" —> complianceReview

otherwise —> autoApprove

WEFE: AARD S8 TAMET LR LA case (UEIL (FIIIFRESIZ) o WEREIERE N RETE
R e ies) . AR AT M 58 AR R —— I 0 i HE A A ORI i -

sats  [X] 4 branch on 495K H

branch on I&& % fH—— @ BRLE MUl RIS T YR B JEEORIE AT, SRR —A
AR FUR BT 8] — A, SR T 29 S HAR T R

IXAMGEREFRA: A5 BRI ME—H 1Y, SUEiR Al [F—Fh shape FIZ55R.

/7 A —— HENTHE—ME, T —4E i

branch on creditScore.output.band {

"platinum" —> assignPlatinumTier
"'gold" —> assignGoldTier

otherwise —> rejectApplication

PEG L N3 e i e ) 1

L s, SREOEAELS DT AR, MAE M EaEME.

2. ZUCUHIE X ARSS. branch on RJ LAE—/ M al i tH 2 (EARMETE I 5 U EE AT A DEEC R F 3R [3] &
1%

3. BR/DIREE lint, T B IR EEA TS, WICIER B PISORIG TP ae.

YRR ORI AT, ] decision_table:

graph creditScreening {
decision_table credit_tier(score = applicant.output.score) hit=first —> String {
rule (score: score >= 750) —> "platinum"
rule (score: 680 <= score < 750) —> "gold"

otherwise —> "rejected"

Teie LA ahng A, 45 S GG244F credit_tier.output.value,
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—_— B S 502 B

ek
FHATIS BB — A R branch on
AT FE A decision_table hit=first &f hit=unique
TSN drrf, (EESR A H — 2k decision_table hit=any
IR B A DLl g5 R decision_table hit=collect

SERIETE. R R G lint RN FOES 5 AD UR SR F —— 3R, 2 9 H IR decision-table/missing-
otherwise 55 decision-table/collect-otherwise [ lint 3£/, 26 34 = MHTIXFE BSOS T s F45> .

sz LR
5121 /D otherwise H P& /ME

branch on makeDecision.output.decision {
"approved" -> approveloan

"rejected" —> rejectLoan

15 makeDecision Y [A] "review", FLANEHILAT case fyH:

GraphResult {
status: COMPLETED,
nodeStatuses: {
approveLoan: SKIPPED,
rejectLoan: SKIPPED

¥

Graph 2584k, H FEATATT N LAEEAE & 2F . (L[ §fi approveLoan ¥ rejectLoan i H 177 i #R 4
FE .

&4 fil F otherwise —> manualReview, fi{i% /DA 50 20T

si3 5l FAEE
Fi— R 5E#4H Loan-approval.bloge ifil. EIFTEFIIBUART, RALE, MRS L:

branch on makeDecision.output.decision {

"approved" —> approvelLoan
"rejected" -> rejectLoan
otherwise —> manualReview
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/loan-approval.bloge

5.14 Wk — T B AT R

JB25 DLR )

. T ZRiE L/ 0N EHIsfr? B—%0: fetchApplication, ZRJGVU N FF/T#: 4 (checkCredit. detect
Fraud. verifyIncome. checkBlacklist), 4K/ aggregateRisk, #AJ5 makeDecision J = et B e

2. UnHH makeDecision 3|1 "escalated" 2=/Eff:? otherwise case {55 1% FH 2 manualReview,

3. approveLoan f{l rejectLoan FE[A|IfizfTg? ANEE——HA 1403 Hirns k.

4. riskSummary transform 57357 {5¢ R 242 G Bl A T H & B E MK make
Decision, FJ LA AT ——(H EXNIERE A0 S BRI AR 52 o

B A CEEUX 4 graph:

o INHNEE VYA case: "deferred" —> deferApplication,
o 7 HHTHY deferApplication 755, {fi/f] DeferApplicationOperator, {{&jfi makeDecision.
o T PN "deferred” I, FHAh = HART RISSERE?

SAERN i ok

1. A2 R T XHT IS5 i pk? (branch on.)

2. branch on Ji5 [HWERAT 2B ) FA 2 (it th #§ 1236085, U nodeId.output. field, B¢ transform
FEH%%, 0 transformId. field.)

3. IR =A case (A A otherwise, HBCAIEAT case ILILI 2 /ERE? (A HART RIB T——
i BiRER kI o)

4. 1E[A—K graph i@ 7H, FHBRA (HEBR) branch on B, BIN32 HARRER HIMHIT? CINRE
RHEA branch on SRAE HiEH—1> Hir.)

5. branch on {1 when {JIX I /& 1122 (branch on Z¥HITHIEE B, TRE BRLETT fUIETT. when 2 EURTH 0%
X, FE TR AME,)

6. Wit nIR—A> graph B WA EAMK T D RERR TR 25> %, RE/RNREAE [ — 1> graph rf B A ST
[ branch on He> ANRTTLL, 5N ALFREA]? (AT LL. &1 branch on R AL HJFEAT fU5E BN Aha7 3K
B, PR EARTH. XAEE IR workflow FARFE L, RN Z M RSRIEAE S M EAR BTS2 o)

7. KA ELS branch on BRI KT AHAR AN (OR 733 730527 otherwise I A MARE? (FE
FMFREATEIN inclusive. EEA XS H, otherwise (LAEZEA case DLECI il s TAEHE M= 5)
Yrf, M B case DU S il o)

515 25>

1. {E445 4594 ] - ticket-routing.bloge.
2. RN YN AL )T Y S, 44N escalateToManager, {ii [f] EscalateToManagerOperator, ‘&2 M & #fi
classifyPriority, 744 fetchCustomer.output.id f{] analyzeSentiment.output YE A A o
3. fE5 R hn— 3 case: "critical" —> escalateToManager,
4. T AT REOUSE B R T A |
* "vip" — WY ISR
* "critical" — W15 fiEfT?
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/ticket-routing.bloge

- B

G 516 SRk

« "normal" — W5 fiB P
e "unknown" — BT Hia TP (#2785 otherwise,)
5. AT A4S S ik S H H otherwise (AR B case) o 3XX] graph [T HEEBEE (4?7 XFEM
5 Fmg

516 SEIGIGINR

o TS WES: Fi4 XOR Case % EXECUTED 5 SKIPPED.

o RS LEITA SFAEEAICEE ;8 E A 5L otherwise.

< JEMRS: FUEMIZA BRI Sk, RIEI &S i R

o G3AHE: MMESIEYE Case; HMUXE FIE : AR 49 Case 14k — 4B 1.

5.7 G Sk

760/10/strong/ BH &

‘ A—HEx ’

RIRF : %4 R 194
48 = auto_reject 458 = auto_approve
approve = SKIPPED approve 1T
B E =0 BB E = 1

5171 BP-06 — A3 1A 2 FELHUR

I 3 NS SR R IR R AR, AR B S E SRR E R S R T .
AR5 >) s XHEH] 760+ HE 10 YO strong. A HR true e ROIZE SR, FIAA S 34 HRTEMIE. PO
2 AR B AT IR

JFREE Rl SR

5172 BP-07 —J% B S 15 Ay SR g

AR SE G first, 912 EF A unique, Fo i E M HHE A any. RBSTHA collect. 2R collect (1)
otherwise IGZSE

AR ZR ] s PR A FR R first UK unique, ARRENAT ADPSRANSEM TR FHEALEMNISERT, 5
H R BRI BITE
JRBE Sl S AR
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5.18  [A]Ji _— R

WL ek

5.18  [H] [

* branch on 2 ¥ H——"E S8 MRLE M IlE AT IRLepikit .

o AR T R A2 B transform B AR FHik

+ Case {fi /] RBIGEANLLAL, 4% AT Mik—=28 — D UCECAIMEH

* otherwise /2 BAIA case. “MA[REMHAVEE A ARG TR, AN ESE.

o ARBOEHHY AR RIBERICA SKIPPED —— B KIS IAT, WA HE 4t o

* branch on (#ii[E) Hlwhen (E¥aiH) H=ZiH kXM, (HAE 15 L E5E2 AR JH branch on B TS
H when T1551H

o 75743 (branch mode=inclusive on ...) & OR %L A ULE IS S FHATN R o 44T LLTE BT
VCHEZA™ case I A (B UIARESIFE) o otherwise (UAEZA case DERCAT kA o

519 N3

FES 6 BE——MERAT L, R T UnT 461y iAW timeout. retry A1 fallback SEM——1L R graph fR¥:F
FIEE, IMANAFE operator ALY EELHERIEL A2 o

520 B

* DSL #i7 —— 1 20EE - S g )

o MK Edge.Conditional. NodeStatus.SKIPPED 55|25 &
 ticket-routing.bloge —SE# Rl AL

SERETN IR A

conformance fixture

* loan-approval.bloge

* boolean.bloge

e otherwise.bloge conformance fixture

e ch@5/multi-flag-approval.bloge — {25 =50 /il
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https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/core.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/loan-approval.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/bloge/bloge-conformance/fixtures/snippets/branch/boolean.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/bloge/bloge-conformance/fixtures/snippets/branch/otherwise.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/05-branches-that-decide/assets/head-first-bloge-examples/src/main/resources/bloge/ch05/multi-flag-approval.bloge

—_— A -
S e
/“ _ﬁ— J \}—[‘ Y
56—t
433, . Operator 151, DSL SiEAT ik
b TR R 5 TR E T AT .
ARk BESEARTE T, IR ANE BLOGE W PIVEE——retry — timeout — fallback TR A

5L LA compensation W graph i S i £ 5 s T4«

o1 23] B

L RRERMESRAEIE . LAK At 4 retry L8545 22 timeout, T fallback 2 W T

2. T S _ERCE retry. timeout fi] fallback, il operator i 5 H B A/ THI AT M o

3. IR Sk 508 0 backoff 5% (fixed. exponential. jitter).

4. 7] compensate HLkF AL M AH 9 LRI saga i H—FFBRARE N AT 40X A2 0 A 55 1m]

e

o2 HIEAM
© BB 5 BE— RN L

63 YR

R M 2

error-handling-showcase.bloge AT fS_EHY retry + timeout + fallback, [l A HR
retry-with-backoff.bloge EETIEIRN retry, H E AEECERI TR
order-saga.bloge T
retry-fallback-output.bloge Conformance fixture: /N7 5 [ retry + fallback

03 v0.9.9-RC1


https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch06/error-handling-showcase.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/retry-with-backoff.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/bloge/bloge-conformance/fixtures/snippets/basic/retry-fallback-output.bloge

6.4 Mt LIXfREL _— RS

R
node-compensation.bloge Conformance fixture: EA75 f5 compensation
compensation.bloge Conformance fixture: Wy 5 compensation £
ADR-007 Retry — Timeout — Fallback JIi 7 {9 2R w530 =%

6.4 AT GRIR B EE
TEEE 1-4 Tirh, RAE—LE5 fH B ULt retry. timeout Rl fallback. ‘EAITA LR F 2B HAYEM . HLER L,
IXRLCTRME 1 AT P8 7 /RHY graph & T I8 2 5 1 BLIE T .
R — e B T ASRE I S R
* Nt fallback FEEIRFER 20 #LIZTT T, VRETER— IR/ NS HETC i B 2 ——3% A T AW sk, 4
LERCT AR N LA 05 o
o WHR—> timeout 05 1 Ar g HIAZ, —IRBIE R AT RENZ B RITUE, LR ERR AR A
B TR T o
« INER compensation i & 7524 0 AR T 5555, — K compensation 28 W2 FHWTE FRAFE . 1L RGEAbT252 %
BLOGE F P 45T/ BRI B 1 K L e o -
1. Retry fUZLEF k24171 timeout; fallback 2525 %,
2. Compensation ;& X ST AR ZOEHE, AT ER.

—H AL TIXPARUN AR SRR ] ST TY KRR, FHEES IR T E .

6.5 JEEITY
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/bloge/bloge-conformance/fixtures/snippets/basic/node-compensation.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/bloge/bloge-conformance/fixtures/snippets/node/compensation.bloge
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-007-resilience-order.md

— B S 6.5 LER
651 WIMEAE
Retry loop
|
Attempt 1
|
Timeout (per-attempt budget)
I
Operator.execute(...)
|
Attempt 2 (after backoff delay)
|
|
Attempt N ...
|
MER T MK K A -
1. Operator —— (AL S5 LA ST
2. Timeout ——4&7i FUMAY S #0A B CROTHIT AR I AGEAT, 3%k =21( LA OperatorTimeoutException
Mo
3. Retry — R J5 . 5I8FFIEENIAFEL, &2 attempts Ko FRIOH IS JH 31— 28T
timeout,
4. Fallback — U2 firfy 22l (REHEIY) 25, SIEEA 2B H0h fallback fH . JX /2 eI FBL,
AEIRATIEH -

K EE: SREE PR (A) ] BE R o B timeout (B, RoMAR R E 22 AA H OO I R FE. 40,
timeout = 1s [fild attempts: 3 f <R REFENT 3 x 15 + IEHIEIR .
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AIAE

652 Compensation —41 %1%

EidER

i1
#ET » Operator.execute()

Zid 2
1B 5 - Y - Operator.execute()

|

=it N
#BAF - Operator.execute()

Fallback
RARR

FIFERYEESS, QISR A Mermaid JE2L, SKaXE:

Retry loop

Attempt 1: Timeout

execute()

Attempt 2: Timeout

execute()

Attempt N: Timeout

execute()

all attempts failed
Fallback (final degradation)
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- B

AYEP S 6.6 F—A1lisfrR

MR AR, graph TCIELRSET, 5184 RIAHRFNT 1 ) 5ok B R I FH AT R compensate
operator (WIERATH] T AY1FE) . Compensation & X 71 AHT: {15E ReleaseInventory A Sl Hi Sy, SEiRasil
5% ¥ CompensationResult H7, RefundPayment {[39K<xi51T. X2 saga XUKIIEIE, A2 5.

5 e
66 Pzl
LI R 52%411 error-handling-showcase.bloge:

graph errorHandlingShowcase {

node chargePayment : ChargePaymentOperator {

input {
orderId = ctx.orderId
amount = ctx.amount

simulateFailure = ctx.simulateFailure
}
retry = { attempts: 1, backoff: 25ms, strategy: exponential }
timeout = 1s

fallback = { approved: false, note: "Gateway unavailable; queued for manual review" }

node summarizeOutcome : SummarizeOutcomeOperator {
depends_on = [chargePayment]
input {

approved = chargePayment.output.approved

note = chargePayment.output.note
}

timeout = 1s

& ChargePaymentOperator — il 55 By :

185 1R JFHh . operator A 1s B [APRE M. B T .

2. HIELER 25 ms (BETRUEEAIEECRE) . SRFEE) 28 2 ez, A 2HTHY 1 s timeoute 83U S
To

3. IR EN B ER O 54T fallback: { approved: false, note: "Gateway unavailable; q
ueued for manual review" },

4. summarizeOutcome ifiid chargePayment.output.approved f{] chargePayment.output.note 2§ fallback %
o graph DAFEZEE IR ) 5e il

VER: summarizeOutcome %75 retry B¢ fallback. WNSREIRN T, graph wies M. ¥ S AETTE I H T
7
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch06/error-handling-showcase.bloge

6.7 FAILZERRM: #NZE, RELM T —_— B

YRS

67 ALV ERRN: B ZE, seadn T

1% 4H ChargeCardOperator 775 idempotencyKey=order-42 % HiEK . S AFIRS 78 430 ms 52300, AR Y
BEHEIR . 500 ms B graph #8Hf, F4 node F14 2RI, “node 22 FI“ s A & A4 R AR ] 25

GraphEngine ChargeCardOperator Payment AP WEIA

attempt 1 - idempotencyKey=order-42
POST /charges
HMHEK
500 ms timeout - BUH &4

200 OK BiA A

timeout RIS EFBES , TUHAND effect H 2%, BHLANEABERHATRRLRS.

671 fEIATIEH S effect ZH5L5

B REBII 4

node {RZS/Z4 timeout [ FAILED Gl vy AR PATI 85 2 I R
VAT AT AL order-42 FEK effect EAFTE graph Y £ 1 i 57
E R EIFHIA] charge id provider J&<F T A provider [ A S EER ] 4 4 F I

RC1 EARFH XA G 2 /N DA G, Operator Wil fFAE5R ; Bl node i\ FAILED, NKZATH
BN 1o IXARIANMOTE, B RIUE—1 BHAENSEE: 512 timeout ANREVEY effect A& AEHIES o
672 SEIRITIKEXIE, G0 retry
XA effect ] Operator, BEH retry Bij4EE X = {2h:

Lo MO G5 R AR E RS, AT attempt number .

2. $ff—¥K reconciliation £ i, AEM N AN E BT A1 “1X 1 effect 25 K4

3. Bk S5 iR SE A R, SRALEA IS AL PR compensation Zf{f

retry JUGAERX G R A4 443 . compensation fg&—{~HrHY effect, AJERIA] ALaw, MEE R LASZKE. 5]
S 172 attempt A1) integration T AME A A 5L

68 HFITKE
651 Retry 5B HESENE
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— BB

retry = { attempts: 3, backoff: 200ms, strategy: exponential }

FB 3
attempts WMIEITZ J5 K E RIS (K attempts: 3 EWRE RS 4 IET)
backoff H{ AR AR
strategy JEIRUN{A[ B4 4. fixed. exponential Bf jitter
— o -

& s
fixed FRRAEIR FHIA] fAl B, AR AT
exponential SEIR R ENRE (25 ms — 50ms — 100 ms -+) K R S5 ey s
jitter FEBORE N FEHLET ) BEGRIEATY R IR B I

682 Fallback

fallback = { approved: false, reason: "credit service unavailable" }

Fallback /&> #AMH, HArA HEil 20N timeout #VFE S H# 1 iRV o B R EASEHR T Br——graph
YRsinlT, (A PR
Conformance fixture retry-fallback—output.bloge &/~ | fz/NMEZ:
graph g {
node a : Op {
retry = { attempts: 3, backoff: 200ms, strategy: exponential }
fallback = { score: 0 }

output {

result: String

683 Compensation
Compensation j A 7E ™ A= BIIAE H A5 i B :

node reservelnventory : ReserveInventoryOperator {
output {
reservationId: String

compensate : ReleaseInventoryOperator {
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/bloge/bloge-conformance/fixtures/snippets/basic/retry-fallback-output.bloge

6.9 i ULRE P —_— TR

YRS

input {

reservationId = reservelnventory.output.reservationId

(4 1 order-saga.bloge.)
S sy WIE

« HA TN HA 28 compensate, 15 chargePayment MARSE I, w3 T AT ZAEHAY o
 JARFNT . 515G compensate fiz 5 58 MUY T AL SR VTR0 o
o R A —iKk compensation Z& 241 5% £ CompensationResult H, {HANZ[H IF J5 %21 compensation
eSS . WA BHESS . B compensate BN IE T IR compensation operator [ i
TR

Conformance fixture compensation.bloge Ji£ /R~ | W/~ 7 51 compensation 4% :

graph g {
node pay : PaymentOp {
input { amount = ctx.amount }
compensate : ReversePayment {

input { txId = pay.output.transactionId }

}
node ship : ShipOp {
depends_on = [pay]
compensate : CancelShipment {

input { trackingId = ship.output.trackingId }

It ship RN, 5[# 2> compensate pay (ME— EL5EK H 7 5L) . 1517 ReversePayment (& A\ J5lH7C 5 ID

69 ILFE B
691 [X] 4! compensation 4 5534 = ZH 55 AR

// WRONG mental model — expecting atomic all-or-nothing
node reservelnventory : ReserveInventoryOperator {
compensate : ReleaseInventoryOperator {

input { reservationId = reservelnventory.output.reservationId }
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/bloge/bloge-conformance/fixtures/snippets/node/compensation.bloge

— B TP 6.10 7 WHBE

node chargePayment : ChargePaymentOperator {
depends_on = [reservelInventory]
compensate : RefundPaymentOperator {

input { chargeId = chargePayment.output.chargeId }

WIER RefundPaymentOperator #ifi 54, FEAFTURE (98 SSHOREI——5 B R 2345 1F compensate, 15 Release
InventoryOperator Wl SH, MREASAT W compensation S, AN E— X T4 RIEIZ

¥ il compensation operator [ b/ i (R S 1, FFREA AT . FMiEs Hi&. f#i ] GraphResult HIfH
CompensationResult FIFEAG M compensation JE{ .

6.10 F UL B
100 FrAHEBAFERL, 1M HEA fallback

node chargePayment : ChargePaymentOperator {
retry = { attempts: 3, backoff: 200ms, strategy: exponential }
timeout = 1s
// No fallback declared

IR — RN, graph 23 BEAS TR
GraphResult {
status: FAILED,
failedNode: "chargePayment",
error: '"chargePayment failed after the initial attempt and all configured retries"
¥
JFA T RS bR 10 A NOT_REACHED
e A5 ERvriEg, HEW fallback; AIERHHSRE TAFIRE M, ik 2 Mk L b+

o1t 5| FHEG
M order-saga graph %, USHIIME: S0 -

graph orderSaga {
node reservelnventory : ReservelInventoryOperator {
timeout = 3s
retry = { attempts: 2, backoff: 100ms, strategy: jitter }
output {

reservationId: String
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compensate : ReleaseInventoryOperator {
input {

reservationId = reservelnventory.output.reservationId

node chargePayment : ChargePaymentOperator {
depends_on = [reservelInventory]
timeout = 5s
retry = { attempts: 3, backoff: 200ms, strategy: exponential }
fallback = { chargeId: null, status: "payment_deferred" }
output {
chargeId: String

compensate : RefundPaymentOperator {
input {
chargeld = chargePayment.output.chargeId

node shipOrder : ShipOrderOperator {
depends_on = [chargePayment]
timeout = 10s
input {
failShipping = ctx.failShipping

R LU Rj R -

1. Gt chargePayment FEfTA 3 RE IS AIREM, 2/ ERE? (Hi ] fallback {E { chargeId: null, status
"payment_deferred" }. shipOrder $ZW'E . %A compensation inft, [N NG HSE graph 0L

fallback tRAE T ¥ o)

2. 5 shipOrder )52 (%A fallback), WYL compensation operator £xi517? (RefundPaymentOperator
F ReleaseInventoryOperator £2=infT, $ultiF—— AN T . chargePayment LA fallback {H 551X,
reserveInventory 1E 5 5E K 0)

3. HUlt chargePayment HYSRIMENLEERII [ 2 2 /02 (WA 5 + 3 REEL < (BMEE + 55)o LL 200 ms
FEIEHIIEEGERE: =5+02+5+04+5+08+5=~214s,)
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_— T B TS 6.12 X JIf A

o1z fX IR

1. BLOGE H [ # R AE i 242 (Retry — Timeout (£F7k=48) — Fallback.)

2. At ampERZEEAA B O timeout, A2 = — 425 timeout? (XA —IJARIH S A IHAE
B RITE, SEURSEHBAN AT 20 ADR-007.)

3. Fallback ff (&> CUATERTA EIL 22— RIS B4 B B timeout
FE.)

4. —¥K compensation 2L R A2 [H 15| 2% compensate B AT 5?2 (2. Compensation 2 )X 7T
KRBT % £ CompensationResult H1, 5| BEYRSIALIET M1 £o)

5. GIEEFA 2y compensate T 512 (S IaldaFM T, HAUH N T84T 2 Bh 58 AT 35 5.

6. Wl RAY graph X FFATI FH =AM ST, BT RUEBICE 1 retry + fallback . 415 =7 fi 5
JEHRER T fallback, FIFRA T RS AR IR =M TRRER RSUITIRITIX N RET R, 1EEREX
I ESEHGRAN fallback Ui (2R operator N iZiks 25 651 N AR IC 8k WY S=(H——6 0 fallback 75 T
[ "status": "degraded" -B——9RJ5 RIE R T BURIREE TN, LRI graph . HIE
BRI M IR, PR N A TE R, IR R RN )

R JG. ©RIRANEs

613 25>

1. 77} error-handling-showcase.bloge.

o 4 retry S M exponential 2K jitter, {4 attempts JEHIF) 3.
o WO AN SRERR AL RO TA A FERS 800 ms, 1s 1Y timeout 23 fili A 15?2 (ANex——800ms < 1's, Jif
PARR U2 R operator S TR, 1A/ RN timeout )
2. ¥JJF order-saga.bloge.

e} chargePayment #sfil] timeout = 2s f{] retry = { attempts: 1, backoff: 50ms, strategy: fixed
to

« °}J reservelInventory ¥/l fallback, ¥x[] { reservationId: "NONE" },

 jBjEE2Y reservelnventory [ operator o2 i £ & 42 f+ 4 : ReleaseInventoryOperator & infT

e (e fallback {#1£ 7 reservelInventory, fffLL graph 2kZ24047. Compensation H/G1E graph
RN A 2= b ko)

3. Y5 — 8T graph, B8 = RNZ ARSI, 25 B AE R EI IR SR RS (fixed. exponential. jitter).
HI— N RAT A, BoR=F2T 5. BHPPAEE fallback. Tll: fEAHA%4F N graph 23257
A 25 TR 2
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https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-007-resilience-order.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch06/error-handling-showcase.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge

6.14  SLIGIGILR _— RS

614 SCIGIGUL
o WAL graph FTLEHEIN IS fallback, {HANAHTAKATAE DL %
o MG S B effect Ny HEIRF] timeout Ji5; FH Fe2E 4 Al reconciliation YK & .
BB JIEH node completion 5 4N effect & B 5555, AHEH] exactly-once.
o B RS AR IER s A graph ARASFIKATHEG Wi 35853 SR (-

615 IR sl
6151 BP-09 — A E g E LT A H

graph. Operator. SDK ik FELLFITL. [l — Il s toRAGHEIS 2R . TR IIR S By B
AR PR A 3 SRR, ST TR offect-key 5230 1 durable R4 4L 5
YRS IF

JEL A0

6152 BP-10 —{REE RIS AL

R AT IE SRR, R @47 (LT . fallback 1 SUW Bx; M HALE CHIA L4 Haldi sk, F551H
J5i receipto

BAR RS> o PO A B AR SE U A AP R, 15 ARy N LEZRIE & I

JRER R SR

6.16  |E i

* BLOGE #4 /" #% U7 o7 1) PE 5K - Retry — Timeout — Fallback, ik Hi 2l #0 A H © 1Y timeout Tl
s fallback 2 fir A 22U UG A S A PR T B o

o =P BWESENE b 2 RIAYIER . fixed. exponential f] jitters

* Fallback j& /M AUH——graph DAREZUEAR ARSI T ITAS 2 K

* Compensation (compensate Ht) f24LJI M1 W (UMY saga T e 51 & 4% MR 40 FPis AT
compensation, {FXF 58 AT A, FHFARAR RN A H BT IS ZE A0 FE .

 Compensation /542 347 2255 A1VE . 1511 compensation operator By b A 45

o PR IIAE YRR, AR 5 D 5 [ S A retry FEA. timeout T 2571 compensation jii
PRI HIAL

617 N

1058 7 3——BE RUFIQ Operator B, {RE5 TINTHS A LA I EL SR H AT ML A
FFIE R U7 06 operator
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— I TP 6.18 4

618 S fERE
* ADR-007 —H#{#:)IiiFF —Retry — Timeout — Fallback [/ 2855
* RIDZER FIEEN L S R
» DSL #7E #1E 5 compensation 1574
» error-handling-showcase.bloge —— ¢4 sl RS
* retry-with-backoff.bloge — £ [ {HEAY retry 74

* order-saga.bloge

saga compensation 744

conformance fixture

* retry-fallback-output.bloge
* node-compensation.bloge ——conformance fixture

* compensation.bloge ——conformance fixture
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https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-007-resilience-order.md
https://github.com/xbdotl/bloge/blob/master/docs/core.md
https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch06/error-handling-showcase.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/retry-with-backoff.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/bloge/bloge-conformance/fixtures/snippets/basic/retry-fallback-output.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/bloge/bloge-conformance/fixtures/snippets/basic/node-compensation.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/06-resilience-by-design/assets/bloge/bloge-conformance/fixtures/snippets/node/compensation.bloge

2 7 HE—% 11 LU Operator — T BRI PG

B B 4P S

5% 7 E—ik 1 R4 AT Operator

433, . Operator 151, DSL SiEAT ik
b AT — (TR,

ARG BESEARE T, AR RUE LN B LD B2t operators WA AW E (Y schema MIATH3RLT, LA
KAy G b DL I T R —— 84— BOB AR SO TY L

7.1 2 R

15 H—RE 7 JEUN R W — BZ 5 /2 1% iU operator, IR 2 W iZ B TR TEZ -

I operator I AN =28 M0 Balikit — fEJ) — Gkl

T i N schema, {1gmi%ds. L EBEF] N E 1T AR L2 R I BT .

WE R 1 RIVER 322y, fOHESR O B2 2 E IR S k.

JH——FF T B —— RS 7R W 2 transform &Y, input binding %74 = B EERELIE operator.,

72 [ BRI

© B4 BE—RIHIEE (K52 transform R F I 2T
556 IR (TR TY RO iy 5 N BRI S SRS )

vk wh =

7.3 PR B

AN N EA

Operator.java #%I[> @FunctionalInterface execute. idempotency. sideEffect
Type
OperatorContext.java 5| EEAL 257 operator [ H 33 record
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/Operator.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorContext.java

_— T B TS 74 N AGXARE

SchemaAware. java mldeRE ], 2 = B % N\ /% Y schema
Idempotency.java IDEMPOTENT. NOT_IDEMPOTENT. UNKNOWN
SideEffectType.java READ_ONLY. WRITE. EXTERNAL_CALL. MIXED
OperatorMeta.java TR layers tags. version. owner HY7Ffi#
OperatorLayer.java INFRASTRUCTURE. CAPABILITY. DOMAIN
Operator Design Specification SEREHIFLTE SO (J\AEETT)

74 N AIXIREE
B JLEEES TR 2 graph FIfE 65, (H—4> BLOGE R4, &ML &1 operator Jii it
—— AN &R graph [EEA .
IR operator [ FRIEE T, IRESER:
o K graph: —2p5 DR AT BEE AT 44, ACK A transform S REFE E o
« B 1 operator: {8 —/NERMHICH) VO IRk, BEJCIEHME R, th ik ot
o NEWRRZ): AR m, HERAHIE—A operator H# KA 4FE .
RIS T, ARk e -
o B ——— il SR operator A LAAR 55T 411> graph.
o AR £ operator £0A H CIILEIR . IR E TG
o GAYEIE ——28AIL schema LEBEIRIEZS ARG ISR REAL A BL, AN R Ao

7.5 I MR ARRY

751 HA—HEST

— operator W% & — IR B S5 RE ST [A] H BI04 AJRE :
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/SchemaAware.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/Idempotency.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/SideEffectType.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorMeta.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorLayer.java
https://github.com/xbdotl/bloge/blob/master/docs/operator-design-specification.md

7.5 VB ) e i

FHKH graph BAENIAEG ?

DplEd

ARG HE R IER/ERE

TR

EHRIB 7

BETER B HAth operator RIRTIR T

AER

HRTHING ? F=4 graph THELKETB ? TEAH LEAREA—DFERE FEL CHTHLB T §5 232
ER— operator, 8% <3? BEAMRR— transform RHPRREK .

752 BARHFARHI AR R

FHARFEBHE ARER N 120 operator, BLOGE 21t T VYN ZIR, 2 AR A :

% input { userId = fetchUser. = L 32 BY EE A 44 - B
output.id }

#%4 transform input { name = concat(a.output. & Bife, BRI, SHIEF
first, " ", a.output.last) }

LU ANG T transform orderSummary { ---} = (ERT D ZFE Y, HyieA N

TR
NIpra node ---: Operator { -~} SR CHWEE. THI. G, vo. @IfEH
A L)

SRR R BRIZ0Z IR N S BIA B SO —— transforme MRS BRE 208 W55 L——E

WhJTSE: operator
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N 7.6 F—AnliEfTR

—REEMETE

# 3 & — 4 Operator #REVEIARE
540 LoanCreditCheckOperator

% 2 [ — 880 Operator 7 & A 437
4N RiskAssessmentOperator

#1 R — B ERNE
#i20 HttpRequestOperator

AF—)2i# 1l @OperatorMeta(layer = ---) {i}{] OperatorLayer f%¢ (INFRASTRUCTURE. CAPABILITY. DOMAIN)
Kebnits HEAEARFISCRYH A operator HY & FHYE[H o

7.6 BT
T AN AR 55 AREUH ) operator. ZEHIAL /O schema FI{T AL 2 i & SHELL . [RIFGH AL
IR —E SCERL A H NF% H record

public record FetchUserInput(String userId) {
public FetchUserInput {
if (userId == null || userId.isBlank())

throw new IllegalArgumentException("userId must not be blank");

public record FetchUserOutput(String id, String name, String email, int vipLevel) {}

Record MARMEAL T AR AS P SR iiE BRAU PR, LA I#E T SchemaIntrospector SEERfY) H ) schema [
//é\o
762 U 2 —3L3) operator

X A3 ATSLELAR B 5E#E ik metadata. AMNERIE L AREEME. effect 43 JSFIM U schema REAEAFE A —17 Operator &
[ — 7L [

@OperatorMeta(
layer = OperatorLayer.INFRASTRUCTURE,

tags = {"user", "query"},

description = "Fetch a user by ID from the user service",
owner = "user—platform",

since = "1.0.0"
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorMeta.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorLayer.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/SchemaIntrospector.java

7.6 H—Anlisfra -

YRS

public class FetchUserOperator

implements Operator<FetchUserInput, FetchUserOutput>, SchemaAware {

private final UserServiceClient client;

public FetchUserOperator(UserServiceClient client) {

this.client = client;

@Ooverride
public FetchUserOutput execute(FetchUserInput input, OperatorContext ctx)
throws Exception {
/7 NSRRI Cinput® BN, TR Cctxo
return client.fetchUser(input.userId());

@Override
public Idempotency idempotency() {
return Idempotency.IDEMPOTENT; // Al

@Override
public SideEffectType sideEffectType() {
return SideEffectType.EXTERNAL_CALL; // BRS04

@Override
public SchemaDescriptor inputSchema() {

return SchemalIntrospector.introspect(FetchUserInput.class);

@Override
public SchemaDescriptor outputSchema() {

return Schemalntrospector.introspect(FetchUserOutput.class);

HERY A

1. @FunctionallInterface $?ﬂ}§£é@[3$§**4\jfkgz 0 execute(I input, OperatorContext ctx). A 7%
BRI RIS, AT I R A T

2. FHIY T JAAAAfOperator<FetchUserInput FetchUserOutput> S dm a5 | SE42 4L T — P EARpy 27
%5t RG/RIEA SLHT SchemaAware, HEZEth 2 [ shN &2 R 2 HCkYRA: StructuredSchema,
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/StructuredSchema.java

- B

G 7.7 JAVYJIEH— IR Operator

3. T AEONE idempotency () #%[8] IDEMPOTENT, [AIHAHEZER] LI A E IR L], sideEffectType()
A& [9] EXTERNAL_CALL, £ Hi% operator F5i# | JIlR55 i1 %, [ i% At graph ric & (R #IPE I E

4. OperatorContext 2 Y CHHE ——E#£17 nodeId. graphName. retryAttempt. executionId f[] time
Source. firA k55 HHRERALIUEIL input L.

77 VY TJER—~IK Operator

IR A 4F Operator Hr I T35, 21— MIRH). J6& PlaceOrderOperator: UG 7B &I WA
v BXITH. RIEHE, BRI rE 2. X 87 AN —B LR, mAE—UikE

1-FEI 2 Y4B R 3 - 4 effect port 4 - ¥ Operator
PlaceOrderOperator PriceCalculator PaymentPort / OrderRepository BEWMA, WAEED
Y + EH + HTTP + HARML WA - W, £ V0 ERNBLR BB AR T

HEATRNES  ABETEREN ; effect ATER ; Operator ARE—RUFAEH WA

771 BB 1. 2 J)—— R Al e 2w A Y
ORI ST HE U AN S R B SO 5 . BT TANRR 2 OperatorContext. retry, /77 node.,
I RT LA 2B I R BT UL 6T, bR 3h graph.

772 95 3. 4 J]—Z%i% effect, T adapter {75
4| N\ PaymentPort. OrderRepository B[], 2 Operator H A0 A H A -0 55 RE
FrIRE AT e A 25 IR -

Mlp5 e
SR IG5 R N — iy
effect port AT AT fake/5Z 45 port i HIEHE
Operator adapter graph ¥y N\ i H 5 RE 7711 GraphTestRunner node %%
graph N7 4337+ retry. timeout Scenario SARAW =

SERPRIEAE SA/NT 7, TR RN FARTERE . T EE iR gl &R I S AF Bl 8515 i port contract %
I AffiFE % B graph Scenario % FJl. SchemaAware. JTEUEA] context APT FRAHIAIXIIRE ST, ARetike—1
98 W& L2 st RE

18 KA
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751 Operator £2[]
> 1] Operator.java:

@Functionallnterface
public interface Operator<I, 0> {

0 execute(I input, OperatorContext ctx) throws Exception;

default Idempotency idempotency() { return Idempotency.UNKNOWN; }
default SideEffectType sideEffectType() { return SideEffectType.MIXED; }

execute(I, OperatorContext) VR WAIBTSE BRI M — 73— R 2R e T O A\ T TR [ H
idempotency() HERG| S E S A% 4 (IDEMPOTENT) . 27545 - (NOT_IDEMPOTENT).
B EARFEE  (UNKNOWN)
sideEffectType() HHINERIZ operator A (TRIEIMEM . LMEEEERIFIME F R4 B

782 OperatorContext —— 3 | AR IR IV(E E

K[ OperatorContext.java:

public record OperatorContext(
String nodeld,
String graphName,
GraphContext graphContext,  // i&>RAEFL: AT S0 S O HL IR B

int retryAttempt, /70 = FHIKPAT

String executionId,

TimeSource timeSource // KASHN null; B3N SystemTimeSource.INSTANCE
) {3

graphContext I T I RITCEHE (trace ID. tenant ID) o EANEAF O 5508 A T ——lb 55 Bdfa /it it

EL AR RPN

783 timeSource

operator H1[{ ]l [
timeSource FEE1EAF operator HIA] UL FH 9| S B4, T AN TR ZLAH 4 A5 System. currentTimeMillis() B
Instant.now(),
FAt 2B iR operator B REESEUEAN, IHHTCEE IS B BRI ] ARRUELSEIN [H] Y B e R W 5 B
18355, A 7 timeSource, JMIHZEHTEA ManualTimeSource, operator i GE 5 9 AR5 i PE I i) o
22055k . HIE operator F5 2 Y iHTE], #H ] ctx.timeSource().now() [ AS/Z Instant.now()o
@Override
public AuditOutput execute(AuditInput input, OperatorContext ctx) throws Exception {

Instant timestamp = ctx.timeSource().now();  // [OK] H] L

// Instant timestamp = Instant.now(); /7 [X] A
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/Operator.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorContext.java

D R e 7.8 KA

— BB

return auditService.record(input.action(), timestamp);

}
TEAEFZIRIE T, 54832t SystemTimeSource. INSTANCE, ‘Z:4E45 Instant.now() ] Thread.sleep(). 7EI
18P R FH ManualTimeSource i :

var manualTime = new ManualTimeSource(Instant.parse("2025-01-15T10:00:007"));

var ctx = OperatorContext.builder()
.nodeId("audit")
.graphName("compliance")
.graphContext(new GraphContext())
.timeSource(manualTime) /7 TENMHT Bh
.build();

var result = new AuditOperator(auditService).execute(input, ctx);

/7 WiE operator SEF TYENRYITIA, /bt
assertEquals(Instant.parse('"2025-01-15T10:00:00Z"), result.recordedAt());

X545 18 2 1 TestGraphEngine {ii [/ ManualTimeSource FH[E . XHIFET : X EARLE operator /{5 BTl
i, 158 18 FE7T graph S it

23 schema 75 1]

7.84 SchemaAware
K1 SchemaAware.java:
public interface SchemaAware {
default SchemaDescriptor inputSchema() { return OpaqueSchema.INSTANCE; }
default SchemaDescriptor outputSchema() { return OpaqueSchema.INSTANCE; }
}
S Schemanware T, WMRHCRSEHL, ERSFIEFIRHZ RS ZH I 0 M EHINA. (R
a1 Sk
o M HIBEHERA Map<String, Object> B, B FEIHIIHEMREE schema (55 .
o URAT LAZS B S B IR AN 2 R E A o
* BRELL NilF input binding FR15 4 B 124G o
1t Java operator )22, DefaultOperatorRegistry 2x4efe 7 SchemaAware; WISRVRIEAA LI, E2HHES)
i) SchemaIntrospector %} operator y2 U K01 N4 o

HRoc s

Yy

785 @OperatorMeta
2K [ OperatorMeta.java:

public @interface OperatorMeta {
OperatorLayer layer() default OperatorLayer.DOMAIN;
String[] tags() default {};

String version() default "";
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/SchemaAware.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorMeta.java
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String description() default "";

String owner() default "";

String since() default "*;

// LLM T EICEHE ——H bloge-agent-ext (45 17 =) 4k
String promptHint() default "";

String usageExample() default "";

String constraintsDescription() default "";

¥
45 operator #i51% /DA layer. description il ownero. RIEinfrHtFr AET operator A AR E, iX
SETTHR L RELL S R Je X e A0 T AR ] U
e =N FEBUE LLM TEAAR. 24— operator /4 T HZ 5525 agent 715 (55 17 %) If, bloge-agent-
ext SERUEA PRAGIE & 25158/ function spec:

 promptHint LLM 7£ T B5 KB A/ 2 — 71

* usageExample ——Z5 AR Al e 17 A Y LA FH 7R 41 o
RIESRME BIVER . RS

T £ gE N\ operator-metadata.json(55 9 #),Studio [ operator T fii< /N A FEFY RN o

e constraintsDescription

79 ILFE B

790 [X] NaiEHREEIE ) 2 operator
/1 ANEEAE——IX > operator BYTAFEARTEMSIEE, LAl transform 5N
public class FormatOrderSummaryOperator

implements Operator<Map<String, Object>, Map<String, Object>> {

@Override
public Map<String, Object> execute(Map<String, Object> input,
OperatorContext ctx) {

return Map.of(
"customerName", input.get("name"),

"total", input.get("price")

¥

X~ operator ” 5 A LMK, HERAAE XHfEIR. WARWER. BASIEALR. g el
{Ho TFEHE—RESI RN B LR 2 Hr T Y I,

2 H transform:

transform orderSummary {
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customerName = fetchUser.output.name
total = calcPrice.output.total

}

Transform /&1
ORMEARGATHE AR, 11 HEBEEEE#0 ILT graph A5
WA AEILA graph HR & XS BE B
* Operator [ execute JIiEHEA if. %A VO, AN
* Operator 3% 7A 13t BREUC i (3G service client. /xﬁ repository) o
* [ operator )il return input; [KiE(E, AR 545

MR LL FARfT—45 557, 355X operator, /] transform 5§ input binding &%=,

702 [X]HERAGL G N E I T
AR, —> operator i RAGolk 5514, (HSBUH SR — oK St 24 (B IR ——B0F 10, 3
AER. BARE. FCT%*IﬁTﬁiiJEiE"JﬁEjL IR 5K E Java AURD B SR 2% o
PN IEM 5L decision_table:
o WM ARZEEE CCRIEM, TEOMNBIHAD -
o FMRIMOER——VRAT LS TSI, it 5 lint 0] AESIFEANSE & it A H 5
o HiFEREEE PR Bisf T A g5 A RS, FFaZ decision—table/missing—otherwise lint FlI
(CSAR
UG L4k 2L fdi ] Operator:

AT VO (HTTP W Baednifl. JHELA) BFERIER.
W\%%TE OB E L B SRS .
VAR N AT AR AR ETC I AR R 258 B bR 32 48

FTRIREZHENT ARG, 75 W3 F —HRKR.

A

710 5| 5XEE
XA graph A AN T A ET———> operator KB, S5 — A

graph invoiceProcess {

node fetchOrder : FetchOrderOperator {
input { orderId = ctx.orderId }
timeout = 3s

b

/7 1AL 10 BRI EEEEIY

node formatAddress : FormatAddressOperator {

input {

85 v0.9.9-RC1



7.10 5|5::UEE _— T B AP

street = fetchOrder.output.address.street
city = fetchOrder.output.address.city

zip

fetchOrder.output.address.zip

/7 AL 2 B ——ESZ A RIE AR E—A> operator B
node processAndNotify : ProcessAndNotifyOperator {

depends_on = [fetchOrder, formatAddress]

input {
order = fetchOrder.output
address = formatAddress.output
}
timeout = 10s
}
b
HE5:

graph invoiceProcess {

node fetchOrder : FetchOrderOperator {
input { orderId = ctx.orderId }

timeout = 3s

// &5 1: [ transform GBI operator
transform formattedAddress {
street = fetchOrder.output.address.street

city = fetchOrder.output.address.city

zip fetchOrder.output.address.zip
full = concat(fetchOrder.output.address.street, ", ",
fetchOrder.output.address.city,

fetchOrder.output.address.zip)

// EE 20 SBEATRRPI AL operator
node processPayment : ProcessPaymentOperator {
depends_on = [fetchOrder]
input {
order = fetchOrder.output
address = formattedAddress.full
}
timeout = 5s

retry = { attempts: 2, backoff: 500ms, strategy: exponential }
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node sendNotification : SendNotificationOperator {

depends_on = [fetchOrder]

input {
email = fetchOrder.output.customerEmail
orderId = fetchOrder.output.id

}

timeout = 3s

fallback = { sent: false, reason: "notification service unavailable" }

FormatAddressOperator (5855 /5) transform formattedAddress TR LA SRR A5 2 timeout/
retry

ProcessAndNotifyOperator (—MJifill processPayment + send MSLHY SLAL fhar B s RS, T H B

W) Notification AL T

AV AL v

IR TTA I o) VLIS S TRl Sl R R QT i1 w1 v L NI [ v T Vb =0 NI S R 1
IS 3L o)

2. —> operator [/ execute J5%iEid ctx.graphContext().get("items") FEHLIV EEE . XA 4 m? Ol
SR NE I RN T AN, A2 graph context. Graph context F T3 KR e ds, 0
trace ID.)

3. MRE D FMUFER RPN operator. BIZAFAENT?  ORNZ—F T B PR K T transform. 1 input
binding B transform J{§i ff] concat(a.output.first, " ", a.output.last) RIT].)

4. SideEffectType.EXTERNAL_CALL 5 iffHEZE(T 2.2 (1% operator 5Bk [ HNA IR 55185, PRI FIEE T
RoR HAA A BIVE R BSR AL, FHAE graph FIlC & BH) timeout/retry 5 o)

5. U -— operator 35 5L SchemaAware, HEZR A ST 1Y schema? (i#jd SchemaIntrospector iz
RIRRIZHCT M0 TN o)

712 25>

1. #it—1~Ff graph. fJJT order-process.bloge. *f4FA~7 i FH LI & A 1A T RV LK
transform? 5 NRAHEFEE TR
2. MWEiET—1 31 operator., /R ESLIL— CreditCheckOperator, ©id H 4N Z F1E4> API,
e £ CreditCheckInput f{] CreditCheckOutput ~A4 Java record.
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/07-designing-good-operators/assets/head-first-bloge-examples/src/main/resources/bloge/ch07/order-process.bloge

7.13  SEEGISINS — N B WS

o SCH Operator<CreditCheckInput, CreditCheckOutput>,
o S SchemaAware FHHE L i = schema,
* /45 idempotency() — IDEMPOTENT ( Hiszd5if)) .
« %'H sideEffectType() — EXTERNAL_CALL.,
» JH @OperatorMeta(layer = CAPABILITY, ...) Frif.
3. Schema #5462 . 5 i record Ji7, AFH LM {6 | SchemaIntrospector.introspect(CreditCheck
Output.class), IiEIR[AIfH StructuredSchema 48 /R HHEE K B o

4. BRI operator, & FormatCurrencyOperator, 2 Number J%[7] String. X5 MY,
transform BB EFRKAFAL MR T = fa T

713 SEIGIGIN R
o T 5 AEL:  Operator # 4l % 4. port. adapter fi graph policy Jii, Z&NTEE4EMT,
o RS : 1l adapter iR [FIfEH 55 1R, A adapter B fallback.
o JEAHGO S HUER SRR Ba i, ASUERH AN R G R] 5 o
o )5 Roservice; FRRAYI—E A BHEEFIINGNL S 2 ME— owner R IE.

714 G S

7141 BP-02 — N A FLTEAT 4

TIHERT B A BRI SE HEEGE 18 helper; graph {E5 75 B9 H IS P £ A1 typed function. M550 RUE N, 17
AN RERE T B e WA

AR 25 ) s R EE 34 BEBUR AR AL, T [E— 4 A AE root 5 - H H 1% locale F VL5, HIBrBLIX trim
BT RE.

JHBE Rl SR

7142 BP-03 —REMSHATIAE

REJ TS H O retry timeout, 4. WM E A Bl LIS 56 /4 1 Operator.  4fiH 5 51 (1Y T E T REFEE
—47 HTTP i Jt il RETH &

SR ZR ] - A input SRAEFPEERI (5 AR Bk . 23 BIE 1 Operator 3 FIESRAI SN effect iE4f .
SR R R

743 BP-05 —[X 40 B 5 it

Mk 5 EIEA R THCE , SV R H adapter B8 b S5 ORIEZEAL TR ZERTRE Tl B UhRA, 2
RFFATS H graph K75

FAARERZES] SR AIMT R4 SE S URL SRR (7 fOBRASUsFnak, 1 B W Le 45 4 52 M i FH 7 o

JRH, RS
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7144 BP-08 —{R B B 2 AR

b 55 G Sim R i N\ AL, AR ST A contexto MBRMBIAAITIRR, [FINLRE A 7B | A E ML 55 %2
RICTE AR AT -

AR IEE SR E M H 3, FRCASS IMARIUERIEZ S5 R AR R0, R S il ik
i o

JREE Rl SR

ARG

* —}> operator [ 1z 55— Al Jly e Mk 55 RE T —RE 1 JE

o BRI Z): B A (input binding) . #5t transform (A Z5#ERD (transform B) Al 55
Wi (operator 19 1) o {8 LA ERARHY AR o

 SEEHETE GERhEE — G871 — 4 $eAF HYEEXS operator #1742 ] @OperatorMeta(layer
= ) FRIEEAT

o 74k 1/0 record + SchemaAware 7 S48 #2 G . schema SIS T 2G5 A1 B 4242 Y schema JE i o

* ATHFY) idempotency () I sideEffectType() — AHEZLAIRAAIBAAEE K 0 EERIBIPE SR B
BERE AR

* OperatorContext T TICAUE, MARITEMHE . Pr A G i 2B A i N (%3 o (1] ctx. timeSource().
now() ZA Instant.now() DASRTS AT AY B ]

o B LI B IR R N Al BN B Y 1) #E operator. ANSRIE A VO WA REIVEM. A S LN —

transform.

716 N3

FE5 8 E——iB A\ DSL BRFA R A BT o, AR £ AEIA 4 [0] < bloge %5 J2——1% graph 2 schema.
SCHATERE transform. 7337 A1 operator F2ZZH A L 5 132 3L S IR S -

117 B

* Operator ITITFLIE — e BEAVITESCRY G schema Y3 & 2% IRAR . A A4 bnite)
1% (> operator 2] ]

AT B record

{25 schema 7= Af$2[]

HE schema JFERIZ K

M Java 257 5 5hJk4: schema

* Operator.java

* OperatorContext.java

* SchemaAware. java

* SchemaDescriptor.java

* Schemalntrospector.java

« OperatorMeta.java S SIR G e
* OperatorLayer.java 2 HEMEE

+ SideEffectType.java RIWER 92

+ Idempotency.java T2 B

© DA

514 B S A R
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https://github.com/xbdotl/bloge/blob/master/docs/operator-design-specification.md
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/Operator.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorContext.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/SchemaAware.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/SchemaDescriptor.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/SchemaIntrospector.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorMeta.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorLayer.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/SideEffectType.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/Idempotency.java
https://github.com/xbdotl/bloge/blob/master/docs/core.md

2 8 E——UA~ N\ DSL BLfmas il A A 53 7 — T B AT

B B 4P S

o 8 E—— 1 A\ DSL A2 il AT A 517

433, . Operator 151, DSL SiEAT ik
Hbr: Ol EmR A s — 0 LA RE T E 2L 5l o

ATRI: ARSIE B graph SETR/MERS, FEIRE B — N REH D N F RS UM B A5 505 224
W EEME LR, SRR T B bloge -

s 225 B
FOEAREE, VREERS

L RN 2 F g iR R S5 T DSL C & n 4k .

2. JH graph input. FESAINITEE output 41 B2 S B0 AT NS [H] -

3. M invalid-expression-path $% £l £E 15 & A1 W 4& 1% 14 5 W1 schema A~—357,
4. W —BOud B R R /77 SCRSERE, e Mz B RS A e .

5. H import alias {8 =2 R MR B ARD S T, A2 A 67T 2.

82 X5 HIEh—/ 455

B -CH BT R GRBUT 7 BT i TR I S R B G T B AR SRR ik 5547
Ky RIS AN R S e B X fy graph.

XA SE A8 Lo N HLFAEA IC/S ctx.customerEmail BFEESR s HAIPAGE = 1L R 1% 2% 9
AR A A HRREAR X MK o

83 T SROFERAF 2T EH AL
S WOT A A AT

graph orderDraft {

transform orderSummary {
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userId = ctx.userId

customerEmail = ctx.customerEmail

SETUN IR B SR IEN /2 errors=0 warnings=0, M) IE R ?

THTE AR Y Wi e e e fe
W J7— 22t customerEmail PN
ZFBAVRE Kk

RERE R AR ThE
AN EEG AN 2 TEE

Zrto B G AR DA A BLE M E R A AT . A A, RS RIRABA OA AT 2 Y R

BX1-MAER il BX2 FHERA —M R 3 BHRESTIEYE = BX 4 HHERH =0 #3% 5 25 import alias
0 error - 0 warning invalid-expression-path 0 warning Il BB $F graph #—BRH
[EEEPNIES: L] HRETAR LMER - ARAFE ZilNc o

RBTREN : FHRAK , HERLERUARRE,

84 SOHITTEESNIL
AR AR T R BEAT— RC1 probe. 4E M [E 5F BLOGE submodule 423 core 55 DSL, 4KJ5iafr:

cd submodule/bloge
mvn —pl bloge-core,bloge-dsl —am -DskipTests install

cd ../../probes/ch@8-dsl
mvn test

2026-09-14 7£ BLOGE commit cc38fbe5 =[] 446 H -

commit-1 graph=orderDraft errors=0 warnings=0 firstRule=none

commit-2 graph=orderContractDraft errors=0 warnings=1 firstRule=invalid-expression-path

commit-3 graph=orderTypedDraft errors=0 warnings=0 firstRule=none
commit-4 graph=orderReviewable errors=0 warnings=0 firstRule=none
commit-5 graph=orderTeamAsset errors=0 warnings=0 firstRule=none

Tests run: 1, Failures: @, Errors: @, Skipped: 0

HERIXAE A 2 eias 1 27 3852 2 ik — N EARAAT AR AT E A H, B X TaRE
JitgH At
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85 £ 1: %ﬁﬂﬂ%@ﬂj

R userTd MIMBAAHEY . BEATE D ARE P HIE: XA SRR S R ik 5E?”
CEAEEHANABNET, FH ctx S ARERN . dwiFds e o AT B E— T2 customerEmail”
HVeEH customer.email 3045 77

RUSEA I HE AR R, T2

syntax accepted

input contract = opaque

safe refactor boundary = unknown

8.6 FE32 2: mAMIASE, Tl e
B YRR AT BT T BRI SR Y E AR

input: OrderRequest

schema OrderRequest {
userId: String
customer: {
name: String

email: String?

(HABEL512EL ctx. customerEmaile 2 ean IUAT FE =2 H AT userId FI customer, T 2fl4:
warnings=1
firstRule=invalid-expression-path

Path 'ctx.customerEmail' — field 'customerEmail' not found in graph input schema
XA warning FHEA R A DS T B4 T ZBENER:

o fRXI5 & graph input, M52 ctx;
o HEERRISIE customerEmail;

o X} HEATE 2 OrderRequest.
WK FIWEAS 256 1F] schema validation, [ & P g I SL AR ST 2 S TR M4 . BB 4, S8)51E schema
HFREA—H.

&7%*3’Pﬁ%h,ﬁm7@@%L%U
AL L SR customer.email, HAFLE A IR

transform customer {
name: String = ctx.customer.name

email: String? = ctx.customer.email
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transform orderSummary {
userId: String = ctx.userId

customerEmail: String? = customer.output.email

PR AT KBRS TR R:

o 812 4 orderSummary i#ji customer.output.email {{#fi_ % transform.

« BRIKR: string? WK BAGE G RV A EEE LR

ANEN T H R warning HUA FBUSUR AT G . AT 2 55350 AT BUm AL AU EAE . sV OREE String,
AR SIRES N

88 23 40 L EFMIEIXE DSL N 442 1E

AR IETR OIS TRERE R . SIS N graph output (7], F45 transform — RS -

output: OrderGraphResult

schema OrderGraphResult {

orderSummary: OrderSummary

/// Projects the boundary fields; it does not make a business decision.

transform orderSummary { ... }

/17 N AST 5 HEEH R TR, Wt giB ar sl SO T H BRI, il /7 AR5 . it ds
AZABE LKA R T .
USRS ERE I SRR Y, AR IR IA Sl :

/// Creates order summary %: ZFEZHT
/// Projects boundary fields; makes no business decision s VLA S R 1 R
/// This is important 1f: BAERES Y

89 FE3C5: LEITHAFEES, H alias 2/ 5L
TR E IS A . A B LR, LIRS, SRR R A IS . SR
BT S R ST graph, A4

import "./payment-flow" as paymentFlow
node payment : paymentFlow {

input {

orderId = ctx.orderId
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8.10 JFf: mHABEIR, ROmuEA R L _— T B AP

amount = ctx.amount

alias NEGEE W E2 SRR R ARE I VARE 25 Fnidfasn 2o oo iU Fg: ENTHIX B2 SR
W3 graph. 3 input schema 162724 {7 binding. 3 output schema F&i#% 25 K i o

Parser
Bk + I TR
.bloge JR#3 Schema / Path Validator
4@ - EE - import FH-XB PR i
1
|
|
Import Resolver Editor + Reviewer
B2 + alias + cycle F—L M SREDR

WERPNSCHAEAAAE TEAEHR, 5P import ([ — alias, Zii®M% £ graph Bl 1. ANEAEIRLT
I AEHA alias /I 40

g0 JEIE: FEIHECEAR, RO R

TR e —a R IE %
source
- lexer/parser: 1EEEEEE
- import resolver: F|MH¥5H W% graph
- schema resolver: “FEUNIZERIZEIRE(T 4
- path/boundary validator: JEEEEGIEA
- compiled graph: JzfpHf A TAR
B — 2R, J5— B4t A Bl B I A BB AL import f#AT; import REH 2 SCAHLARER A
schema #f%¥; schema 25 N REUEIA MV 55BN 1E ) o
XA ZHIBN DSL AZOHE : BB EV IR R, BB bl g 5 NEBREE ALY

=r
e

o

.11 SRIGSLLG: 4% alias /g B 0]

B WA BE SN SCHEAR A, HiEE I 1HB(E T as paymentFlow. RCI 23722k 45 14 B duplicate-import-
alias. WEERARFENARLT, dMBES o EHREFIEER . B4 graph 4w
.

[FIEE. invalid-expression-path HICE ARG A RISk 2, AR UMM retry. FiieMIE bk 5i51T 41
AL B R R
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4

TR BRI 2

11
S

— W B TS 812 iX—

C]

812 X EZIEAERITH N2

SE#% schema 5 H 5%, bare import [ alias 4f5:+ import resolver SPI. schema evolution f] ValidatedSchema
RIEHE TZSEE, AN R EE ST 1 F .

Hp A /2 validatedSchema: ‘2% Java runtime H1%5 schema [ff /i STRICT / COERCE / LENIENT J&-iF 5 M (1 6l
&, NEARE .bloge TSR ATHTIEE . 24 a1 DSL 4 5 en (L5 F F A B i 2 50 I IS 2 expected
schema; J&fTI SR T IGAESFH I s p BEHR I .

813 FREIBLSHST: WA NCRIEEIAT H R

ANBEERS, WL T RENE I BT B RS . IR IR S SRR R A A X
VR A

1B\ DSL
U E graph input schema
A AR graph/output schema
T nodes/transforms 54 #fi
AT A IX R /11 SRR
TSR imported graph + alias
AR compiler/linter diagnostics

MVEAE N TSRS, MR 1L BT RE 4 B ORI (] I s v o

814 FEEIR: IR AT H AR A
e RAEHG < bloge SUPF . ARV HLH R

PRAT S RTPTRAT SAR . JFI0 53 v A B I MBI

7] graph input, bR EE FUSLIR IR AR .
HAg B EfInT g, 1d5% warning {94546

LR FEUE R 5 OB transform fTRTTINAR, ANEHIELEEIR.
SUMBC— e = ke, K alias &8z

RESEAERHE R RS T MR SIS A2 W SRR S AT B — ARSI 20lk 5590
S RERISN, WIRITESG ANTCEAERE L T 5t

vk w b=
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8.15 SLIRIGILR _— T B AP

815 SLIGIGIAT~

o W SMEL : FRIRACH IR R is AR B I alias K11, HZI2Hr 0/0,

o RN EWKE : 5INTEE alias 4R BEME— 5 E M parser.

o« JEMAL S JEWA DSL SRR ENL, ANIEIRIA R ERl 455 %

« )G FIBDSL; BB — 5SS T2 T 5 0 error/0 warning HLAZ (Y W] e R4S 11

8.16 |1

o B AR T A WG TR opaque i A\ 2 il RE(R 1Y 4 F o

o schema FMMER LA RIS 72 B T BURT AT 1M N SR TE 2R

© /17T, ANRERER G 2 54

+ import alias {152 graph 48 ¥ PR, AR E Y S REETT =

o LS SIH. A TEADY S IERTE R B EEIE, AR,
w9 BE— T ESE T/ERGH AT 4Ed DSL 82 Nl A 4m4E . lint STEHEIR; 5B
10 =5 T KL FL.

817 AFHHIZLAL

* DslFeedbackLoopProbeTest.java

TLRER AT AT T S M5t

» @1-personal-draft.bloge %l 05-team-asset.bloge — |1 />S4 iE
13t examples AT HZR G 7R o

IS WA,

* FileSystemGraphResolver.java AT import f#AT o

BT IEIESR I f e s o

* order—-process-v6.bloge

* DslCompiler.java

* ValidatedSchema. java
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https://github.com/leanowtech/head-first-bloge/blob/master/probes/ch08-dsl/src/test/java/com/leanowtech/bloge/book/DslFeedbackLoopProbeTest.java
https://github.com/leanowtech/head-first-bloge/blob/master/probes/ch08-dsl/src/test/resources/commits/01-personal-draft.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/probes/ch08-dsl/src/test/resources/commits/05-team-asset.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/08-writing-real-dsl/assets/head-first-bloge-examples/src/main/resources/bloge/ch08/order-process-v6.bloge
https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/compiler/DslCompiler.java
https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/resolver/FileSystemGraphResolver.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/ValidatedSchema.java

- B

AYEP S 9 m— T B4 LAER

B B 4P S

433, . Operator 151, DSL SiEAT ik
b AT — (o TR .

It BOEAER . URG TR BLOGE T.HEE[ DpeScript 45 (25 Java SAATHAZ I BRI HAI
E/EREN .bloge SUIFEENLEBUM S IAEN, AEAURY A AN ELRHTHIAR B

91 7> HFR
1. FRARE PHSESLB%1%: TypeScript bloge-lang Il 4 LSP/Studio 4%, Java bloge-dsl 5 bloge-lint fl¥ 5%

runtime/ClI.

2. TR LW E B  MIRE s MdTER . JiEde A lint AR, Z0d LSP, feZ lidmia ds iy
LILAPIRE

3. RIS AL 18IS DSL ACHSAE g PR FF - bloge SUAFHY—EtE.

4. {£ CIH1E1T bloge-lint CLI, JFFHEMF T Java MUNIEE S St a2 b A B S (HA T 2 A .

5. Bl operator-metadata.json U1{i M\ bloge-maven—plugin j# A\ BLOGE Studio [ operator [H#, 4%
JEALIEIAE DSL SCASHT | A7 2[RI 1R 6 o

90 HIEFM

55 8 E——40 A\ DSL LR AR sl A BA B~ RFF R 5E 5 . bloge o
o 552 BE——RIYEE— Graph — RV % 25U R 745
« %} VS Code 5§ IntelliJ IDEA 5354 T fiid.

9.3 YN
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94 M ARIRER

— N B WS

BRI

bloge-lang/README. md

bloge-1sp/README.md
bloge-1lsp/src/server.ts
bloge-1lsp/src/document-manager.ts
bloge-1lsp/src/features/hover.ts
bloge-1lsp/src/features/completion.ts
bloge-1lsp/src/features/formatting.ts
bloge-1lsp/src/lint/lint-rule.ts
bloge-vscode/src/extension.ts
bloge-vscode/syntaxes/bloge.tmLanguage. json
bloge-intellij/README.md
bloge-studio/README.md
bloge-studio/public/operator-metadata.json

bloge-maven-plugin/README.md

bloge-1lint/README.md
ticket-routing.bloge

missing-timeout.bloge

TypeScript 5 5%/ TAE s e dideds. A4
#%+ schema

LSP Iz 55 a4 e 715284

LSP 55 as A\ [I——HRE I

T BRI Rk 2 (lex — parse — compile — lint — index)
Ky WEERE. 55 schema FIHFEEIT [A] 1 B S0
BRSO E A A

1#jd DsCodeGenerator SEH AR SO AL

LintRule £2[]f/l LintRunner

VS Code 4" J& A\ []——LSP % 7 Jiiiedk

H T E sl TextMate 1#77:

Intelli) 4 {F——BUEAZH  (PSI+ H]i%k LSP &41)R)

AL DAG 45— React 19 + React Flow

N & operator H3% (ZFR. #iiiA. 1/0 schema)

M @BlogeOperator F5%E il operator-metadata. json [I Maven
7t

Java CLI linter

HEM. .blogerc.json it & EHAS
vy RN
A lint F/7ER Y oAb

94 N AXAREE

VRAT DATESE SCAR Gt 25 H 2 5 TEE IERAIY bloge SUMF. (HIA LHAEIE:

© TRUID S R 25 graph 515 H S A RO
o AR AT BRAHY timeout 23 T AT g 200 o

o RS i PR FETHURE

o IR,

* Operator schema AJCfi¢ (Java fCA5A1 DSL Z Al A—50) fEizfTHf ClassCastException ZH#l & AN AT

WH] o

BLOGE T HAERIBITFINE St S BHEI LR AN SRR : S AR LD R gt 2 B, PRAFATR U

SHMTEML, CLIlinter YN ARAE CLHHETT.

XL AL E S0 LSP 4 Studio 7 TypeScript,

runtime @75 CLI lint 7= Java; conformance fixture f1- 5 H & [6) 155 240 7R W S5 B8 12 19— 20k o

9.5 LA
T LB ARG P ¢ A BRI B

¥
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https://github.com/xbdotl/bloge/blob/master/bloge-lang/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/server.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/document-manager.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/hover.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/completion.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/formatting.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/lint/lint-rule.ts
https://github.com/xbdotl/bloge/blob/master/bloge-vscode/src/extension.ts
https://github.com/xbdotl/bloge/blob/master/bloge-vscode/syntaxes/bloge.tmLanguage.json
https://github.com/xbdotl/bloge/blob/master/bloge-intellij/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-studio/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-studio/public/operator-metadata.json
https://github.com/xbdotl/bloge/blob/master/bloge-maven-plugin/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lint/README.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/09-tooling-workflow/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/09-tooling-workflow/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/missing-timeout.bloge

. L sy P N,
el e I 9.6 Al isTH Al
HERM - TYPESCRIPT 4T + Cl - JAVA
bloge-lang bloge-dsl|
parser - compiler - codegen Java parser - compiler
L) J 1
] 1
| 1
1 1
bloge-Isp + VS Code =~ BLOGE Studio bloge-lint ~=| Runtime + Maven
REZ diagnostics visual - code - split Java CI N5 compile - execute
Conformance + contracts
fixture - schema - metadata

T
|
|
|

IntelliJ
PSI/JFlex fallback - AJ3E LSP

FERE: MM EEEAE, AEHEEAM. bloge-lang $#24t bloge-1sp 5 Studio {if [f] ) TypeScript
parser/compiler; runtime 5 Maven 7E Java bloge-ds1, bloge-lint #2£{t Java CI il ; Intelli] Community {374
PSI/JFlex 8%, FHAESZRFIT &0 LSP. SEMMTREEERS . Rl —EUME Bl . ASREREUS .

96 P AEfTHIZR A
{E%2% T bloge-vscode 4 J£[1] VS Code HHTJT ticket-routing.bloge /Rfile Rk iz 7 FIF 5

1. iBkE graph. node. branch. depends_on SESCEFHE (1, STRITERE (///) ARAFSTRGEREAEH
1; 14 FetchCustomerOperator IXFE[Y operator 5| FH# = 257 .

2. PIHE S —— R ECE S 1> depends_on HAR (FEUNAE fetchCustomer B fetchCustmer), fR{F
ZHTE s L R RIZ

3. BifE —— K AR A ST timeout F, 1REFHF|: “Sets the maximum execution time for a node.” . <5 AF 3s
b, REHR): "Duration: 3s = 3000ms” . E51F analyzeSentiment |, /R<GFZ 1 operator 5| FH.
RETERE. &AM timeout.,

4. fpe ——AF input { FELN, Hi\ =, LSP 28 ctx. A1 ID LLJ concat. size. coalesce 254
B

5. WAL —— ik kA SORY Y, ATt Ds1CodeGenerator. generate(ast) T, T L
iUzt

DL ETL N IRESR H document-manager. ts H15E Y [H) B /K £ 9K 5 -

// Phase 1: Lexing - tokens

// Phase 2: Parsing - AST (GraphDef)

// Phase 3: Compile - CompiledGraph + diagnostics

// Phase 4: Lint - LintRunner.run(ast, compiled)
// Phase 5: Index - buildSymbolIndex(ast, uri, text)

IXG LYY BOm K AT B R4 3547 (Gl server.ts FHK documents.onDidChangeContent), ZZ{F [ Parse
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/09-tooling-workflow/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/ticket-routing.bloge
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/document-manager.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/server.ts

9.7 MAE— PROESERIRMIER —_— TR

AT A

State & ff hover. completion. definition. references f] rename AR e E Ho fEIXFH M B2 J5, Document
Manager JAZ3 )il import graph (O E S, DAMRFRE SCHRAER G

9.0 HRAE A PROESE RG] ER

THAERNAE, AT 480 o R E I B0 PP RS BB ES . AR PR ER T missing-timeout.
bloge FFAMRIH Y timeout. FIEAMMMEARZ S WA IEE, 2L — BRI ZELL LS DY S5 -

EDIT DIAGNOSE LINT TEST REVIEW
£ PR ER timeout LR ERIRH missing-timeout CLI E3FE — ruleld HATHREE Scenario R+ WIRER

KIER S ruleld 5% Case B EIEI&/MRtE

[ IAEMNBERTR AL, MRLEH, Cl SWFALER —BTEARRIE. J

071 —DEREEFH — MES

SEE I A WITSCHAT 4

St node {7 & AT 2 W ruleId=missing-timeout SiEAL{LE
CLI lint AT E I FEZF 453 L5 CIHIFIAY rule id F1 severity
Scenario izt LM Case HiBfT1TH Case verdict fjf] node/effect {iF 4

PR T 2IEA Yl 4 ZWENEA, RENR T

H b2 RERR G 15T, EARE G X MER. HIAEIEILZREF, 20ERN 2k &6, LA —2ITF
K AT AT THI AT 2 o

9072 SEILWr, FHRERMIEFT 4B

REHARTIE:

EDIT —Abp A

- FEJRAG(7E DIAGNOSE

- Y T MEFNERFT LINT

- BT AT 125 /)N Scenario

- P REE R ST 4 REVIEW

TSR Tint P52, SEEIFEE ;RS T e R R B A 2 g . 2R lint CLE(H Scenario LN, [V
A TiIEdE ; BE lint FLEBE AUV 51T . JAMDREE THE, A MBSl TERVEE .
XA A A FARTE S lint UERH A WA 4R S RN, Scenario (ERH fixture 25¢F FAYAT A, AR — IR AT
HBASREIE B A 7 IEH M
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— B TP 9.8 HFfESHT

908 JFAEITHT

981 1 —3tE=JEZ4#0N: bloge-lang
bloge-lang /i:—~4fi TypeScript [, FKiffi. ©

FHR AT, M -bloge A4 token.

* Parser — i 4 T FEMHT A ﬂ?1§{t§%4&m\ffﬁﬁ§§ AT AP import. graph Z¢51 A input/output
schema. signal_schema. oneOf ( BRASRAL 0 eESE.

Hwﬁﬁlﬁx SPMT e ARHSENT . PRI schema A5 HEAZEALIL
JUMERG A . 4L T CompileOptions. importResolver [, import x4 4 fEAT o

» DslCodeGenerator.generate(ast) ——AST ZJEILHI AL o5 LSP B AL THEEF] Studio 15 H &R
R — A B8 12

AT ACRG IR s -

import { Lexer, Parser, compile, DslCodeGenerator } from 'bloge-lang';

* Lexer

5

i
&k

* compile(ast, options?)

const tokens = new Lexer(source).tokenize();
const ast = new Parser(tokens).parse();
const result = compile(ast);

// result.diagnostics - 4§fi%. 24
// DslCodeGenerator.generate(ast) - t&=AL )G HIRAD

982 2—LSP: bloge-lsp

bloge-1sp % bloge-lang 7T — i stdio i# {5 1Y) Language Server Protocol {55451 . server.ts A\|]
M T LA RE
AbTRES SCIF

Diagnostics document-manager.ts Sk B lexer + parser + compiler + lint [ 5L error/
warning/info

Completion features/completion.ts B TORGN s ek, A ID. schema ZEAL. N B K
K. one0f(...) FUCHS A BERSRR

Hover features/hover.ts TR 29 70 NN EKEL. node/schema/
transform 75 HH . 4322 A

Go to Definition features/definition.ts TR 52| 10 Wk4E 2 55 B ) nameRange ; @it
resolveSymbolCrossFile 7 & {1

Find References features/references.ts 7 f5/schema/transform [ A 5|, AIF5(& 3 importer

Rename features/rename. ts HAr AU+ TSI S RERL% importer; #h5E
o

Formatting features/formatting.ts iE 11 DslCodeGenerator.generate(ast) SCIHEE RY
A

101 v0.9.9-RC1


https://github.com/xbdotl/bloge/blob/master/bloge-lang/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/server.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/document-manager.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/completion.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/hover.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/definition.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/references.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/rename.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/formatting.ts

9.8 HrMAHT -

TGS

SIS

Code Actions features/code-actions.ts missing-timeout. missing-doc-comment. unused-
node. no-duplicate-node-id [{{&E : DI
Source Fix All {fL it L EHE

Semantic Tokens features/semantic—tokens.ts ARYIE Y S s: graph 44 %K. operator ] . 7 E]
. BB, FEE. T ——F AST BAN
token F4H4t, TextMate 1 sk

Import fEHT X} file:// RS2 H 3 DocumentManager £2 N\ T — 3T C4E [ ImportResolver, FHXT
T ST I 12, HEERRERE NN Jbloge J54%. # A FH I IRSERNZHIE EERESA L
==

983 3 —Lint LN

BLOGE lint S ] =J2454 . ALIE—ZANETH—=, stiiEeemEis T, Ao LT3 LU
ORI e S B A T A

FEMSEELT
Core (15 %%) bloge-lint CLI+LSP (% . .bloge XXM If:  no-duplicate-node-—id. no-
P TS) )5y AST duplicate-schema—name. unused—

node. missing-timeout.
excessive—fan-out. missing-doc-
comment. no-cycle. no-
unresolved-dependency. no-—
unresolved-branch-target. max-
script-nodes. script-timeout-—
required. script-line-limit.
loop—-exit—-completeness. cron-

expression-valid. deadline-in-

past
iFandkal (3 4%) PiEar Y RSN AL ARG A 51 schema-validation-strictness—
& IR mismatch. dynamic-subgraph-

output-untyped. ambiguous-timer

P (Har24%, st XL x—ext JAR 7£ ¥R H SR DSL | session-backward—transition—
SPI1 # &) classpath | HsJ 4§ & 1L guard (CEH bloge-session-ext).
state-machine-structure (GEH

bloge-state-ext)

9.8.3.1 Core JiI|——LSP £ LSP [N E /~5a8 B (bloge-1sp/src/lint/rules/):
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https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/code-actions.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/semantic-tokens.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/lint/rules

_— T B TS 9.8 HFfESHT

B 1D P E AR
no-duplicate-node-id Error 75 ID B A T 229K
no-duplicate-schema—name Error Schema ZFru = T 2K
unused-node Info TR A T ES | H
missing-timeout Info %A timeout
excessive-fan-out Info T EAEN 5 &H
missing-doc—comment Info AT B 777 SORS TR

Java Jiiff] CLI lmtef(bloge lint) FEALHE R AT EL S X A2 O, [R] A i i = R P AN A A A S Y AL
N, LANY R it LintExtensionContributor SPI Gk AR

9.8.3.2 ZiEAR KA X 3 SR FHgwIERE & . A2 rule runner. RKTE .blogerc.json B FAfE——
CAT g A2 il A 7E Graph B AN 45986 2 . B AT] 46 LSP A1 CLI BLAIE @R —FE, /A2 Wiz
IEH% o

9.83.3 ¥ EHN] I bloge-session-ext mf bloge-state—ext fIZFHL H it [E S5 N T E1H9 lint Tifk. /R
0] LAIE e LintRuleProvider(Java SPI,CLI) ] BLOGE_LSP_EXTRA_RULES(LSP) 13/t [ & SCHRI o 7™ B 2% I
MM ZECKR A AE - blogerc. json fir

{
"rules": {
"missing-timeout": "warning",
"missing-doc-comment": "off"
}
}

9.8.3.4 SN bloge LSP A1 CLI AR E | P4 % [ 151X} decision_table 5 i1 lint BN AR
SECTT LR SR F R e A R T T

il 551
decision-table/missing-otherwise WARNING first. unique B any 7% A otherwise f-fi]
decision-table/collect-otherwise INFO collect £ {F/E otherwise A (G EiBhI——TnlfE
FAEAERNZ)

Me77 1 ——# L %5 otherwise JH[%: decision-table/missing-otherwise:

// [WARN] decision-table/missing-otherwise

decision_table credit_tier(score = ctx.score) hit=first —> String {
rule (score: score >= 750) —> "platinum"
rule (score: 680 <= score < 750) —> "gold"
// A otherwise —— score < 680 &%k 4 t4?
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https://github.com/xbdotl/bloge/blob/master/bloge-lint/README.md

9.8 P AT _— RS

// [0K] {255

decision_table credit_tier(score = ctx.score) hit=first —> String {
rule (score: score >= 750) —> "platinum"
rule (score: 680 <= score < 750) —> "gold"

otherwise —> "rejected"

il 77 2 ——#7 decision-table/collect-otherwise & T N, WUHHIA:

// [INFO] decision-table/collect-otherwise
// "baseline" TEEFIBATINARSHEEN, BIEH MMM AT
decision_table discounts(score = ctx.score) hit=collect —> String {

rule (score: score >= 700) —> "loyalty"

otherwise -> "baseline" // JLAR{HBII——X AR N2 15?2

// [0K] #iAE Nz, Wik .blogerc.json 713K :
// { "rules": { "decision-table/collect-otherwise": "off" } }

/1 HIFEAERZ . MER otherwise 1A,
SEEE S S TH R B 2, 5 W B F —HsR k.
984 4 —IiEey B

VS Code (bloge-vscode):

* syntaxes/bloge.tmLanguage. json ZL[1) TextMate 1550 JCAHE 7 SORITERE. PR /R 2001
BRI m A

* language-configuration.json Abi5 & M EHALIE S ULHC. H B G0 TEREDIE (/74 /% x/) FIHE
T

« ¥ A (extension.ts) 4 bloge-lsp VEN FillFEiET stdio J55), H45HH24°4 bloge 155 ID [ LSP
% Pt o

IntelliJ IDEA (bloge-intellij):

« Community fjg 21 PST #5520 5 1 JFlex T30 4812 PsiBuilder fi#7#++ ExternalAnnotator
Ze4T25 bloge-ds1 Parser f1 bloge-lint LintRunner. ZERIHRIE. TS 16 LS. JORINTUERE .

» Ultimate / il it — 1] 3% LSP & [1/2: BlogelLspServerSupportProvider J5 sl 41 bloge-1sp Node
R%5 o5, M) PSI#24L# (diagnostics. completion. formatting) iEilDLE M EG AR, TR PATH FF

Node.js 1§1% & BLOGE_NODE_PATH,

985 5 —BLOGE Studio

BLOGE Studio @& — /T Y451 n 4L DAG ZmiE#s . {8 React 19 + React Flow 12 #J7, & LAAM: file:
I 77 2 fF ] bloge-lang, & HMHRIIAANTES dmikas AR AE i as
SRR E TR ) e D RE -
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https://github.com/xbdotl/bloge/blob/master/bloge-vscode/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-vscode/syntaxes/bloge.tmLanguage.json
https://github.com/xbdotl/bloge/blob/master/bloge-vscode/language-configuration.json
https://github.com/xbdotl/bloge/blob/master/bloge-vscode/src/extension.ts
https://github.com/xbdotl/bloge/blob/master/bloge-intellij/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-studio/README.md

_— T B TS 9.9 WikizYE{Ei 5 ——/bloge-console

o PP Visual ({YH[Af)+ Code ({{ Monaco #g4ees) Split (AT + FmiEgs T HE) o Zustand store
N2 AR

 Operator [fi7: M public/operator-metadata.json fll%. Operator /222 (Falid / GE ) / 4ihl) br
I8, SRR R EAT BRI AT R

* ZWfifi: DiagnosticsPanel. tsx oRR H gmiEas Al lint KN error. warning ] info. jiti—2%12
Wi {5 2T LACEIEIAT e Host b 919 o

o WUEH/EM: BT DSLAARIREY T e (&2 50 25).

o T R — s TR EE — T2 .bloge Ut

986 6 —Operator JLEFRR /KL
YR Java operator A AS 5 A AL T H 2 A7 42 /2 bloge-maven-plugin:

-

@BlogeOperator class bloge-maven-plugin

T A mvn bloge:export-metadata )emaAware (optional) outputSchema,|... }

ZAGFAE process—classes [y B4 5 @BlogeOperator {F AR, It Operator<I, 0> [\iZ I 4L, XI4E
AU SchemaIntrospector.introspect() (574F Record fi1 POJO), Ff5 A— JSON {4}, Studio /il
S LA AT operator IR, Ff A FBEA 2 HE 4L 1/O schema {5 2o

99 Nkisgisth 5 ——/bloge-console

Studio & A H K mHEE « AT IS TT B E 5 — ML IUAERLE execution 7EHI. K —> timer {2 B {i fil
K~ WS operator fEMIAE . 7 XA LS /bloge-console — Mt bloge-spring-web — g %& A [ /N
Hisz 184k UL, FEERCE 1 base path |

spring:

bloge:
console:

enabled: true

base-path: /bloge-console # BRIA
require-role: BLOGE_OPS # Spring Security fff[ )2k
ERERT A

BT SRR B BRNG RUEERE IR run T H .

« Timers UHTE, arm [ AL timer )2 R Yl & [E]; 23 T30 fire now(sZ require-role [R7]).

* Leases — i £ MR & TTL.

+ Schema ——Flyway [1Y currentVersion. pending/applied migrations, [’ A UP_TO_DATE. PENDING &y FAILED
 Operator registry —— i 71114 operator. flpfEfil, L} @BlogeOperator JUEE, fH TP & F.

« Executions
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https://github.com/xbdotl/bloge/blob/master/bloge-studio/public/operator-metadata.json
https://github.com/xbdotl/bloge/blob/master/bloge-studio/src/components/panels/DiagnosticsPanel.tsx
https://github.com/xbdotl/bloge/blob/master/bloge-maven-plugin/README.md

9.10 &7 ULFE _— T B AP

BEHIG T ERMIHE. AL RIE K (B2 Studio BYEH), I RLE /RIS checkpoint(AP#H ET ).
fire timer” f{I"release lease” j& B[ iz4E k2 T B, M sIMERRLAE & RS NH T H.

/NG s AT 2 ] /bloge-console, A1 4] Studio? $27R: Studio T &, ¥ G izt

900 i ILFE

o000 [X] i dmiEas 1 Cka 2 Y 2 IR R AR

LSP [ lint H0 (TypeScript, f£ bloge-lsp H1) i1 CLI [ lint B0 (Java, 7F bloge-lint H1) J& WHESHN
FSZHL, BRI EEA T S(HIFAE 4 A . LSP 47 unused-node f{] excessive—fan—-out; CLI Zji4MA 25 T no-
unresolved-dependency. no-unresolved-branch-target. no-cycle DA T IHIAKEN] o anSRAR 2 AR idm s
ar PRI SRR, CLSSATTREAE LSP S Ha & YR _H 2R

# WEIERIEARHIZAT Java linter:

java —-jar bloge-lint.jar check src/main/resources/bloge/

# BETE A -
# .blogerc.json ¥iilZmRAsA1 CLT L FH I ™ BE 01 7 25 o

RS ff bloge-lint check {2 pre-commit hook B CILBRIZAT, LARMORAE S I Hi W] 52 BE A MU B o

SRR =
9-11 %lﬂ‘ﬁ%%
£ missing-timeout.bloge /i, fii ] L HARIZE 12
1. /£ VS Code FFTIF (F73 44 bloge-vscode 3 &) o RV iZAF loadReport |7 % —45K |5 missing-
timeout lint FEN Y info 12 W o
2. £fF 1£ loadReport |, FHINEIFIHES A% H timeout.
3. ¥NHI timeout:
node loadReport : LoadReportOperator {
input {
reportId = ctx.reportId

b

timeout = 5s

4. ¥ AR (VS Code H19% Shift+Alt+F) . Ds1CodeGenerator £ HyTAL 46 i3
5. 1F loadReport 77NN 77/ RS, Hail missing-doc—comment 2 Wil 2k o
6. XTiZ X FizfT CLI linter :
java —-jar bloge-lint.jar check src/main/resources/bloge/antipatterns/missing-timeout.bloge

AT timeout FISCRYTERE S, By HH AR A R
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/09-tooling-workflow/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/missing-timeout.bloge

_— T B TS 9.12 Ak

7. 7 BLOGE Studio "] J-[5]— 4 (fF bloge-studio/ H1iZ4T npm run dev, 4KJ5{# F T HE:F1”
Open”) . Y% Split AL1&], ML AR A DSL ACHS A2 o A0 B2 Wi A —— M iZ 2 25 1Y o

9.12 UM AE

1. LSP YA THEESL R 4E28 T WM #5ik? (bloge-lang H[1Y) DslCodeGenerator. Z: |, formatting.ts
—— P HAY & DslCodeGenerator.generate(state.ast) )

2. LSP 2nf e i%) depends_on HARHFSH5iR? (bloge-lang H1] compile(ast) Inf Tk HifiFHT. TCik
AT A 27 2 — error 205912 W52, DocumentManager Y5 H.4:4 k) LSP DiagnosticSeverity.
Error,)

3. ft IntelliJ 4#{F:rfr, 24 IDE Jj& Community fift 3% A %4% Node.js I /B2 (i LAZE PST A T——
P DIRE RN B JFlex RT3 At i« PsiBuilder fiftfr @i Hl] ExternalAnnotator $24it . LSP EfNE AN
KK com.intellij.modules.lsp AN{ifEo)

4. BLOGE Studio 2 Un{a] FN3E 7L M 7R WFLL operator F? (‘B AE 5 sl D%, public/operator-metadata.
json. iZ MR LLH bloge-maven—-plugin [ export-metadata goal £ )%, 7] AT-E45 o)

5. BEATAE CLI FRZEFH RS lint U dnff#edE? (AT LA——6E—> .blogerc.json S, 4 rules map.
JGHEN] ID 35k "o ff" e Bl : { “rules": { “missing-doc-comment": "off" } }. =l LintConfig.

java.)

9.13 SLIG

1. ZRiEge N s 40 bloge-vscode § /i (B fF bloge-intellij/ HizfT ./gradlew runIde /23l Intelli) I

Py 4) o 4TJT ticket-routing.bloge. 45l
« BRSSO T A R R SO TE R
o ELE1F analyzeSentiment <> g N operator. ffiif. K] timeout.
+ {F depends_on %15 Ctrl+ 55 fetchCustomer AJ LABHER]Y =B,
* HEfT4 classifyPriority & BUHTI U AIFTA depends_on 5.

2. WIERYIR— graph: 1F ticket-routing.bloge 1, ¥4 classifyPriority [f{ depends_on = [analyze
Sentiment] X} depends_on = [nonExistentNodel., WML HILHIZWIE . 85 XHZ X FI151T bloge—
lint check, X} H CLI i HA1ZR4R A5 I TR Zk o

3. Operator JTUEIRAFIR . WRMRA — 1117 @BlogeOperator 2] Maven i [, iZfT mvn bloge:export—
metadata, 42/ operator-metadata.json & %] bloge-studio/public/ *H, J& 3l Studio JEHATA/K
[ operator HHFAEE A, H 1/O schema 1F 4.

4. Studio 4} FEPLE . 1 BLOGE Studio H1F]J|- ticket-routing.bloge. 1JJ#23] Split M1/ (EfCAgmiE P
WI— TR, WS eI EEA B MRE. SRR (Caltz) WE.
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https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/features/formatting.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lint/src/main/java/com/leanowtech/bloge/lint/LintConfig.java
https://github.com/xbdotl/bloge/blob/master/bloge-lint/src/main/java/com/leanowtech/bloge/lint/LintConfig.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/09-tooling-workflow/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/09-tooling-workflow/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/ticket-routing.bloge

9.14 Mgz M T EHEEZIIGUR] 12K _— T B AP

TL‘ . 5 /_\ » N
0.4 MrfE: T HEERIGUETEE
ZilE s diagnostics fl1 bloge-lint ] DAZR%E 45 S, ZIA AT HEHERY IV 55 Scenario. 1 H customer
module 3 A 0.9.8-RC1 IGIE RS /2, W LE[E]—1k Maven i f /1 4 1% bootstrap, Fil Preview goal $2HY .
blogeverify.yaml:
mvn test-compile \

com. leanowtech.bloge:bloge-maven-plugin:0.9.8-RC1l:verify

A iR artifact {575 source binding, J: ! receipt £f {7 £E 0] 4% H 5 2 Hbo A 532K starter £ RC1 H14£>
com. leanowtech.bloge.starter.x 2123 5 fail closed, 4Hii&iz{TH JUnit Scenario M ; A2 TEST_
CLASSPATH_UNAVAILABLE 5 Mk 55 K. 56 32 BE—— LA Maven 5 & AT RK RIS 248 CUAIIR
il mr B A claim 7.

915 SLETHTURR

o THASWZE: missing-timeout £ edit. diagnose. lint. Scenario fl] review J& i [4]Ff .

o RS MER timeout LF[ ARG KA J5 B M/ MG B R

o UEBASR: R T HREE L O BIBREE , AUER] B IR IR AL o

« G —A PRy HEINEUEE —WiskiG; sffielhr. Wl $aicst; = fim R —H 0 R i .

9.16 G fith S K

9.16.1 BP-04 —iiE B /S ek B0 18 Sk ]

T H helper A] & HIASET RAZBEN cores ANHARRTEARNH A HLZRE L BMAHAINAL. eBhR
GlE AR gEE TS TT .

PSS s B BT SR . T null 5T AR, FYGE R SEG RS
JEER B 5

9.17 |B]JAi

* bloge-lang /& LSP 5 Studio {ii Y TypeScript 445 #Z[>, /42 Java runtime parser.

* bloge-dsl /% Java runtime/Maven AT ii% 44 conformance fixture 5 5 H &[G 44 il W B SCEL A R0 B

* bloge-lsp 4 bloge-lang fI 257 LSP R 5545, @i stdio $21t diagnostics. completion. hover. go-to-
definition. find references. rename f{| formatting.

* bloge-vscode 2 {it TextMate ifA e HITE S ICE, A4 B REDIREZFE4S bloge-1sp.

* bloge-intellij ff Community Jjif LA4li PSI #5=iaf7, 18 Ultimate/ il il EERHIAT ) LSP S1E .

* BLOGE Studio /2 £t T Vi i HY /] WA S B 2, HAT =M AL E] (visual / code / split) « 12 Wy i AR A1
operator-metadata. json JXzf[ operator TH T

* bloge-maven-plugin jH il M @BlogeOperator J:fi#4 i operator-metadata.json, fF Java operator {CALA]
AT TR Z IR 2

* bloge-lint (Java CLI) f£ CI Hrizf7 28y lint AL s MU H 20 I FT a1t . blogerc. json fLE

* LSP A CLI [ lint ANIEE A HEES(HIFA T 2R ——IRZAE CLHhizfT CLI linter /F 24K+
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— B TR 918 T

9.18 F—3F

1255 10 E——HFERE AT, IRSIRSE XA RAEEA, A2 M graph 17 4780 R Y AL 55 T o

919 AR

* bloge-lang/README.md —TypeScript %5 1%y LAY

* bloge-1sp/README.md —LSP JIlf 55 5 RS FI 24 4]

* bloge-lsp/src/document-manager.ts — i [ BEoMHT i /K 2 5L

* bloge-lsp/src/lint/lint-rule.ts —LintRule £ |F1N &£

* bloge-vscode/README.md —VS Code 4] Ji£ 1Y

» bloge-vscode/src/extension.ts —LSP % 7 iifisk

* bloge-vscode/syntaxes/bloge.tmLanguage. json —TextMate 7/

* bloge-intellij/README.md —Intelli] {4 ARG FIAL LT 242y

* bloge-studio/README.md — 1] #i4t, DAG %l o kY

* bloge-studio/src/components/panels/DiagnosticsPanel.tsx —Studio 2 W a A )5 A
* bloge-studio/public/operator-metadata.json — A& operator |55

* bloge-maven-plugin/README.md —JH* operator JGE 447 il 1) Maven {di{f

* bloge-1lint/README.md —Java CLI linter 14

* bloge-lint/src/main/java/.../LintConfig.java —.blogerc.json il & AT
* bloge-lint/src/main/java/.../BlogeLintCli.java —CLI A []

e ticket-routing.bloge — 1 ZL/R {7

* missing-timeout.bloge — 7 15+t fixture
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https://github.com/xbdotl/bloge/blob/master/bloge-lang/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/document-manager.ts
https://github.com/xbdotl/bloge/blob/master/bloge-lsp/src/lint/lint-rule.ts
https://github.com/xbdotl/bloge/blob/master/bloge-vscode/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-vscode/src/extension.ts
https://github.com/xbdotl/bloge/blob/master/bloge-vscode/syntaxes/bloge.tmLanguage.json
https://github.com/xbdotl/bloge/blob/master/bloge-intellij/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-studio/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-studio/src/components/panels/DiagnosticsPanel.tsx
https://github.com/xbdotl/bloge/blob/master/bloge-studio/public/operator-metadata.json
https://github.com/xbdotl/bloge/blob/master/bloge-maven-plugin/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lint/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-lint/src/main/java/com/leanowtech/bloge/lint/LintConfig.java
https://github.com/xbdotl/bloge/blob/master/bloge-lint/src/main/java/com/leanowtech/bloge/lint/BlogeLintCli.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/09-tooling-workflow/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/09-tooling-workflow/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/missing-timeout.bloge

WAEPE (5 59 %)

5 BIRB— T4 (5 59 %) — B

H_PrEnli——rl 45 RS (5 5-9 7)

VRIMERT LA 5 052 A BITERS TARRE. R T ARy DSL SCHRIEEL .

o1 RFEE] T4

S H——MIRIRIN 3 51N T branch on FEATHREHIEIES o R TR 151 I AR AR G R A B A2 FRIE N
SKIPPED. otherwise g{t2wAn0]/>, LI branch on (&) Fwhen ({EIES) BYX 5.

o6 m——Ei T JEIR T retry. timeout. fallback f{1 compensate %[ 2 graph Z¢ 5], il try/catch NEA
o VRS TR SRIER T 5 by e 241G (retry — timeout — fallback) ,  FF TN SEME 22 B A 5|
.

57 W11t AP Operator {7E %41 1 operator A%, R T fi# 1 {14l operator AN (FR—FH
Tt TCRRECIRAS . A= schema)  Anfal 5t FH AR TGN, DAAARTIR) 3R [0 =5 4 SRR T HF B Rl S

55 8 H——4 A DSL FA AR i AT PA 557 W4 A N A58 5 2 AT 4547 Y -bloge SCPFH. FRZ5>] | graph 2%
schema. SCRYVERE. iy 44 schema. let 4P E M — A SCHA JR, LA AR Bl 52 1 AT A 57

559 B THBE TR AL THE M. Rk Rk S LI lint, K. graph LA
PROIEHE, [ “IRAES THN B REH

02 PRINAE N 1Z REME]

« Jfl branch on EHUFTEE HEIA[EIE1% . FH] otherwise it 2c 4 BRIAMH

o FTEFEATT RN retry. timeout A1 fallback, JFHEARREHALY KU AT E.

o BT EAT T/ SR Z9FT AT 0 AL operator

o I — IS schema SCRYTERE. 057, FIMEIRIE A transform [Y5E%E . bloge S
o HHAA AR . bloge SUHF IR S5 A IE BT o

o B — lint — W — FTRAGAER, FOATERRE B NE b .

0.3 JXE By LR R
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— I B A4S (5 59 7) 0.4 HrskoiyaEl

a2 iE
VA SV Ve S N I 125 %12 enum Bf boolean Y. E ] il branch on FiAX AT IR case 584>
TR R NS
Z5TET RUERIN retry B A< g SUGHR SRR ANES R G 19 f i retry s 4038
T AN IZE I
R otherwise EE )0 CH A case #8078 2% A2 404 otherwise——R[Iii 2 B H 21 G515
R——LA % graph FERAE.
Operator FIEF{ i graph 2544 40 graph context N HB(F EAEIBLS T Operator FEI AL Hi AR context; BRI IZ
operator %45 ST graph TR,
N5 schema (A% BRI II0 777 SRR 2 5 schema B lAH
&, HFEN T A KR .
TR EIS I S ROE R MEIE D AR Ul SRR, parser AT M 1
T I A

0.4 FIIEIZIMENL

it oy
branch on PR f ARSI T SR 2 BAR T S —.
otherwise SUPAT A, case TURZA 9 BRIASN 32 B AT

SKIPPED HMER P4 32 Bs o L H15 TR HORES o

retry BIESNS SO R 2 TR T N 1

timeout BIESWS :  SIA TR I I B

fallback PITESENG : VB RN A BRI GE R

compensate BIESNS 2 Ch AT R R R T R
Schema graph 5 node P46 /A HY 2L fir 44 3 IR 7
%5 IR IR —RE SRR AT G lint, K. AR SRR

05 ik SR PEE D)
[E =48 3 A graph (945 node #BMI T retry, PR B SUA ik DSL #/&. 1544 node F7i0 (8 retry” 5 I
6 retry”, TS AR ORI = IR . WP R A KA AN ATEE VO SR GEIEEM . FEESR lint 45 5.
AR AT, LU BE T B 2 A5y graph €],
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ARG (5559 %)

06 [N

BEPrBEEAVALG . FEEM HUCBIEAL B EINBRE IR AT WA 10 B—HTFEE AT

Ui
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=l B——4 5 ST E]

T GRS RS RBHRE

BAr: iETARBEEG SN ()-SR B S Ak 57



F10Em—HTEEH — Y B4 S ]

B B—A G 5 E

THE B RS BKE
HbR: tETARESSEG SN ) e R 4k ST

i BEEAREE . VR RBE TS — UK LR BON 44 118, ] subgraph(*name™) i HAR NAL
A, T%%U(”Eﬂ%ijéﬁﬁj%, FERBIATI 32 5 Bh 2457 o

0.1 ) HR

1. fifEReAt 2 /2 BLOGE Hif 18 (subgraph), DA & MAFAE.

2. f#i FH Dleompiler registerSubGraph() V3 W} i #4 @ B Graph, Jf7F DSL HHi# ik node x : subgrap
h(*name") {} iELGIHE

3.0 R ** e (isolated) EFHIEL (7 EIHBRIARLE) FIACZ (parent) ** VEHSE, FFAIEEFEi= T~ &
WHEBRER FIfT 4 .

4. BRI I H—— PR AR T R SR G B AT U 45 SR map H.

5. PRBIATI 7% (] dynamicSubGraph operator SKHATIBATIS ALl DSL, A2 4 3 Y 7 ] o

02 [ ESF

© 5 8 E——i/> A\ DSL Fif A sl AT PA B

103 YR~

loan-approval-subgraph.bloge WAIETTFE (AT + SAE) ICA—D 0 SZ A RSk
international-shipment.bloge FATIHTE RS A -, W E A
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/loan-approval-subgraph.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/international-shipment.bloge

— Y 2 I ] 104 Ff| 2 GXRE 2

AR
smart-ticket-handling.bloge T F ESRSILSE R 3, BEATHRAL
order—-full-pipeline.bloge SAFVEAT BTG TIETT
dynamic-agent.bloge 1517 DSL 4= ji§ + dynamicSubGraph $4T
LoanApprovalSubGraphDs1Example.java Java 245 : 18 Graph.builder() & +[&, {diJi] Ds1Compiler.

registerSubGraph() &/}

SubGraphOperator. java SIEEHMSEEL: ST EIFRE L

104 R AR E

55 8 2 Ik, JREZAEM DSL 45 5244 graph. [H BT AGerh A Rk 2k 2 A BUAEAS Il 45 4508k
. SAEFTHERK L (EETEH — BORIE — AR — KA MBI e, frsnm
FUSF &,

- SAPIRETRKG (PRI — KYC — H8& 0 — AHE) Be s TR

o LRI B R R Y K AR [ BB AT B

WA TS, R AR B P B R AL D, B MERE . (KT operator Bigk. 44

WAL, REEEH N G RIA—T BRI A I — 5

BLOGE il i & T E MR e AN AU : RIS Pk kg A Graph, 76— A& FIEME . RIS 1T

QL node x ¢ subgraph("name”) {} |FIE. AlEEAE FENESHERITRIZT. WAL input {}

URETE AN TR E TS0, F4 T T B 23 st B A B A0 S 4

RS — KT SN

105 AR

R Graph receiveApplication
J
i
1
creditAssessment complianceCheck : subgraph( : subgraph(
. J
i
1
"credit- "compliance- nent") check")

AT E T HERRG K — R RO A - AQIELETE input {3} L2580, TEISFTHNE DAG, AEWE LAY
5D DSR2 1Y R Y map.
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/smart-ticket-handling.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/order-full-pipeline.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/dynamic-agent.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/finance/LoanApprovalSubGraphDslExample.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/operators/SubGraphOperator.java

10.6  E—A 015 /R — B A 5

FZOE] -
LG dnput {3 A IXLEGSE ST A F I GraphContexto —F LT ctx.x FiAEHEEA .
2. EyHaE & B . SubGraphOperator ji@ Jfj subGraph.terminalNodes (), 45027 f g%y o
W EEF)—> Map<String, Object> H1, A& subgraphNode.output.terminalNodeId 5| H &1
3. VEHIBEBIN N isolated, 1 EIAZTHRIACT KAV, AR GraphContext——FRAE/R A

% H scope = parent,

p
Parent Graph: loanApproval fetchApplication subgraph: creditAssessment
.
B (
creditQuery incomeVerify debtRatio
.
riskScore subgraph: complianceCheck amlScreen

106 F—DAsfTRH
"N 4& loan-approval-subgraph.bloge, F&fj 2l 1~ [&Hek b5y

X TUATEAAR AL A — S ERrh, [RDYMSFF4T child &[F]. parent fan-in A1 B 528 1k % iy 70T R] ) AL ;
AL T 2Rl A JE ] LAY output 715

graph loanApprovalPipeline {

node receiveApplication : ReceiveApplicationOperator {

input {
applicationId = ctx.applicationId
applicantName = ctx.applicantName

requestedAmount = ctx.requestedAmount

termMonths = ctx.termMonths
employerId = ctx.employerId
}
timeout = 3s

/17 BATAE APl T
/// creditQuery - incomeVerification - debtRatioCalc - riskScoring

node creditAssessment : subgraph("credit-assessment") {
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/operators/SubGraphOperator.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/loan-approval-subgraph.bloge

- B

depends_on = [receiveApplication]

input {
applicationId = receiveApplication.output.applicationId
applicantName = receiveApplication.output.applicantName

requestedAmount = receiveApplication.output.requestedAmount
employerId = receiveApplication.output.employerld
}

timeout = 30s

/11 BTERRETA:
/// amlScreening - kycVerification - sanctionListCheck - complianceDetermination
node complianceCheck : subgraph('compliance-check") {
depends_on = [receiveApplication]
input {
applicationId = receiveApplication.output.applicationId
applicantName = receiveApplication.output.applicantName
}

timeout = 30s

node underwritingDecision : UnderwritingDecisionOperator {
depends_on = [creditAssessment, complianceCheck]
input {

applicationId = receiveApplication.output.applicationId

credit creditAssessment.output.riskScoring

compliance complianceCheck.output.complianceDetermination

branch on underwritingDecision.output.decision {
"approved" —> generateApprovallLetter

otherwise —> generateRejectionNotice

node generateApprovallLetter : GenerateApprovallLetterOperator {

depends_on = [underwritingDecision]

input {
applicationId = underwritingDecision.output.applicationId
applicantName = ctx.applicantName

requestedAmount = ctx.requestedAmount
approvedRate = underwritingDecision.output.approvedRate

termMonths = ctx.termMonths

245 5] 10.6 %‘%%ﬂ@ﬁﬁﬂﬂ
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node generateRejectionNotice : GenerateRejectionNoticeOperator {
depends_on = [underwritingDecision]
input {
applicationId = underwritingDecision.output.applicationId

applicantName = ctx.applicantName

reason underwritingDecision.output. reason

ek
1. receiveApplication IG5 iF{f& N\ F G¥K H i/ o
2. WANFEIATIBlT creditAssessment f|| complianceCheck ——% H 34 7 —ANPUT SRk 2.
FHCHE receiveApplication, KI5 EE2 I LR EEA .
3. underwritingDecision M\ PP+ E A B 1Ll creditAssessment.output.riskScoring —{ 14
HA 2 Y 1 i % H—— LA &2 complianceCheck.output.complianceDetermination,

4. 7 SORREE R B A HE SR

KNN3~ subgraph(“name") 7 AL DAG AR — T e 5IEATLE N
BEN B JE A RBRI ) map 19719 R

m7*4¥gaﬂﬁﬁgfﬁé¢%
G AR creditAssessment EELSE A WRAEZSE . e it &/ KEETE9 . AN IZE8E
WAWETES: © T E—DRRE G HIr s

credit-assessment ¥ & q 0
REWA EREY - WAER terminal output “"dsr“‘gx:ﬁz‘”‘s“’"
appld - applicantName - AR - RRITS {score, grade, reasons} creditAssessment.output

KEEANRFEARSE , TRFENEBSN node HIHA.

1071 AMA A EBGX S50 HE

A LIt AN BEAR A

TN N SR T A2 node 445 P
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At 5 108 JRIPRA

] LA A AN MEAL A
FEIASAH {score, grade, reasons} M #B node A7 J5)
A2 underwritingDecision creditAssessment.output T BB creditQuery.output
companion smoke Scenario M ZL[ 2 /N TT45H: creditAssessment 5 complianceCheck #E4#fT, underwriting

PR, OB TG4 SKIPPED, AR A SEATIE A B ph TG node 72k
1072 BRI A B TAES

1 riskScoring M 444 calculateRisk, Hifft ¥ Hifl AHKVER: & . H % terminal output {/ifi /& {score,
grade, reasons}, ACPEEANHARA. AERACIE B#ES| TN node, —IRALAG EAG ML S48 % graph i
¥, WS RAR CEka.

AT NN B A . CHASEIH AT definiton, AHASK% AR . EEREHELT
W B, A 55l ST AR 21 definition 2 [AJIEFEIT, AR INBIASTERE o

08 FHKRAE

1051 subgraph(“name") &%

node <id> : subgraph('<registered-name>") {
depends_on = [...]
input { ... }
timeout = ...

scope = isolated | parent // Ak, ERIAN isolated

fEHTER R 5 subgraph ( A EFEA, 344 operator 5| FHEEE — N HEHTZ: (subgraph:<name>). StandardNode
Compiler [ )5 7F B IEMAY 718 map & FiZ 4R, 24—~ SubGraphOperator,

1082 JEFFIE (Java )
TG DSL 2B, IRT B EEA T B M E -

// Wit Java API HJEETIA
Graph creditGraph = buildCreditAssessmentSubGraph(); // Graph.builder("credit-assessment")...
Graph complianceGraph = buildComplianceCheckSubGraph(); // Graph.builder("compliance-check")...

// At compile() ZHiTEfMt
var compiler = new DslCompiler(registry);
compiler.registerSubGraph("credit-assessment", creditGraph);

compiler.registerSubGraph("compliance-check", complianceGraph);
Graph mainGraph = compiler.compile(ast);
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https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/compiler/StandardNodeCompiler.java
https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/compiler/StandardNodeCompiler.java

10.8 IR E — = B A S

(41 1 LoanApprovalSubGraphDslExample.java, &f 274-284 11.)

A>T EER S AR EERY Graph.builder() API #4#——operator. i, A il BE——5T1)2 graph
A, M—IXAREMN ctxox SERBILAEER , A AT BT H o

083 KRG H TAEER
SubGraphOperator.execute() iof7+&, $h)5:
Map<String, Object> output = new LinkedHashMap<>();
for (String terminalld : subGraph.terminalNodes()) {
Object terminalOutput = result.results().getRaw(terminalld);
if (terminalOutput !'= null) {
output.put(terminalld, terminalOutput);

b

return output;

A RS AT /s creditAssessment.output. riskScoring Sfji£li% map 1) riskScoring
.

HE,

1084 {EfJ: isolated vs parent

HRAHT
isolated subgraph("name") T AN FA B input {3 FE . ASHIRACZY Graph
Context,
parent loop. foreach FE kALY GraphContext, FEA[ il isf T AN __

parentOutput_s §# 5| AT fifi Hi o

PRAT LA S8 BRI (E -

node nested : subgraph("childGraph") {
scope = parent

input { key = parentNode.output.value }

{§iFH] scope = parent [}, SubGraphOperator £x4El4422 1Y) GraphContext &%+ & N, HEME
BN o N EBTF AR T, (HH 598 28— T IR RSO T A0y | F S o
(Z W, DSL #1375 F11 StandardNodeCompiler.java [ fitd/E FHIR N A4 08 170 )

wss B ShASFHE
Ko7 AR R B AT 3 5 . BLOGE #2441 dynamicSubGraph operator. _Eij# 15 542 il DSL 34K dynamic
SubGraph fEIEA TR HFEA TP MRAIE i dFaiaT:

node plan : generateDynamicDsl {
input { task = ctx.task, history = ctx.history }

timeout = 3s
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/finance/LoanApprovalSubGraphDslExample.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/operators/SubGraphOperator.java
https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/compiler/StandardNodeCompiler.java
https://github.com/xbdotl/bloge/blob/master/bloge-common-operators/src/main/java/com/leanowtech/bloge/operators/dynamic/DynamicSubGraphOperator.java

- B

At 5 10.9 i LT

node executePlan : dynamicSubGraph {
depends_on = [plan]
input {
dslSource = plan.output.dslSource
context = { task: ctx.task, history: ctx.history, planKind: plan.output.planKind }
}
timeout = 15s

retry = { attempts: 2, backoff: 100ms, strategy: exponential }

(45 [1 dynamic-agent.bloge.)

dynamicSubGraph j&—~HE /12 operator, i} CommonOperators.builder().dynamic().build() . Efif
FH Ds1Sandbox K iiF 4= i (1 DSL, it GraphComplexityValidator 5% 22 R &I, JfiH i) GraphEngine.
executeNestedGraph() i=/7 7 &,

X giE N 2H A fdi ] subgraph(“name") . {4 graph Z5H WA EIn TN PRAE N A i i dynamicSubGraph ({541
LLM ZERRY TR JiE2EH)

109 F UL

109.0 [XT 87 B9 s A H = 1 e P (E

// 415 —— creditAssessment.output E— /MDA ID H4RTY Map
node decision : UnderwritingOp {
input {

riskGrade = creditAssessment.output.riskGrade // « H&{24HE5

BT R 2 Map<String, Object>, Frpf&g MR IR A9 21T i Do W SR [ Y 2 Y R A2
riskScoring, IEFAMYESIR S :

/7 EH —— AT R ID 2
node decision : UnderwritingOp {
input {
credit = creditAssessment.output.riskScoring // « g5 ID

WRFEAZ NN TSR S . 2R 7 R ) LAR E 225 | I WRLe2% 35 1D
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/dynamic-agent.bloge

10.10 5|5 LES — = B A S

1092 [X] {8 scope = parent 4{/EERIALETR

F4LJN scope = parent LASRTE input {} HUBE—2EiE R ME, #HSLRTE N iHsahle B E R a1k B
Y LR T E RN o XS T EIREEA RN A E 2 HE H . f4 scope = parent fREFZ5EIEMN
SRR _E RS0 (BB EE IDY FHPARIN) o

110 5[ FXEE

# 7 international-shipment.bloge. E{# [ T W I 14
—4%RJ54F bookingConfirmation &L S5\ o

R LU Aj A -

1. U] customsClearance {53548 ? GEtE N0 input {} 4558 .. 1B ctx. shipmentId. ctx.
commodityType 5, [RIIXEEAE 2 MACIEINY input HRyE NE) €1 GraphContext HiH.)

2. routeOptimization.output.optimalRouteSelection Ef14? (VRIS ILTE 45 optimalRoute
Selection F %317 kY4t 11 SubGraphOperator ST o)

3. WIRB PR customsClearance | timeout = 30s Zx/EHE? ([ sUiG B I IR o 0 R v [T 1S
—— LN HS afid o KRGS Gl T —— S B AEZT s CIRIABAZE o 1B 1AL N7 BT RURE timeout )

4. BEGAE T — A HE H customsClearance (&7 (A LA—— HB{/RH "customs—-clearance" T} [E—
MNE, TR HAEE A% N - shipmentId. commodityType. originCountry. destinationCountry. weight
Kg.)

customsClearance f/| routeOptimization

BUAEZAA B G A graph:

o JIU trackingSetup F{] sendNotification ¥LHE|—14 44K "post-booking" [ T-& . FMHE. H—1
node postBooking : subgraph("post-booking") {3} 7 SUHIX 1Y i,
 VRFG LML IRLE N SSRGS | B2 717 11 ID?

(RPN A i
1. &£ DSL H5| F Ty B B 242 (node <id> : subgraph(“<name>") { ... }.)

WA TR R M T &2 (E Ds1Compiler SEA5| L H] compiler.registerSubGraph(“name", graph).)

subgraph("name") 7 piHERINEHBEE 47 (isolated FE HREAR R 22U input {3 9P5E.)

AT A B - B O g5 5P (GEi subgraphNode. output.<terminalNodeId> SubGraphOperator 4

T A2 5 U OB B LAY RUID SR map )

5. AT 2 e )373% i i dynamicSubGraph (i AS /2 subgraph(“name")? (5 [& () 45Ky (L1217 IS A RERA & Y
—54n LLM A= s R EAd - R AL AL subgraph(“name®) FT4wiEi 240G )

6. iTl: fRAY compliance-check B = MAQEE ] HrP 6Tl AC TR 22 S A0 AML B4, T 55
SN ACEIFFATRE . IRROIZIEFEISE IRAE— DR, 2R 4T HERACE B (5875 &
I 7 B NS R . AR BN 42 MR E T AR FRK 2, SREE— AR R, B
UGS AR HE AL, A IBEHI S 1 B R R )

bl
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/international-shipment.bloge

—_— B 5 10.12 %3

1012 25>

1. 77T loan-approval-subgraph.bloge f| LoanApprovalSubGraphDs1Example.java.

< JBESEUETR: creditAssessment.output.riskScoring 7EISfTI AT AT 47 (—/ME14 riskGrade.
B4 FHPEAL & 9 riskScoring 37 g% H o)

compositeScore. summary K] map
2. ¥JJ} smart-ticket-handling.bloge,
1% graph W18 sentimentAnalysis fl] escalationWorkflow., H G HHT— R Ei5fT. 20
A, Nf4? (R sentimentAnalysis siiEisfT. escalationWorkflow fsi T branch on determine
Priority.output.priority 2 Jg——"& FAEASE2% K "high I T.)
3. NHEIR PR 2 1> graph:
o G#—> "fraud-screening" 1-[&, fl¢ =5 5i: orderLookup - returnHistoryCheck - fraud

Score,
o QIJEE—/> "refund- processmg" &, BE W NTTA calculateRefund - initiateRefund,

* PE D SIsf TR 7FETEH’K1”EI¥JJ\J‘£F 33, TR IR GRS B BRI .
« BT ER &/ input {3 ?@E{Jr/
4. Bffhnddn: #1771 dynamic-agent.bloge.
o N plan WS4 T IR DSL £=/ERE? (DynamicSubGraphOperator N R DslSandbox.parseAnd
Validate() P2 H0Ht S . W1 executePlan L T retry, 3|42k, MISLATA 2 A2 I EL
A fallback, graph J4KM . )

1013 SEEGIGITR
« PSS A HIH 2R 114 terminal output, AV EB T
o NS GBEAFEAERI N output; JRKE terminal node ID J5 i,
o JERRO AR iE%?@]iﬁﬁﬁAﬂWF B, RNESESTEZ .
o HAME: B KB output binding; S A] I key F14: 0K reason; A2 & H 5| H terminal key H[I
/T'?_u:o

10.14 g fSL [

1141 BP-12 —5 H & [ FFORFrME—Ean R BTAT &
subgraph [ SER5E M 55 Fay A B, ALINAR I I T A A &S node 1D, BURSNZ A & 1]
A e

FASER SRS S FIPPAl N R s SOR T s 4 Session SRESHIAE S, RIS signals KA
IRE R

JREE Sl SR
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/loan-approval-subgraph.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/finance/LoanApprovalSubGraphDslExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/smart-ticket-handling.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/dynamic-agent.bloge

10.15 [t — = B A S

1015 [A] )i

* subgraph("name") LEARCRE— > A TR Y graph /5O BT SN A B . 78 E I Ds
Compiler.registerSubGraph() fEgsiERiiEN -

* A NIETT input {3} GRERA . IXEEHRTE RN K1Y GraphContext o i H i o %30 15 /U Il —— A &l id i
subgraphNode.output.<terminalNodeId> 3ZHU (-

* FHEBIAE isolated {EHIE: SR EF3C. ] scope = parent CoHISSE R

o & ZACE DAG FPp IR . B HAR Y S—#FE 5 depends_on. timeout. retry f{] fallback,
MROC R VRS, 2B AT LI TIE T .

o WTIE T AR graph, {# ] dynamicSubGraph operator, T AEHUA T % DSL SCA BTV IEIE RS0

« F&li#T GraphEngine.executeNestedGraph() JofT——MACHAR R IEUTER . Fr ARG FOPA T ID 4%

1.6 N —3#

FES 11 E—HEALE AT, URKES2 ] foreach Fil Loop UM LEVRXTER & R4S 1 JE I AL AT TAF——1X M
HERE MR H AR RE T .

1017 R

* DSL 78 §5.9 —F A 1% —scopes BRI FENIZR 11T

» BIDZEKT — 51 A FHLHI IR E ST T

* Operator 113 —operator 227325 (SubGraphOperator £ {E 11 )= operator)
» loan-approval-subgraph.bloge — = ZL {4

» LoanApprovalSubGraphDs1Example.java — &7 E MY Java F24%
 LoanApprovalSubGraphExample.java —{ii [} 2514k record {4l Java API Jili /s
e international-shipment.bloge —J /71X %7~

» smart-ticket-handling.bloge —1-[&] + 43 4G

» order—full-pipeline.bloge —=7 fi} + JF(7 1%

» dynamic-agent.bloge —zfj A+ & /R4

» SubGraphOperator.java —4| 2 2 [ A ERAT

+ DynamicSubGraphOperator.java — V440 [F =] T DSL 4

* DslCompiler.java —registerSubGraph() fil import it

» StandardNodeCompiler.java — - |& 7 i 7% 11
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https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/core.md
https://github.com/xbdotl/bloge/blob/master/docs/operator-design-specification.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/loan-approval-subgraph.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/finance/LoanApprovalSubGraphDslExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/finance/LoanApprovalSubGraphExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/international-shipment.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/smart-ticket-handling.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/order-full-pipeline.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/10-reuse-with-subgraphs/assets/head-first-bloge-examples/src/main/resources/bloge/ch09/dynamic-agent.bloge
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/operators/SubGraphOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-common-operators/src/main/java/com/leanowtech/bloge/operators/dynamic/DynamicSubGraphOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/compiler/DslCompiler.java
https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/compiler/StandardNodeCompiler.java

— I B2 I ] 1 E—HE P A

B B—A G 5 E

o 11 JE—ALE 5 IEN

THEL SR HESHBRE
FIbR: LETARREEEA S SO T 5 R S Ak

Rl BESEAREE, VRGBT foreach ALFIEEE HREE—IT, (/] loop AL TAFEEIZ Il
JE, FFAERA graph TG X RIS —— T A X LR TCTAE operator RSP SALAT for/while JH.

S HR

L 5> foreach B, XFEEAE AT tH——BRAFHAT B P A T—FFAE AR5 | S TR 51 .
%5 /MBI untils max_iterations. delay fil carry fY loop B, KiAATFEMIFAERL I L AR
&

BN o

N

3. i =4 loop EpA a4 fi——carry.<path>. prev.<nodeId>.<path> f{] loopIteration
T A AR IS T AeT AT

4. AEFETY RAE ] depends_on jF % foreach By loop FZRG i1 .

5. H451] foreach 1 loop fa] 5 1] LAFE[E]— > graph HZH&——LL M AA[H} stream foreach/stream loop /&5
UFRIESRE o

n2 HESM
« 510 T

FAERE

PR EERfE foreach Fl loop MY EARE M I IFE A IRE T

13 R

REGTH. JoiE. AbHE

batch-order-processing.bloge B e BA K 34T foreach
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/batch-order-processing.bloge

11.4 A 2 REE — Y B4 S ]

BRAA
batch-order-parallel.bloge F47 foreach, A FiiF summarize 7 fIH R S
sequential-transfer.bloge foreach ---sequential —— & T HIERSTHENK
status—-polling.bloge FLRAY loop, 77 until I loopIteration i B F READY
cursor-pagination.bloge W% 7B carry [ Loop ——API jihR4) 1T
retry-with-backoff.bloge HF loop B H E X FEIRK, 7 carry fil loopIteration
logistics-batch-dispatch.bloge [F]—> graph H1{] foreac SRR
basic.bloge (foreach) — L fixture: /MY foreach
sequential-index.bloge — N fixture: HZR G| 48E R foreach ---sequential
with-carry.bloge — L fixture: 77 carry. prev f{l loopIteration [ loop

4 N AGXIRE
FIHAT AL, VREY graph PR LI T— IR HELRGR /D IX 4 M H

o — /NSRRI IR — 5T A T—— A2 HIRIE—5%.

o —EARE AT RN DU T APL T T, FF A BTSSR o

o MBI I INB RS, HEIRAZE N READY,
IR ARG, RS A for B while. £ BLOGE H1, MG 2 foreach (AhFREEATRIYE—T0)
loop (EEE EEIGAMHAL) o PIAHEEIT AL (hyper-node) : “‘EAI{E/MNZ graph RN, HA
I EFEN—MRE T, IS G AL graph — P TR BRI
D Ab i 3ERIE ST iy AARER carry IRE—H#F A BHAE DSL /1, TIASEHEAE operator
A, 5% %ﬁﬁﬂ‘MﬂMmmMAﬁﬁﬁﬁAljﬁmiﬁ

1.5 I E AR
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/batch-order-parallel.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/sequential-transfer.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/status-polling.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/cursor-pagination.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/retry-with-backoff.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/logistics-batch-dispatch.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/bloge/bloge-conformance/fixtures/snippets/foreach/basic.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/bloge/bloge-conformance/fixtures/snippets/foreach/sequential-index.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/bloge/bloge-conformance/fixtures/snippets/loop/with-carry.bloge

- B

HE SR

11.5

huizs§
picd
H'«:

i

N

1151 foreach

YRR AT b

fetchOrders

.output.orders = [01, 0z, 03]

foreach processOrders

validate validate ... (317 — BXiA)

process process ...

summarize

1t foreach G NG ENL: FIEERES, A IICRMH - HERFENEAR, Bred] BRAFFHT,

B AT) |

SEERERE Ve VSR S I
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11.6  SE—"nlisfrn) — = B A S

152 loop —E & HEIFEK

submitJob

loop pollStatus

iteration 0

checkStatus

0

iteration 1 <

checkStatus

until? yes
fetchResult

8 Loop G AL — N THEGER IO A BIEEEFPATIRE T8, LR until, HiHFEN true 5
1A% max_iterations Bf{F1E. fEEAZ R, 518 5%E4F delay FREMINTA], FF¥ carry RSB N T4

e H—"Aisfrn Bl

"N batch-order-processing.bloge T (e B9 4T foreach:

graph batchOrderProcessing {
node fetchOrders : OrderFetcher {
input {

customerId = ctx.customerId

foreach processOrders : (order, idx) in fetchOrders.output.orders {
node validate : OrderValidator {
input {
order = order

index = idx

b

node process : OrderProcessor {
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— Y B2 A S ] 11.7 5S8R A: foreach g3k HLALTE receipt

depends_on = [validate]
input {

validated = validate.output

A A

1. fetchorders =473l output.orders — N,

2. §|# N foreach processOrders. X TR —DICE, BOIE 0 EIRTEIVEIA, ¥ order 4§
FEEPYRTICE, idx ZRE R HM 0 IR AL E

3. BRIMENCT . IrARIAIFTIBETT.

4. fEAEIAT, validate SGi5T; process fKHi T2 .

5. UETHRIATES, processorders ALy LAZE Gt 5 il

OrderValidator. Order

FKHENI: (RMWRSIS 085, 319 3t RO, IRiN operator
PRI

Processor

1.7 SEEGHER A foreach AZfF—3KILALFH receipt

orderBatch JIZL 21T L, XIF—Uliz{THAIE ) processOrder GEJ7, FFI—4] nl CHREE SR A4, generate
Report. ZERANRTEHELET ZRESE", T2k E A LG E AL FE receipt.

0-1
processOrder
RERB| 0
orders processOrders.output
[0-1, 0-2, 0-3] 02 [created, created, created]
o P B 545 AR AL
1
0-3
processOrder
RERE| 2

wat SYFEGIIN HIUER S

P GRE A

collection r NELS 0-1. 0-2. 0-3 dispatch Fij A2 75 i frl 2201 2
item index 1 Xf/ 0-2 X —TAT T IR T ?
aggregate totalProcessed=3 A B AL R 5EEE receipt?
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11.8  5E#HCR B: loop sg i JKIRH receipt — B AL ST

companion Scenario 5 generateReport £\ 4} fT H. totalProcessed=3. T UL =i fixture {£ XX Z {5 i5fT
RENER A EAIEBTCIRIT T A RO T BT, L ASIERA SR effect 2242 .

1.8 SEEGHE B: loop A2 —5KiEH! receipt

14 loop [HI24H9JE 53— Al submitJob HizfT—k: loop & Jf] jobId=1-42 {0 AT IRAS, B F| READY B,
fil & max_iterations,

submition iteration 0 iteration 1 iteration 2 fotehResul
y status=PENDING status=RUNNING status=READY "
fobld=)-42 ( R#fT = ) A jobld=J-42 A jobld=J-42 until=true status=READY

| &K receipt : iterations=3 - exit=until - final.status=READY ’

181 loop WA [E] B4 A TE A A4S 1R AL

receipt - AN B AT

iterations 3 R BT S EE i

exit until R lb 55 28 A ar S AR B

2 status=READY AR TAEG MAEL, fetchResult fIHE

—IeH i, LAK DSL BIHf R R carry FBE, LA AL loop HYTEAZ. AT jobId IRZK B KN
#‘&ﬁ%ﬂz% K carry HRZS . until 2S5 (R 55, max_iterations &5 IR WSRIAE| L4 BIR
{757 PENDING, ANRERI A5 | 8 I 45 At 10 5 1 i

foreach #—> collection fEIT N LA W s AT loop 1L—MFHRIEShISRE it. 5 Al LIS WE . (HAE]
PLZ WK receipt ARRESH V1521

e FHKE

11.9.1 foreach jE
1ESCIETE (DSLREYE §3.1) -
ForEachDef = "foreach" IDENT ":" ForEachBinding "in" Expression

"sequential™? "{" body "}"

ForEachBinding = "(" IDENT ("," IDENT)? ")" // A& 5|[[1I0LH
| IDENT /7 BRI &
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- B

414 5t

119 KA

ID processOrders

P (order, idx)

in LA fetchOrders.output.orders
sequential (A7, wik)

SN { node ---}

41z graph FREBZE R FR

order = 241,

i)

idx = M O JFIRHI RG] PR Tk

(order) B#E order £33,

EIERIES
— Qb FEI

%1%k M <foreachId>_ subgraph__ [xE T4

11.9.1.1 foreach AR ar &

BT R SCh

AST 571
<itemVar> (% order) ItemPath
<itemVar>.<field> ([ order. ItemPath
amount)

<indexVar> ([ idx) ItemIndex

__item__

__item__

__itemIndex__

MO IR B R AL B

(Z L DSL BL7Ein 7-8.)

11.9.1.2 FF17 vs. I[fﬁf“ 1 sequential-transfer.bloge H', RFTHENC0A7

BRI —EH P E R

FPAbEE, DMEEEERIKAE

foreach processTransfers : (transfer, idx) in fetchTransfers.output.transfers sequential {

node riskCheck : RiskCheckOperator {
input {
amount = transfer.amount
fromAccount = transfer.fromAccount
toAccount = transfer.toAccount

index = idx

b
node executeTransfer : TransferExecutionOperator {

depends_on = [riskCheck]

input {
transfer = transfer
riskResult = riskCheck.output
+

b
node recordLedger : LedgerRecordOperator {
depends_on = [executeTransfer]
input {
transfer = transfer

execution = executeTransfer.output
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11.9 JrfkhA — = B A S

index = idx

ME— L X AR AE in B URTN_L sequential KA. I5fTHS 51 AL HIRIUFE — I TEE I

11.9.1.3  j{ 7% foreach [{] Fiifd it —> foreach MR 17 i A R A M tH o AR T Y fi#n] DA i
depends_on 1 ii1i% foreach J{332H00 ¢ . 4 [ batch-order—-parallel.bloge:

node summarize : BatchSummaryOperator {
depends_on = [processOrders]
input {

results = processOrders.output

1192 loop 1BJE

LoopDef = "loop" IDENT "{" LoopBody "}"
LoopBody = ( "max_iterations" "=" NUMBER
| "delay" "=" DURATION
| DependsOn
| Member
| CarryBlock
I

UntilClause )*

CarryBlock = "carry" "{" ( IDENT ":" Expression ","? )x "}"

UntilClause = "until" Expression

ID pollStatus HNZE graph FIFBZT fU & FR

max_iterations 20 T ERR——BRI i until AARMEA . 518
=L

delay 2s IERZ TR ER 5 ]

until checkStatus.output.status == "READY"  EpiiE H 1A LERFUGEAC S PR,

carry { ---} cursor: fetchPage.output.nextCursor #5752 N —GEARH My 22 R4S

EiE node - %1% N <loopId>__subgraph__ [ =14

119.2.1 loop KA 251t
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— Y 2 I ] 11.9 K E

AST £ BT B S
carry.<path> LoopCarryPath _carry__ KB E—UOE (BEIIREAN) B
JRAS map
prev.<nodeld>.<path> LoopPrevPath _prev__ YA Y e
loopIteration LoopIterationRef __loopIteration__ MO FFIEREAT TR

(Z L DSL JFERIN 9-11.)

11.9.2.2  FEA loop ——IRSEG1) J# H status—polling.bloge:

loop pollStatus {
max_iterations = 20
delay = 2s
depends_on = [submitJob]

node checkStatus : StatusCheckerOperator {

input {
jobId = submitJob.output.jobId
iteration = loopIteration
}
}
until checkStatus.output.status == "READY"

5 EE A TRURE -

izfT checkStatus (26 0 &) o

il untile WIER status == "READY" — iEHi,

I, SEE2 ), 438 loopIteration, FRJFHEE

Zoit 20 YOEARIARILECf5 , JB#ME 1l——max_iterations &4 4%,

bl o e

11.9.2.3 77 carry [ loop ——Ji#F55> 1 f# H cursor-pagination.bloge:

loop fetchAllPages {
max_iterations = 100
delay = 500ms

depends_on = [initPagination]

node fetchPage : PageFetcherOperator {
input {
endpoint = ctx.endpoint
pageSize = ctx.pageSize

cursor = carry.cursor

b

node transformPage : PageTransformerOperator {
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11.9 JrfkhA — = B A S

depends_on = [fetchPagel]
input {
records = fetchPage.output.records

currentTotal = carry.totalRecords

carry {
cursor: fetchPage.output.nextCursor
totalRecords: transformPage.output.runningTotal
}

until fetchPage.output.hasMore == false

-

Gy

W

e carry.cursor f] carry.totalRecords fF A Bz E—E 15k B F—10E LY carry { -3 3,
o FESEUEARRT, carry FEOREE (null), [ operator i 24 AL FRAT 451K I -
o carry HUE LT ERIRERE RN B ANIPRE, I — B A sEEs

11.9.2.4 {2 loop (Y Mkt loop SEfm . Hi R )m— UG ARYT it LA 3 ID

node finalizeData : DataFinalizerOperator {
depends_on = [fetchAllPages]
input {
totalRecords = fetchAllPages.output.transformPage.runningTotal

lastCursor = fetchAllPages.output.fetchPage.nextCursor

1193 fE[A—> graph H14 {5 foreach F/] loop
logistics—batch-dispatch.bloge JiZ/~ | P FfA4) & PlrfE] T4 :

1. —> foreach XTI ZHEAT B th (B&LRA — W) .
2. —> loop {F foreach 5% )k 2 JGEC I ER S HIMCRIRAS, 11 depends_on = [assignRoutes] &z,
3. H241 dispatchReport 7 S &1 loop.

XN TARZIDAHAHFN . foreach F1 loop JEEHL 1T Al

PRAG IR H AR f—FFE ] depends_on R EA .

o4 RTFURAL A
DSL 57§ stream foreach fil stream loop. &l [ A5 sl /it R 2 Lo I SLED IR T % T
AR A HE R SE /. 9, 4% ] streaming-batch.bloge:

stream foreach processOrders : item in loadOrders.output.orders {
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— Y 2 I ] 1110 PRy IS

buffer = 16
node processItem : OrderProcessor {

input { order = item }

AR — M AREEE N SR R ERIEN R ERAE, LA buffer = NEGlR ALY
ZpIX A

1o [R5 BRI A
I17 foreach BRIAE” —IRMEAEFTA item 2FRJEZ)7. 72N AR, (EXF—> HAEFL 50 B A AR iR
55— FhH 10,000 4~ item, FtIEHKME. AW foreach BT LMRY:, EHAH ) body:

foreach order in orders {

batch_size = 25 // [A—Z5% 25 4~ item f£ifl
on_item_failure = continue /7 — IR item REHEEEEM

node process : ProcessOrderOperator {

input { order = item }

11.101 batch_size

BUH &
s ABER——5 AR item JHB)—MESS
batch_size = N(N > 1) FIEER N2 e 2 A FE N A item; — P SE Rl H 80 F—1

batch_size & RuPR . 45 THi&EA T a1 maxGlobalForeachBatches.,

11.10.2 on_item_failure

FAAS item LI 4T A

abort_all(EtIAN) JSE IR B #&S foreach 2R ——22 i fail-fast 15 .
abort_batch Y FIAEHINY item F5E, KI5 foreach FRICARNG [F4E item ANFT)H 5]
continue TR RS, RS FRE N foreach B H il Ih5E %,

W on_item_failure = continue I, REHIH ORI ANUY, FH RN item BT IHIRIOsR, W AA]
PA¥% item.status 403

node summarize : SummarizeBatchOperator {
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1111 W b — B S E

depends_on = [process]
input {

results = process.output // List, FEANIHItA 2 W0
}

1103 A JEET
batch_size 2 Hi{> foreach I E. 7R MRS BARMEE —A KREHE, Py k3D s
MRS H I XGRS A B AR

GraphEngine engine = GraphEngine.builder()

maxGlobalForeachBatches f{] defaultForeachProtection

.maxGlobalForeachBatches(200) /7 W FT A E I RE R
.defaultForeachProtection( // %t .bloge B AR batch_size
ForeachProtection.builder() // Wy foreach HJYEJIX
.batchSize(50)
.onItemFailure(OnItemFailure.ABORT_BATCH)
.build())
.build();

* maxGlobalForeachBatches: 4 FIR . Al WSStk HERN & E A I BT
» defaultForeachProtection: X .bloge HHAJ55E batch_size /on_item_failure [ foreach [/ ] HY %8 iRAC

o AEFFINESMICE, DA AR O A TR
/NBG: on_item_failure = continue {12 WHENIZEL N L2442 $275:50 4> item ST 49 4>, #HEKAE
WoR"OK”, RIS T — IR ELESLHE . continue WAL — A T ilF 19 s 28 J s

i WG
it [X] EiC carry FEHE S — R EACH A null

/] BER —— B 0 YOG cursor 4K null; operator T HESSHRY
loop fetchPages {

piy

max_iterations = 50
node fetch : PageFetcher {
input {
cursor = carry.cursor 1/ F—UERRT A nutl!

b

carry { cursor: fetch.output.nextCursor }

until fetch.output.done == true

I carry.<field> HfFEHT N nulle R[N operator PAZFALFRIX

FES AR, B E—4ERY carry
oL
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- B

50T 1112 7 Wik

// f£ PageFetcher.execute(...)
String cursor = (String) input.get("cursor");
if (cursor == null) {

/1 BT —MLIH A

b
X2 DSL 1) buge ERITAEIAAL AR S — AT AR AL 2 R — 8. 3T IRAY operator B, % null

carry {HALA” MLTTIR”.

a2 [X] £ loop _E451% max_iterations

max_iterations ZHftELZ M. WAHE, —DAREN until KT REFEEIRTCIRIZ 7. R /R A
until SfE ERRZ Rl , b iae s i — A SR B,

112 e R

1121 Lloop fift/)> max_iterations

loop pollStatus {

until = checkStatus.output.status == "READY"
delay = 5s
// No max_iterations — the compiler rejects this
body {
node checkStatus : StatusCheckerOperator { --- }
}
}

fEtir s = EEAE XN 514

GraphDefinitionException: Loop 'pollStatus' is missing required 'max_iterations'

B IhEATFE] max_iterations. WERE—PREMAISEIISRIMENL. HR AR LR,

we 5BRES
M ELPEML fixture with-carry.bloge Fif

graph g {
loop processBatch {

max_iterations = 100

delay =
node fetchBatch : BatchFetcher {
input {
cursor = carry.cursor

prevResult = prev.fetchBatch.result

iteration = loopIteration
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11.14 e — = B A S

}
carry { cursor: fetchBatch.output.nextCursor }
until fetchBatch.output.done == true

}

AE LU Rj -

I XHEMEH T =135 5? (carry.cursor Sk H E—WERH carry IR7ZS. prev.fetchBatch.
result ——_F— k% fetchBatch i tH Y result 7B, loopIteration MO TG EA T 5 e )

2. 1EE 0 %A, carry.cursor I{E 242 (Null B E—4 1 carry. operator WAHTALFRIX R
o)

3. [E55 0 YRIEACHT, prev.fetchBatch. result [ 2 142 (Null
JUPY

4. INE fetchBatch.output.done K AZE N true, £/ERE? (EERIBST 100 ¥R
fF IR ——8R)E 1B )

BAEH CF XA graph:

* f£ loop TARKHESHI—" node transformBatch, {fiHAK#fi fetchBatch, XofRIAIC U TR,
o T carry B, EJ[ totalRecords: transformBatch.output.runningTotal,
o 1 loop ANEBEIN— Rt node finalize, J4%% processBatch.output.transformBatch.runningTotal,

g E—wiER. 5 carry RN

max_iterations J-RH

FEARIZS 3 cursor-pagination. bloge HE{TXT H——E s i i Al AY A

wis ISk
1. foreach FBRIAPUTHEZIFTIERIF? (GF17. WlN sequential SKEEF A Y AiE— AT )
2. f£ foreach EARATIFM Rz S nl HI? (WAL ——A order——fif##frh) ItemPath; LN Al 2% 5]
A b ——N idx—f#AT N TtemIndex.)

3. Ht Loop TARHAE] I =AaxAs & (carry.<path>
LoopIterationRef,)

LoopCarryPath, prev.<nodeId>.<path>

LoopPrevPath, loopIteration

4. M until AR true B2S/ERE? (JEFNE/T3] max_iterations ik, SKFIEH )

5. N AU oI 2% foreach B loop A% HL? (it B H depends_on = [<foreachOrLoopId>] J{iEHl <id>.
output,)

6. F:F loop FYEEIAAITT pigl retry HFAXA? (BT loop BEILIRAEMIR iz HMERE T
B E SCHRATF I R AIREE . 19 i) retry 2519 B3N TH4 operator i FI YA W 05K )

7. W URA 1000 MTHREALE . —IFFT foreach 2237 Z fsl HEE) 1000 S REAUZAR . H T i S
KA 50 DIFRIER . R infabsee (51 ARG EANER foreach JFE MR, T IMILR: sEi
TP AR 50 MHI 4 1L operator W ERSPRIEEE S, BB MARITF AR E 2L, SO
foreach sequentialo HLIEMYIIHEUGEAETIRERHA M IS FFLIH )
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_— B4 S 11.15 #>]

115 4x>J

1. Jf47 foreach — L L1561 §7JT batch-order-parallel.bloge.

o 1 foreach EARFEINEE =17 5 notifyCustomer, {#H/%i deductStock,
o UNHI— input 485F, 1ZHU order.orderId fi] deductStock.output.remainings

o T BIIXA T R SR BCRBEIR TR (Aa—— DI 7 B AR 7.
BT EIARNIG I T — 28R
JIiiJ5> foreach —— il 5/ B2 2% 47T sequential-transfer.bloge.
» R sequential 4=,
o T SRR AR (A B IKIAE AT T—— USRS AR AR IS S 7o 100 T IFAR
HEARATR MR U2 SR R AT o)
s M5 — 1% graph:
» node initSearch ¥EALHIIEE ).
e loop fetchPages, 4B max_iterations = 50, delay = 1s,

S
ot
sl
Bt

N

\

* loop #P: node fetchPage jzH{ carry.pageToken.
e carry { pageToken: fetchPage.output.nextPageToken },
e until fetchPage.output.hasMore == false,
e loop 2 J5: node aggregate J}4#% fetchPages.output.
» 5 cursor-pagination.bloge #E/TXT .
4. 2[4 foreach + loop #7JT logistics—-batch-dispatch.bloge.

< JBEREEL: WY S AYE N foreach? B> depends_on % foreach it &4z E] loop? HE1%
Loop JERES AR ?

o 1t foreach N #[[1Y planRoute ¥/ retry = { attempts: 2, backoff: 500ms, strategy: fixed
Yo IXZRN loop M2 (RSx——retry 2RI, AEAED foreach T EI A FR )
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11.16 SZEIRINF — = B A S

e SEIGIGUL

o WS MEL: foreach 3¢5 & M receipt, loop AcfHEHY receipt.

o RSP 1k loop KNG until; %S EIREL carry B,

o UEBAI AL IERAHLACEE S EAE TEANE . ANIEBA TC R B 3hfiesl.

o )G ZIHLKFI—A loop: HEGBHISAME: 3B receipt; JeIEsEHE HAR H JF R ME— B 1)

117 G Sk

7.1 BP-13 —5g U AF RS 5B A

SR ERRY ks A STE . JiRIRPIEGHIERAE T worker SEFRIRH, HANE T BT
DRI

AR s A=t EIR WIRFA AL BB &0 X9 Agent BRI 505558 ik, LAAGHRR
PR 250 SR R

JRER i 5

118 A

« foreach XEEGHEThsth o A DTS TR T BN —HaEIA. BIAIFAT: RN sequential AIHZITINIT

* {E foreach N, WiAZtE (41 order) FIFERIZR G4 (W1 idx) ZERXH——REGEH S EAT,
1E input FEAA A E A

* loop HEHUT MMRETE, HE until Pl true BjAF] max_iterations. delay fEALIR [AIE1%.

* f£ loop WS, =B AL E NI carry.<path> (B%0IRA) . prev.<nodeld>.<path> (_ f—
YOEAHHIH) H1 loopIteration (A O JFASHYTHEGE) o

o PR IS AR B R R—— B A TESNZ graph I BT L G /81T depends_on

* carry Yo AERFIOEAEE RIN G NAPIRAS . £E8—EARN, carry S2BEA null ——operator #4740 R
IXFPE DL o

* JizlAS K (stream foreach. stream loop) (EZEIRSEMIN BRI FIFA L, MIAE SR LR TE

11—

(E5 12 BE—FRFH AR, /RF 5% 2] BLOGE graph i g {5 F S AFANER G AF——E I ALt
1 webhook [F3f——TANPHZELFE o

120 SR

* DSL #7ti—ForEach 1 Loop 1% —1ExUEE S8 RUNIFIH 715 L
o DSL Ji7E—3iA =N 7-11 —ItemPath. ItemIndex. LoopCarryPath. LoopPrevPath. LoopIterationRef
B B — e R R R RS RIS T AR R B
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s

414 5t 11.20

SR

batch-order-processing.bloge — 5L /K[ 14T foreach
batch-order-parallel.bloge —f7 [ Jif summarize [1¥ foreach
sequential-transfer.bloge —foreach sequential
status—polling.bloge —f7 until [{) 5 loop
cursor-pagination.bloge —if; carry [¥ loop
retry-with-backoff.bloge —4L T loop [ H & Y E il
logistics—batch-dispatch.bloge —foreach -+ loop 414
streaming-batch.bloge —stream foreach /5 1/
basic.bloge (foreach) ——Z st fixture
sequential-index.bloge — —ZE fixture
with-carry.bloge ——Z Ml fixture
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/batch-order-processing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/batch-order-parallel.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/sequential-transfer.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/status-polling.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/cursor-pagination.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/retry-with-backoff.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/logistics-batch-dispatch.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/streaming-batch.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/bloge/bloge-conformance/fixtures/snippets/foreach/basic.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/bloge/bloge-conformance/fixtures/snippets/foreach/sequential-index.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/11-batch-and-iteration/assets/bloge/bloge-conformance/fixtures/snippets/loop/with-carry.bloge

212 BB Ay — B A 5

B B—A G 5 E

o 12 A A R Rl

THE AL RSB
HbR: tETARESSEG SN ) e R 4k ST

AFR: VRS 1L 4% graph /£ N THHLEL webhook [ A ZIARSEE AT BN, B ESL AR 5 1K
SR, JFRERNIERTIROCHKEE . A FHEM 0.9.8-RC1 HIEAIE LA 5

121 ] HAR

SESEARE, MRAENS

1. S 1ESRBHZE. iR RIRZE R

2. M GraphResult FWr graph Z5M 56 B2 AESFAF o

3. RHRSNTRIN AR, 7E wait b await 2 [AISCETE o

4. H— IR AR ZE LR I0F4E 15 correlation key FIEE & ShF AL FLE R

122 X E BN A
A AR R AAE — YOBBRIIT R T, ALFR—T0 FEBLF— D0, AR FUMAT—fF—— F 24
RN RS T

FRZE BT REP /NI R HUERR, SR B R REH 2 R HEL RN, O Rl REWICA KX B e FiF . graph
ARE—E & TAFLREEM R, WARRERER —IERE AR 7Y ERECEACET 4. R
JEERIBCESR LR IB TR -

123 SCIEF N — KL AR T

FP 17 PHBFGRIRAREK . RGEOIHE T T-2048. SEfl o I, SRJF M FHIES R . M
B KFMHEIE A RN 48 /INEHSAT (B I B NGB R AL B
FEREARRDRT, SeTiil =Fh B kAT A4
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—_— R A 124 S5 —k: BRI ER R

SR HIE] AR R HIRE R
BHZEL AL 48 /NS — M PITEAR IR BCIR S Je BEREIH LR, AAFERAIIR R
5 Wi —ik EMAES IR & {leE- S V=R iy l3cidE RPN
R EFET —AERFIDE {liS TEFFAME G RSHIRES
f

=P AR R IR B TS AR AT SRR SR R, SR IE RA I i  — B
W7

Engine

schedules

or parks

wait await

timer-based event-based

DELAY DEADLINE CRON mode = and mode = or

(48h) (ISO-8601) ("0 9 * * MON") (ALL events)
(FIRST event)

124 SEHl—IR: BRI HELAEERD R

FifE [ A probe 43 B BN L examples HH Y ticket-approval-wait.bloge, 43447 Operator £k
/IR, RIGHATIE . SRR, B EE N TS S5 ks

TR ARHLIE VA 43 0.9.8-RC1 &M, 46 M [# E ) BLOGE submodule %724

cd submodule/bloge
mvn —pl bloge-core,bloge-dsl -am -DskipTests install

[F1 2 FARA H e it T
cd probes/chll-waiting

mvn test

2026-09-14 £ BLOGE commit cc38fbe5 1 ct a0 ; BEHL executionId F15E%& Maven H 72 T 40
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/12-waiting-for-the-world/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/ticket-approval-wait.bloge

12.5 $HRFEREAT T2 — R R

boundary.isSuccess=true
boundary.isSuspended=true
boundary.suspendedNodes={waitApproval=wait}
boundary.waitApproval=SUSPENDED
boundary.sendConfirmation=CANCELLED
resume.isSuccess=true
resume.isSuspended=false
resume.waitApproval=COMPLETED

resume.sendConfirmation=COMPLETED
5‘6/\17’“HU
* isSuccess=true FRILZI A T SR, AFRRWVS R C AL

* isSuspended=true /8 /0PI EIEFESHE S
* suspendedNodes [F]H 45 H 75 &5 waitApproval FIAYKFSZEPCACH] suspend key wait.

sendConfirmation=CANCELLED tE ARV S54H 4. ‘& Fon AR A B AR R 10 UK, ARHEERR 1T ki il oA
B1T. B RE SRR, ST SUFIRIA Y A4 4 COMPLETED

MEREEVE I E R 2 AR R hRIGE S . HAG AT 1sSuccess () S M A 58 IR AR IR A 58 il o

Probe JA%{F WaitingForWorldProbeTest.java. © & B n EZMss, A~ BLOGE [ S A JIf
REAE TR

125 FHEZRAT T4

O AR R T B . S ANTR B AR ARG B BT BRI — 5 SR A S5 R IR
H”, BLOGE X} v ok &2

WX G BLOGE (1 & {7y

- /Wi executionId $ [ [H]—k graph $44T

— AR nodeId HEWKEANO
P51 suspend/correlation key 7y 11 5T R A
[EEEe checkpoint/status PR B AT M B 5E i AR
HNERIE] signal payload JCA AR T s )

XIFEARTPAE— AR U payload i AT H Y, REARIEMMERE:; FUGTHAT S0 B 61 AL
RGN AENRELRS: . BOA B oRas, IKE ATREEE PUTEL K ER effect.

126 PN : wait 5 await
AP R G E "X —HLH], AR EE R A8

1261 wait: WREEEESHRET —#
THRHIMZ O ES HAX—
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https://github.com/leanowtech/head-first-bloge/blob/master/probes/ch11-waiting/src/test/java/com/leanowtech/bloge/book/WaitingForWorldProbeTest.java

- B

2045 51 i) 126 WP ANL: wait 55 await

wait waitApproval = 48h after notifyManager {
signal_key = ctx.ticketId
on_timeout {
decision = "auto-approved"

approver = '"system"

B KR notifyManager SEJEHE#RS; A LACFE R LA 417 waitApproval KikZE 5, (A g2t mT LA
PR AR . &S IR R S EEIR e B AR R

ner await: FEESFRRIL SRR F b
FAPEG A2 A1iE BLOGE [ executionId, & H R T HL 0-42 (Y2 E AN Xl ] payment-wait.
bloge H 1 Fif- G KK :

await awaitPayment {
event "payment.confirmed" where orderId = createOrder.output.orderId
timeout = 15m

on_timeout { status = "timeout" }

Webhook handler 141 WS B8 A 7 A e -
engine.publishEvent(
"payment.confirmed",
orderld,
Map.of("status", "confirmed", "transactionId", transactionld),

webhookMessageId
);

eventName i % 2E T4 4, orderId il & T WE—26)M %, webhookMessageId [T iRBIEE . AL
X =By i — R
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/12-waiting-for-the-world/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/12-waiting-for-the-world/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge

12.7 —5K[& Hijid suspend. webhook. correlation f] resume — B ——ALG S

127 —iK[E Hid suspend. webhook. correlation F[] resume

WAR [ GraphEngine ] [ ES SGE ] [ Webhook AH ] XA

1 execute(ctx)

»
>

2 register(eventName, orderId)

3 GraphResult(suspended=true)

4 POST /payment-callback

5 publishEvent(name, key, messageld)

6 match(eventName, orderId)

IRAI : signal(executionld, nodeld, payload) ~ 8 T
#i8 key 5 WAITING ; B messageld /=458 =X signal

152 P TR PP AR e A

1. execute FJASAS HE G NEFFHL, OIS 27RBIZ AT
2. Webhook #I|iA Ji5, publishEvent JGtshf Z RV 55 S A 3 a0 5% UCRC 2 A 1) i executionId +
nodeId %1% signal, 4k%: Nt

Al 1l webhook endpoint /N2 “GEZBEHATER AL I Ao B R ASTATESMNBINE $EBARE ML 553 FRALR
FHEID, FRMAFEERAANL . BIERKE S0 i oRBGE R

128 JEH: RE AR KA
s signal /5, JEFHIDREHE = ARt
L B AR D SR, KB A

2. Signal payload il NS ARFTT ATAVH Y, N e AR L

3. F R R I IRBECEE T EAREN S B IR O AR,
1E probe &5 jWizfTH, Map.of("decision", "approved", "approver", "manager-7") #{%5 i{ waitApproval
(i, [RlIY sendConfirmation FEZKZEISHN decision 1 approver. Xt “AMEH LAY A HHriE A\ graph
BB BRI E
it 24K H A FEHE execution checkpoint. wait store f{1A] B 7 [) graph definition. B2 N—22 [ ME—Friar ot
A U AR I AT R L

120 FARI IR —: # correlation key 545
{RFFEA 44 payload 4%, 3 orderId M 0-42 Pk 0-24:
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— B S ] 12,10 FAPRIRMEIR . BEEHHE—F

var matched = engine.publishEvent(

"payment.confirmed", "0-24", payload, "msg-901");
TUHMEEA R o, AR IKE SR, T2
matched=[]

awaitPayment=WAITING

downstream.started=false

VA TCECI [ AR F5 i correlation A7 WAITING. K Bh{E /& 4% %] webhook Hf) MV 55 A2 BGHRI . F5 FH—1 T
FITHE ID EACE R AN BB EE D R M AR E
XA BB AERE R fES0 A A s R g B, MR AR A Le G LA TR G

0 PR AR
XV key 1EH, H A3 (T4 ] webhookMessageId=msg-902, @.9.8-RC1 [{] EventDeduplicationTest X
iIE: A7 idempotency key A2 PRI H#R SIS 4255 K signal,

2026-09-14 [9ZRAM LSS

EventDeduplicationTest Tests run: 5, Failures: 0
EventCorrelationAndOrTest Tests run: 3, Failures: 0
SuspendSignalTest Tests run: 1, Failures: 0
GraphResultContractTest Tests run: 4, Failures: 0
Total Tests run: 13, Failures: 0

HEFEEARFE NS, 1M/E webhook [ IEF A THHIE. AR E ID Bk B &% T e B S0y HEs
W [l kL UUID Bl —A> ID, “5 T35,

i RCT IR VTS [ 5 SLbR TR — BN A T
Probe 87~ T — D ANREHE B 2= BE o B T examples [ T8 DSL 75 1] signal_key = ctx.ticketId, {H
SEBRAE R 2 {waitApproval=wait}. 7E[HEHY 0.9.8-RC1 JHfL -, WaitAwaitCompiler fi##ft 7 signal_
key fil on_timeout, :4HJ compileWait F&{7&) H 4% duration #4iti WaitOperator, %A X INLLER s/ THT
Operator,
XA AN B REIESE -

» ticket graph ££ RC1 _FEA% %15 SUSPENDED, FEH] i Y & signal K& .

* GraphResult REIX 3D HHAEHT FF M AIS T o

* RC1 RO 55 4G HK. AND/OR FIE & Hiff.
AREARRIESE :

* 1% companion DSL 75 B[ 317 signal_key=T-2048 4 RC1 #1171,

* on_timeout 1[IV 55 payload X 7E 48 /NI 447l H BN

o PR HSREE ; IXTHE T —E 1Y durable store FIA S EH o

A, % examples [ POM {35 2 0.3.1, HAKHIE 25 41 bloge-core-ext. B SRR ARIT
b, RIS 550 0.9.8-RC1 tF ASH 1% [H artifact 4. ASZEAH examples Y 7FAES % RC1 companion 4>
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/EventDeduplicationTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/compiler/WaitAwaitCompiler.java

12.12 TR RS -_— B4

iR GBUN

TREHIWT: 4 DSL. Ymidanflin th it =& A5, LAEE commit LRSI TMEE N, o ZE s
1Ry RIK#

a2 TR EIRI RS

TERBGERDL 55 B — T AEAR RGE T B IEE, BInERSEA RS R WIREAAEREIT H
GRS L) o T SR T IR

YRECE %

FRr S executionId AIREAFTY UM (AT
Ak 55 SRR WA 7 BEREAE IR Rk [a] IE A S 41
EV-E-di) Kk T HR AL message/event ID
(Gl Es Z G, B R IEA R E SR

ANEF LI, Seill 5P 6 NS AL RBINIX AT BN G E S H0E" B LS54, SR SE
g

SORAS . ANELEHEZEL 5T R B 5

123 SEEG: ARSI MURER PR
YEPE— BB R, UL 2CE)

BN —REANITR —PONREER AT R

UGB BRI RN 4 await, GREA RIS T RIS

117 JekikitiR key, BRABRCEWE s HAORIER key, BHAURE K &IEEEHENEE ID.
FEM s PR A UOWER . SRR IEATEB I T A

IR s TRV G R, ST A RERR R E A B0, = IR SCEIFT SRR

.U':PP’!\’T‘
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— B A S 12.14  sEERISINF

1214 SEERIRILR
o TS MEL: wait J545 5 suspended, 1Efff signal {RE F—HH 4T
o RS KIXFEIR key BUESE S K IETH key HHRSEA0TE
o JIEBHA 5 JIEH suspend/signal/resume, A~iiEH durable store £V .
* )G TEgE: AP correlation key: SEATHEENIKE Z5H: FH % key AEDE. 1EHH key HUfEE—
WA I

1215 JRf S

12151 BP-11 —2 A FGAM ] 5K S S 157

KAMBEAFE R S deadline, DARTESIN [AJSGIE, FEiEHT runtime S2HURE AR . FHZY fencing 5 M effect
PRAUESS BIFIHT o

AR 2] s MR AT A EUL . U SRR, B A AT worker 8 EARASAUTI AN REIEH]
e A IR o

JRER . R

12.16  [2]Jp

o FEERBMOE BT RN, (BRI P aR 1 S FPIRES .

* wait ][] i) ) ek B 4% signal; await TH] [ 4544 500 558 00T

e isSuccess=true 55 isSuspended=true ] LA[HE] 0 %37 o

 §51R key WARFFICAUCHD , B (A b A S 2 T A o

o NP Yuitan SEBURISE BRI =TT X555 XTSI 4/ N K o
T M — AR B 1B E—RFAPITS AR E s 5L, 1E e SR R S 5 AR 22 1A
—EPATo

1217 FEHEAL

* WaitingForWorldProbeTest.java

W

ANEE ticket graph $HiE S K 2 WAL .
 ticket-approval-wait.bloge —— [ Ei}if=H DSL.

» payment-wait.bloge ——webhook 47 HE DSL,

IR R RS AR

AND/OR k& 4551,
HEH S RBEL R

* GraphResult.java

* EventCorrelationAndOrTest. java

e EventDeduplicationTest.java
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https://github.com/leanowtech/head-first-bloge/blob/master/probes/ch11-waiting/src/test/java/com/leanowtech/bloge/book/WaitingForWorldProbeTest.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/12-waiting-for-the-world/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/ticket-approval-wait.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/12-waiting-for-the-world/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/GraphResult.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/EventCorrelationAndOrTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/EventDeduplicationTest.java

13 B—FF AT — B A 5

B B—A G 5 E

13 H——fF AT

THE AL RSB
HbR: tETARESSEG SN ) e R 4k ST

i WSATER, (OSTLAR BLOGE W 45 AL IATIRES, ( graph fE TR IR WO B2 1Y
checkpoint; >4 graph definition 5 durable store i n] BEFEN, 4195 — worker 7] AARGAAAT o

1.1 F HbR

L R FFATRAT” £ BLOGE Hi & L—— T & R AL, TREE T i it N30 TREAL AR
FFAATHRIR, (i graph REFEAR SR o

2. SRR AL N AT RERY I T 474 - ExecutionStore. ExecutionCheckpointStore. WaitStore f{]Work
ItemStore,

3. Y NTEFEAMAFERE 2N GraphEngine, JE7EWI AT S AREATHAR — (55 — IR

4. RV TAETT 0 $ATHRIR — graph TEMIEREH — # & BN — 487,

5. HAIRE AT 25 A (NODE_OUTPUT. LOOP_SNAPSHOT. FOREACH_PROGRESS. SUSPEND_CONTEXT. PARTIAL_RESULT)

&=L VNI

132 HIESM
o 46 B PR —— RN
o 12 B S RER . (SRR

* % SuspendableOperator f{] OperatorResult.suspend().

133 P
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— B S ] 134 Ff| 2 GXRE 2

RuntimeGraphEngineDurabilityTest.java (i s THI A RIS AR S 5 D5 | B S| T 20 As

RuntimeGraphRegistryRecoveryTest.java ME KZATH graph & BT IKE s hash ANDUECEZL; S WIFHZH
kA

PaymentWaitExample.java 81 i T A2 19 v 2 v £ S — publishEvent — JRE Ay & 3

payment-wait.bloge DSL await Ht, €& FMCHEE. BRI L

RuntimeLoopOperatorDurabilityTest.java IEERR PRS2 ) AT M IEAR i

134 A AR EE
£ H R AL R B — 0 o 9030 B SR IVM RSP, (B R
MBS S

o FRAEBATIE R A ATEAML, FTAB TR SRS L, TR ML E RIS
o FERVTRERFSEEU . BUNNERECR (FERSL AR AL o 1 — DR IEIX A KT R IR B
PR, EHALMIEREH o H AN R

o KPR ERE L worker#ﬁo 1t Worker A _FH:#2HY graph W /HELE Worker B 14, 1] Worker A
Al REAKIEAZE [ER

FEAPATARYRE T IX =AM R B8R i 5E i BN 08 i BIFE AL, e SR SN R0 5.
MER—7TCIL EHES EHE \%EEFV”E%%Z—FEH%I SEAER AT LA BN Lepe A i, AR
TR BT T Ak st

UyF%E:  BLOGE W F: AMASE “ S8 s ML B 5182 Bhid checkpoint it p935 i, H
W PRI HI . A INTEIVEH B A4 (EXTE checkpoint ARYERS, ZEE LRI REAL T ARAVIRE: 5
St AT S N 5 AT

135 JVERR
WL ABITAR R Fr ity 45
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https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/test/java/com/leanowtech/bloge/durable/RuntimeGraphEngineDurabilityTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/test/java/com/leanowtech/bloge/durable/RuntimeGraphRegistryRecoveryTest.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/13-durable-execution/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/longrunning/PaymentWaitExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/13-durable-execution/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/test/java/com/leanowtech/bloge/durable/RuntimeLoopOperatorDurabilityTest.java

13.5 JOVE AR — B A 5

Graph Execution

validateOrder checkpointed (NODE_OUTPUT)

createOrder checkpointed (NODE_OUTPUT)

initiatePayment checkpointed (NODE_OUTPUT)

awaitPayment SUSPEND_CONTEXT saved

WaitStore: WAIT_SIGNAL

WaitStore: WAIT_TIMER (15m)

fulfillOrder not yet reached cancelOrder not yet reached
ExecutionStore: status = SUSPENDED

EPZEE e NN DGR SR VETIIYE

1. M ExecutionStore 1%k ExecutionInstance,

2. FOFTANE = E5E T KUK NODE_OUTPUT #5425 1
3. fRHT WAIT_SIGNAL S5 5o

4. M awaitPayment k& — branch — fulfillOrder,

AR PR S A -

FRiR ExecutionStore PATAE RS RES. 2. IRE IR
KA ExecutionCheckpointStore T . EEAMEIE. $ke E R, foreach 3R
6 WaitStore WTAMEE (F5. EiNa. 5. FH)
AR WorkItemStore FRALFRERAE . EMER 2. FEITEE. R

AT A A A R B ORI A

RUNNING FAILED

COMPLETED

FAILED_RECOVERY

SUSPENDED
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/execution/ExecutionStore.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/checkpoint/ExecutionCheckpointStore.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/wait/WaitStore.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/work/WorkItemStore.java

— Y B A IR 13.6 bloge-runtime-spi f5ikf

13.6 bloge-runtime-spi f&Ek
TEEAEATAARZ /T, SB45” 487 fivfao R ANIITIZHED) i s

* bloge-runtime-spi 9 B2 []. ExecutionStore. ExecutionCheckpointStore. WaitStore. Timer
Service. GraphRegistryStore. LeaseStore. AuditJournalStore. TaskInboxStore, Jjj_iX4& store % Hi

S St Oop
* bloge-durable —— 5| SE A, X LEHE 1 IR W18 checkpoint Zfi#hs, AN Y
NAFSEEL

B SIS F A B (MyBatis/JDBC X /. bloge-durable-mybatis). X/ PI4rmMA: LR FUEAEA
— D HEEXIE . FAKI bloge-runtime-spi RIT], JERF5[\B1EE T4,

<dependency>
<groupId>com. leanowtech</groupId>
<artifactId>bloge-runtime-spi</artifactId>

</dependency>

137 F—PAsf TG
AR H RuntimeGraphEngineDurabilityTest. &7/~ [ > graph /£ /5[ S04 FHE. A5 5k
B b 58 KX IERARAE AR = iR B IR S A

1371 11— T graph

// Shared durable stores (in production these would be database-backed)

var executionStore = new InMemoryExecutionStore();

var checkpointStore = new InMemoryExecutionCheckpointStore();
var waitStore = new InMemoryWaitStore();

var timerService = new InMemoryTimerService();

// A suspendable operator that parks execution
SuspendableOperator<Void, String> waitOp = (in, ctx) —
OperatorResult.suspend("ck'", null, Duration.ofMinutes(10));

Operator<Object, String> completeOp = (in, ctx) —> "C";

var graphBuilder = new GraphBuilder("runtime-cross—process");
var graph = graphBuilder

.suspendNode ("w", waitOp)

.node("c", completeOp).dependsOn("w")

.build();
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https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/test/java/com/leanowtech/bloge/durable/RuntimeGraphEngineDurabilityTest.java

137 —A iRl — Y B4 S ]

CountDownLatch suspended = new CountDownLatch(1);

AtomicReference<String> executionId = new AtomicReference<>();

ExecutionListener listener = new ExecutionListener() {
@Override
public void onGraphStart(String graphName, GraphContext ctx) {
executionId.set((String) ctx.get(ReservedKeys.EXECUTION_ID));

@Override
public void onNodeSuspended(String graphName, String nodelId, String suspendKey) {
if ("w".equals(nodeId)) {

suspended.countDown () ;

¥

1372 HER2—(E0|E 1 FHfTE R R

var enginel = GraphEngine.builder()
.registry(new DefaultOperatorRegistry())
.executionStore(executionStore)
.executionCheckpointStore(checkpointStore)
.waitStore(waitStore)
.timerService(timerService)
.listeners(List.of(listener))
.build();

/7 VEMGAA executeWithOperators() JiE| G G L&FEHISTT, XHEEHAEEMEHEL,
/7 BB AT LIRS .
Thread runThread = Thread.ofVirtual().start(() —> {
try {
enginel.executeWithOperators(graph, null, graphBuilder.operators());
} catch (Exception ignored) {
}
1)

// The execution is now SUSPENDED in the store
assertTrue(suspended.await(5, TimeUnit.SECONDS));
assertNotNull(executionId.get());
assertEquals(ExecutionStatus.SUSPENDED,

executionStore.get(executionId.get()).orElseThrow().status());
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1373 IR 3 —FEARFRIGI% 2 B

var engine2 = GraphEngine.builder()
.registry(new DefaultOperatorRegistry())
.executionStore(executionStore) // same stores
.executionCheckpointStore(checkpointStore)
.waitStore(waitStore)
.timerService(timerService)
.build();

// Signal resumes the suspended node and continues to "c"

engine2.signal(graph, executionId.get(), "w", "resume-data");

// Execution completes
assertEquals(ExecutionStatus.COMPLETED,
executionStore.get(executionId.get()).orElseThrow().status());
assertEquals("C",
CheckpointCodec.DEFAULT.deserialize(
checkpointStore. load(executionId.get(), CheckpointType.NODE_OUTPUT, "c")
.orElseThrow().payload()));
runThread.join(1_000);

5% 1 515

2 RSERMSIAIN R e BR TFEAMAFHIN, ENIHEZETARIY . XAREA LR
—AREREEE,

IR

B8 BIRE: HREEEAE. T ABREE T

warm resume RS0 EE, BN engine (3358 NEX 5. EIERY durable 75 B 52 Engine 1 J145. Engine
2 1A — executionId, FFHBEZSFENE TAEBARAFEER.

Engine 1 Checkpoint Store
executionld=loan-42 R4 completed nodes ==
fetch + credit S 5 graph hash

Engine 2 Effect ledger
HRE — executionld EHWANEH
RERTER node LR{3R UNKNOWN

piz 2 313
HEEHER

EE 3| A 5 B effect RELE".

1381 JRIE loan-42, RNEEIH[E engine X5
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=
=)

durable 5% BITER
Engine 1 & checkpoint fetchApplication 5 checkCredit 58k Wi i vl LK E
AR heap X G 412k WAFS I FIASBELEJAE( durable 5L
Engine 2 claim loan-42 graph hash 5 checkpoint JCfi HAARSE node AT HEN &
AT 5 i #1 checkpoint i 5% 522 TAF [F]—i2 45 execution 4kZEHY I

identity J& T execution record, A~J@ J/F— engine instance. IR & R 5EK TAE 2 0], KA EHINE graph
definition, Jf5 BRSNS

1382 effect {J51] BE /2 UNKNOWN

548 Engine 1 ] T approveLoan, HGKT ELHEACHEAE, (HUEFEFE completion checkpoint 2 Fijf5? 1 . Engine
2 HEW—A5E node; checkpoint Jrik [EIZF AMB effect /& 45 % 4 o

PRI, PRE AR T4 6 TN A 1A - Faxe S reconciliation 5 1f], LA HHAARY retry s A\ T2 5%l . durable
execution FEAE 5T Al IC 5% ELOR BA Il S BRI B B2 58 i 5 128 A BN RE N — DR Y A8 R e 25 i

i exactly-once effect.

139 P HT

A N
13.9.1 *&Lﬁ,mgﬁi@

51 82 RTFIG 2 f RTIIN 205 AR R 4 K . 367 SLAE CheckpointType i1

EPN]h
NODE_OUTPUT AT ST FEBIAL i —— R A et
SUSPEND_CONTEXT operator J|f] OperatorResult. g . graph BN SO E
suspend ()
PARTIAL_RESULT 5 SUSPEND_CONTEXT ——i B A\ e EE 4 R T DAL P e R
LOOP_SNAPSHOT TG ERG completedIterations + carryStateJson,
PAEAEER PRI
FOREACH_PROGRESS M iF foreach T2 f5 BIAEEE, LU foreach ] LABGIE B 58k
5
EVENT_CORRELATION await VESUCACHR I SRIKERE . DAl B IR B A AT
SESSION_PHASE_SNAPSHOT / SESSION_ Session [ phase / FE VR LT Session JFAHPINES (ZWE 14 E—%
ROUND_SNAPSHOT ¢ Session)

1392 AT BHHRES
ExecutionStatus HRIEEHA T H Ay B AR i fr &

* RUNNING — T4 fi IE AT B T
* SUSPENDED — /by i [7] T OperatorResult.suspend()
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/checkpoint/CheckpointType.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/execution/ExecutionStatus.java

_— B4 S 13.10 77 ULFE B

COMPLETED — iy 47 £&3 17 il U1 5 ik

FAILED — 1 pUE T A W S5alm 2R

e FAILED_RECOVERY — H 3zl iRk & #81f T maxRecoveryAttempts
CANCELLED / TERMINATED — #7 =45 1

1393 FEfFEM
WaitType JCSRPHAT /] A :

* WAIT_SIGNAL —ZEfEE A VLACER ) engine.signal()

* WAIT_TIMER —J3ETEMT 1Y H shik &

o WAIT_EVENT —Z51FEH A CHRILHC Y engine. publishEvent()
* WAIT_TASK —Z543% H FHT 55 58 il

 WAIT_PHASE_TIMEOUT —session [ phase 2% 8 O fifi

« WAIT_ROUND_TIMEOUT —session [{ round 23 O fil &

* WAIT_RETRY_BACKOFF —{/E A48 A A/ ) 85 1) 2B 3 o gt

TR session RFARIE BT E/, W LABEES 14 ZH——2% % Session, AE 24 phase / round #8[5 f1 session ff fif
A7 AE[A]—% durable ML 2 EPHERE . RSP AMNE T 7 —4% %1% StateMachineCheckpoint
iR IE ] execution-checkpoint SPT #2 N\, A& FFAE L — Rl O A f 288 IRESFESR 15 BE—RE
HIEAEZE .

1394 DurableManager {5822

DurableManager +& GraphEngine H MM A A (76 5 AN E 2 . IRA T EEHEHHE—F51 %4k
PURBSHLA A & :

* Graph 3] — initExecution()

* T 52N — saveNodeCompletion()

* TRIEE — BASEE _E R SCLAR B SRR E I d 10 5%
o JEEREALS5E ) — saveLoopSnapshot ()

« WESERR — IHHAER B RO+ FAED

13.10 ‘5 VLR

oot [X] R R R FL G Java 70
YUREEREFF MM, A 3 AP 5L JSON SR IR SR8 a1k o UnERARIY operator i /2 — 1>
PaymentEvent itk . SUFHIMLJE B A8 ik Map<String, Object>, FRAEVR{E] 7 2EMIALAY CheckpointCodecs

// FRAGILE — will ClassCastException after resume

PaymentEvent event = results.get("awaitPayment", PaymentEvent.class);
// SAFE — handle both fresh-run and checkpoint-restored shapes

Object raw = results.getRaw("awaitPayment");

String txnId;
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/wait/WaitType.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/DurableManager.java

1311 5 DLk — B A 5

if (raw instanceof PaymentEvent pe) {
txnId = pe.transactionId();
} else if (raw instanceof Map<?,?> m) {
txnId = (String) m.get("transactionId");
¥

X fE PaymentWaitExample HffAL AT L,
BE I ol getRaw() Bla UL, #2004 JacksonCheckpointCodec [HZE AL 2 5 4114L 3 X\ Graph

Engine.builder().checkpointCodec(...),

131 e LR

it schema B 5, A £ FI4E R IL
PR KA T operator B v2 A, 4% 25 M record OrderOutput(String orderId, int total) M i T
record OrderQutput(String orderId, BigDecimal total, String currency).
B TR PAT RS2 v1 schema I E N VR A Rl E IHIMEGX M E AL el 2R
N
Recovery error: cannot deserialize the checkpoint for node 'createOrder'

because required field 'currency' is missing from the stored payload.
5. schema A% R fREF A G FRA CHTi w7 B, ANEMEREHF B o« A2 552 breaking change,
TR AT, B LMD REL AT RS 1Y CheckpointCodecs

B 5| FET

F#1JT RuntimeGraphRegistryRecoveryTest, il publishesDs1GraphAndRecoversColdSignalWithoutCaller
Graph R | R RE——EP AL N Graph XFGRTE L TR -
// Engine 1: execute with a DSL graph — the engine publishes the
// GraphDefinition to graphRegistryStore automatically
GraphEngine enginel = GraphEngine.builder()
.registry(registry)
.executionStore(executionStore)

.executionCheckpointStore(checkpointStore)

.waitStore(waitStore)
.graphRegistryStore(graphRegistryStore) // « enables cold recovery
.addGraphDefinitionCodec(codec) // « how to decode DSL

.timerService(timerService)
.build();

enginel.execute(graph, new GraphContext(Map.of("sessionId", '"SESSION-001")));
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/13-durable-execution/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/longrunning/PaymentWaitExample.java#L144-L148
https://github.com/xbdotl/bloge/blob/master/bloge-durable-codec/src/main/java/com/leanowtech/bloge/durable/codec/JacksonCheckpointCodec.java
https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/test/java/com/leanowtech/bloge/durable/RuntimeGraphRegistryRecoveryTest.java

- B

204 5 i 13.13  Graph & X 3EJi (GraphDefinitionSource)

// Graph suspends at "wait" node

// Engine 2: signal WITHOUT passing the graph object

GraphEngine engine2 = GraphEngine.builder()
.registry(recoveryRegistry)
.executionStore(executionStore)
.executionCheckpointStore(checkpointStore)
.waitStore(waitStore)
.graphRegistryStore(graphRegistryStore)
.addGraphDefinitionCodec(codec)
.timerService(timerService)
.build();

// The engine loads the graph from graphRegistryStore using the
// execution's graphVersion + graphHash binding

engine2.signal(executionId, "wait", Map.of("message", "resume"));
1p‘%l‘ﬂ%ﬁ

1. AR graph JE SAEAERAIIE Z A &4 T A2 ERE? 513 4s LUK ExecutionIdentity HHAFAE Y graph
Hash 5 & % i GraphDefinition {9 hash, {15 /RULHEDE, K E < LA "hash mismatch™ 4&1% Jc . IX7E
rejectsColdRecoveryWhenPublishedGraphHashChanges iz FH 451 F A 3t o

2. HEhE IR E 2 EFERI? 2T RecoveryConfig Jf HAL A THIFHZY IS ] (Worker'ﬁﬁ‘?i%T) i,
A%l*"*%ﬂ%ﬁlﬁw\ i BB AT IR ERNE AT B recoveryAttempts TR AR UGELE . WA FEFE

. MRASHEAR A FAILED_RECOVERY.

3.(}raph,n5$LZ?ﬁ§ZE%K§§? 1t GraphRegistryStore /1, “ 4 /A fk graphName + graphVersion + graphHash

+ source., fE/EF7EREEA, JXH bd_graph_definition %/,

13.13  Graph & SRR (GraphDeﬁnitionSource)

5| B0 graph %A1 5] GraphRegistryStore B}, & FEEAIHEIX T E XL
-« Java builder i, B2 M registry S A, GraphDefinitionSource f2[] (com.leanowtech.bloge.core.

runtime.registry.GraphDefinitionSource) IF & RIHHOXA I E B :

public interface GraphDefinitionSource {
String sourceId(); 7/ ZEER AR
String sourceType(); // BN "dsl-file". "“java-builder". "registry"
Optional<String> content(); // UIHLAT, A7 5Ufiih 75

}

{EAg 5 graph IR AIRIRE S, HT registry A7

var source = new FileBasedGraphDefinitionSource(

"file:///graphs/order-process.bloge", dslContent);
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https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/main/java/com/leanowtech/bloge/durable/store/memory/InMemoryGraphRegistryStore.java

13.14 o Hgmfindas SPI (CheckpointCodec) — I B S

Graph graph = Graph.builder("orderProcess")
.definitionSource(source)
// ... nodes and edges ...

.build();

engine.publishGraphDefinition(graph);
=P BURGS T AN AR O =

sourceId() ME—FRIHRIE—C #5148 classpath ZJFEL registry URI
sourceType() Aiff registry fE g W4 (Mds1-file". "java-builder". "registry")
content() AT R LR DSL SOR, SXHFERIESA R St RE B A

USRI GraphDefinitionSource, registry M2 f7ff 1% /51 graph Z5#, K IR EIAMIIFIOL R X T
e EH B BRI ARG, 55 LIRS 2o

1314 FoA S gmfiEnd s SPI (CheckpointCodec)
FRINHW T, 5IEGREE f3m7 71408 JSON. X FRZ TAERXESBH T, (B4~ KRG AR 752

o HEEGE —FRRE A TAER R AR
o N — RS EUEEEE (PIL W505%) MR A
o AR — AR schema i1

CheckpointCodec SPI (com.leanowtech.bloge.core.checkpoint.CheckpointCodec) iEARA] DA HLERIA T 5]
i
public interface CheckpointCodec {

byte[] encode(ExecutionCheckpoint checkpoint);

ExecutionCheckpoint decode(byte[] data);
¥

TE5 |25 builder 2 :

GraphEngine engine = GraphEngine.builder()
.registry(registry)
.checkpointCodec(new JsonCheckpointCodec()) // 1 Jr44L
.build();

R codec IRRETHFr_L I 5 ULRA B #5081 Map<String, Object> [Al#l——tR codec K& H ARk
B, PR E RS2 Rt RE B BEIA JFU IE A Y Java record, /N2 # map.

160 v0.9.9-RCl1



- B

2R 4 ] 13.15  Operator $5£0 AN UG L 5 B

13.15  Operator 540 ANV HC o g

PIRE ATy 234 24 graph definition hash ANUCHC, 5 — NS/ DR« 58 %1 iR 7 T Operator 52, H Y4 HiE
JIHH Operator B4 401l 3 —+5 4. VersionMismatchPolicy HziliXZs checkpoint B4 :

WARN K& checkpoint Fif' 5% Operator ASPUHL; X2 ZRIAHE.
RERUN Bhiti% checkpoint, 1597 SUEHIEATE .
FAIL JH OperatorVersionMismatchException H1 K& .

52 builder HH I :

GraphEngine engine = GraphEngine.builder()
.registry(registry)
.versionMismatchPolicy(VersionMismatchPolicy.FAIL)
.build();

PR RO BIERITE L, A RIEEIRSS . AT R ZeER . ASEHA NS EEAIR, RERUN A K
Mo WARN ZribHrCRb ez IHf Y, LR 2 AR FIr . FAIL 222 1 H3RE, IEB A TALE R
FETIEEZ Sbs

2B AR I——schema migration S 75— 5 WU S

Ll bloge-durable-mybatis artifact H 5 %775 X1 Flyway migration =555 . /actuator/bloge/
schema Z3{ii 45 UP_TO_DATE. PENDING 5§, FAILED ; {{{fi:fT schema [¥] binary L2837, N4 HFTRs migration.
RCI 1 V25 FiT s |H session enum {H; recovery lease SR H V17, audit journal T3 H V9, lease fencing
H V26, 4T B REREM R H, A= T E,

1316 JEYER AT

L A3 A AT N BT BE I W A8 1 T B 4 =21 42 (ExecutionStore. ExecutionCheckpointStore. WaitStore.
WorkltemStore )

2. YH|EPE — D EERPATI, O B ek . 51#m#E e 18 NODE_OUTPUT
A I 78 NodeResults , /AN EHT AT operator )

3. N 451 %A% graph hash AR ISARE 2 (A0 graph S5 REC A0 ——3 T sl IERIVIA. A
[F) 73 30— PIr AR iU 19 R HH P REAN X S Wi RY graphe WK TR AR E AT N o)

4. Y B sh Ik E#B 1L maxRecoveryAttempts 5, HfTH#45 A {4 ExecutionStatus? (FAILED_RECOVERY ——
— NS

ZX7BNo

5. W+~ SuspendableOperator i [H] OperatorResult.suspend("key", partial, Duration.ofMinutes(5)),
SO Z P REMOR? (P55 — 5% WAIT_SIGNAL i T F 35 TIKE 12, — 5% wAIT_TIMER T 5 7
P B SR B2 )

6. Wil VRAFFA TAETE ST AL T 2-4 JRI B PRSI o AEIXBEINT I B, RG22 RN o VRIER AN i PR
LELEIE A TRENS ZH BT B AR EIRAT > (PREF operator Hii i} schema [ [H 34 : /] GraphRegistryStore
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5y graph URCARAL , LEVKE IR GEE BN IE WA graph & s 8 compensation operator 11t iR
FERE I BRI s E M th %4 R HAFR A ART, AIKHEE ﬁm&ﬁﬁm@@¢@ﬁﬁﬁﬁﬁ

1317 SLEG

s M PN B ASCARAE, FFELLG B TR 9 5t o
1. Q> graph, L& =/ Al

—/MR BT ID {318 operator,

e awaitPayment —— |~ SuspendableOperator, {#iJ{] OperatorResult.suspend("payment:" + order
Id, null, Duration.ofSeconds(30)) ¥k,
e fulfillOrder R ffi awaitPayment, & [E]— 437 ID

2. MNIB T (R AL -

* createOrder

var executionStore = new InMemoryExecutionStore();
var checkpointStore = new InMemoryExecutionCheckpointStore();
var waitStore = new InMemoryWaitStore();

3. $447 graph 1f enginel . HKiiE:
* $ATIRASH SUSPENDED.
e createOrder {£7F NODE_OUTPUT }& ¥ 1.
¢ awaitPayment {F{F SUSPEND_CONTEXT f& ¥ i
o A0S A4 WATT_SIGNAL F/1 WAIT_TIMER.
4. fI|7 engine2, {di FHHH[EI /750411 DefaultOperatorRegistry. XTI ik L 55
engine2.signal(graph, executionId, "awaitPayment", paymentData);
5. Wrs:
* AT
« fulfillOrder 75—} NODE_OUTPUT &% fio
© FTAERACT CHH R

HEFr: J5 H GraphRegistryStore, 22fE A& AN graph X515 A T H engine2.signal() —— (L F#A
71D,
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— B S ] 13.18  SLIRIGIL K

13as SCIGIGUL R
o THH S AEL: PrdbFiSE identity. definition f{] checkpoint 555 .
o RMCSE : 24% definition version; VK& UCH IR A S BRITH o
< GEBAR: GEAGEESARE, NIEBIANES effect SRS TR
« Z5>)51A ik checkpoint; PR s A2 AIFEAE 10, SE AT MU E B H UNKNOWN Hi1| Rl
1k

13.09  JRAE L

13190 BP-11 — 2 A FGAM ] 5K S S 157

KAMPEAF S deadline, LART {5 RISAIE , FEHT runtime SEHUGRE JORAS . F1ZY fencing 5 4N effect
PRAES H B o

BAS R S) s MRRARIE AT WA EUE. BUb)S SR G, WA A worker 2k B4R ASREE
A B

JFEE, RS R

1320 [2]Jp

© FEASAT BWEFF AT (s i BRI FAFORAIIRITIRIR, i graph BEAE B BUR 77T . I
AR5 EE LIRS -

o PUNIBTTH A ExecutionStore. ExecutionCheckpointStore. WaitStore f{] WorkItemStore T
Befitio TFARWHE A AFSEIE ;A= 23508 H] MyBatis SCHERYSEH

o WAERY, 512 nEe A ROk e T R B S B B e R TR

o S ffiff] GraphRegistryStore ifiid graphVersion + graphHash Z§5E 5 I%) graph & 3 AT

P R4 Graph X¥5.

* 5|%4% graph hash AL BRI, B 1404 fi/graph A DERC.

o Hal ik E (i 2 A1 RecoveryConfig, LA Mg worker IASH #K0 1T, IF4H7H recovery
Attempts T,

o KA AR JSON FPAILHY. (1] getRaw() BCABCILAC, =(H & X CheckpointCodec AL Hl 4 Hria
FTEWRESNITZ AR I 2

1321 N

£ 58 14 TE——2 4 Session H, VR4 M FE AR — K graph”2E [ B KA RIHAT S B ARAEIX HL 22 2
A S IE LS 2 E R phase / round session [F3EA, FFARLEIEMIEIEE 15 E—ARESHLo

1322 S

* bloge-durable README — 5l v . (fif 5. Pdigtias. schema jTF%
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https://github.com/xbdotl/bloge/blob/master/bloge-durable/README.md

1322 244 — B A 5

* bloge-durable-codec README —JacksonCheckpointCodec fi1[ & Y44t

» CheckpointCodec SPI —codec 4[]

» ExecutionCheckpointStore —1&4r [ {7 fi# SPI

* ExecutionCheckpoint —f&ar fiitlst, IS hRiH AL 24/ fl1 operator 541

* CheckpointType —NODE_OUTPUT. LOOP_SNAPSHOT. FOREACH_PROGRESS. SUSPEND_CONTEXT Z&

e ExecutionIdentity —fH)7 2] 454k, graph 40 HH

* ExecutionInstance —/Edn i iRk, AL MR, RE ZIREL

* ExecutionStatus —RUNNING. SUSPENDED. COMPLETED. FAILED. FAILED_RECOVERY

* WaitType —WAIT_SIGNAL.WAIT_TIMER.WAIT_EVENT.WAIT_TASK.WAIT_PHASE_TIMEOUT.WAIT_ROUND_TIMEOUT.
WAIT_RETRY_BACKOFF

» OperatorResult —Completed vs Suspended #5345 G257l

* SuspendableOperator — ] £ 47 [T operator #2%)

* DurableManager — 7| S5 55 A (7 2 [] (1 A I F2 )2

* DurableStoreFactory —{ii J[f] MyBatis + Flyway [/ 4577 (£ fif 4%

RDBRAE — 5 2 N ERHLHI R L 254
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https://github.com/xbdotl/bloge/blob/master/bloge-durable-codec/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/checkpoint/CheckpointCodec.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/checkpoint/ExecutionCheckpointStore.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/checkpoint/ExecutionCheckpoint.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/checkpoint/CheckpointType.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/identity/ExecutionIdentity.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/execution/ExecutionInstance.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/execution/ExecutionStatus.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/wait/WaitType.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/OperatorResult.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/operator/SuspendableOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/DurableManager.java
https://github.com/xbdotl/bloge/blob/master/bloge-durable-mybatis/src/main/java/com/leanowtech/bloge/durable/mybatis/DurableStoreFactory.java
https://github.com/xbdotl/bloge/blob/master/docs/core.md

— T BB

U4 5 (5 10-13 20) 5= B eli——H A SR (58 10-13 )

S =B Bl i——H e SR (55 10-13 &)

PREAERT LUT P R EAFALA R B TARR SR G HRSFAR MRS, AR R 5 IRE AT

o1 ARFEE] T4

%10 =—H I E H 5] \T subgraph("name") 157k, VR*%2: T H] DslCompiler.registerSubGraph() ¥
W Graph. 34 HAR AN AL graph, FF#sHI/E IR E] (isolated vs. parent). {RIAFEE] T dynamicSubGraph
GBATI Ak DSL) fEft 255 NE A

11 BE—A R A R TR RS foreach GEITEES, T NICEPAT K+ graph JHILEESE
5) 1 loop (#fy max_iterations. delay filuntil IWA[#REE ) IR [ #F 7 HEALEREESRANMTUL SRS, LLA loop
Iteration QAR MM EIFIGHI T2

12— G R R, B T H R RE 1. d@id await, graph R AT HoANRRZE 5 FH worker thread, H
AINE SRR G AKE o« K53 T 4% key REKEA:, DURIEGE 52 M RE K3 LT

S5 13 BE——FF AT S9N T E S K E BT AR 1Y store 5 identity. 2 5544 worker H] LA$55Z checkpoint. Bk
BT RUFARSERI R AT MARTESC checkpoint B SMESEIE 75 285m0 K

02 PRIAEN % REME]

BT AR ECN 2 &, FFIRAZ AL graph,

* H foreach Ab¥EEA . FH loop SEIMFRIAITEER, FF AR F Sk IERIN S

* JH await £ graph. SCERAMTFAE, IFHOUHERIAD IR

o 455 AL store 2\ GraphEngine, JHIR L — Tt — WIRE — ST 19 5E R
* f#RE checkpoint. PRATHRIHMI graph FEIFEZ AIHYOC R

03 XA B B LR IR
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0.4 RO — O B

AU ST (5 10-13 %)

N AE=AR 24 1E

FEN % H isolated /FFHIIT HI T parent ” AT ZAL graph B9—4>  BRIAGLH] isolated /E L, J@d 1 &4 A 62

B> AT E. parent /E SIS

context,

TCBRPERR (A until %A max_  IXiC loop BRUETCHLN AP until @ 25GIR I, HIRZAIZE max_

iterations) iterations {44 M,

8 await 4§ Thread.sleep() VA T RS AP ZE R ME & await JEfFT AFFLERHIE worker thread: FrAft
wait. timer 55 correlation XA EIHFE R AR
Pio

TR BTk FE AL store “CAIGEI: 2™ FHNAF store SLIZE > APL S E B2, [AHHE

FEENRBEPERER H T RS

AR B 12 HMBRBRE AT PRl 25— PUTa—F, CEss .,
% M\ checkpoint K& o

0.4 HTIEZIRNL

N =)

& (Subgraph) — MG AFREM TR Graph, {ENEANTY RHR AN AL grapho

foreach WA, NENITCEPS T IRIE MR LS R

loop 2 A INAT max_iterations &, At delay 1 until 3B Hi 4%

loopIteration FEMEEMAPI AT B ZTF G A BT -

await 4t graph IR . RN E S 2A T

Checkpoint A R SE RS X node i AT RSB HF AL R

¥kE (Cold recovery) FER—A5IE) L, i AFF AL AEE INZE checkpoint K& graph £

7o

o5 il VeRE IR TRRY I Rl

TR EALTE 200 NHIE BTN, EARES AR S THIABI K. i1 BIUHE foreach, loop
s await, JEFRHHBECIRA AU VLT (R A7 TEARRE S (1 sleep IRFRERAG await 2 (AR AN VEUE,
I BRSNS signal 115

0.6 N4

SE VU BB A4 B R AR — IR MR T 1) B A iy R A R S0 sessiony RS, DAMRE A
A JE T AL, EE 14 ZE——2 5 Session T 1.
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14 35— Z % Session

f B—— i A IO

S5 Py Br— i JA SR

914 =E—22% Session

Session. R IREFTAIS 2R Agent
Hbn: ibfg— MR RIRSE A — U owner.

GG BRI, PR ENE A A5 N 12 N — IR graph TEE ] session (LA HAUE) . W H
ONCE / ROUND Wi phase FEAS 8835 B, VAWV RE A BEAEE o BB RIIRE 2 IG5 SRR R 15 T o

141 2 Hbr

L X5 H IR graph” MBS 2 kM55« £ Bt phase A session”o

2. I8 session EAR A —4H A £ phase, JFf# ONCE 5 ROUND [1HRTFi0

3. f#iF] ctx.round.input. yield_on. until f] then ;E%%@E*E’]%?{:bx

4. ELESNEN . TR IraARIRE 2, WT%%LHETIU%”F{%”

5. BT AR session ZIEFHGR . (Tl 55 12 5 5 28 13 3 HAYEE graph 598 H fa] H

2 [ ESF

o 812 BE—SEAFH A [E RAF B HER / F5 a O R
o B 13— AT session V7 7E 6] — B AR E B> -
o 87 m —Z BRI Operator ——£ 4658 B H A5 1E operator 11 FUE I IS A2 45 ] 52

143 PRyl

ch13/customer-service-session.bloge A session DSL: [Af — Z#4012 — A — IR

chl3/interactive-review-session.bloge H /NI collect — review 487Kk — finalize #25, T T A% | S ES
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/14-multi-turn-sessions/assets/head-first-bloge-examples/src/main/resources/bloge/ch13/customer-service-session.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/14-multi-turn-sessions/assets/head-first-bloge-examples/src/main/resources/bloge/ch13/interactive-review-session.bloge

— VO B TR 144 fF 20X AR EYE

JER A2
CustomerServiceSessionExample. java FH PhaseBuilder.once(...) /PhaseBuilder.round(...) #J&[HE—
/) session [/ Java Fluent API Jjli A~
bloge-session-ext/README.md N AT session JafTHt TR E D S AR ER S P
docs/session-phase-round-specification.md session / phase / round {5 DSL 5izf7H324

144 N AIXIREE

185128 0, (RELS T ik graph H, SRTEREE . IXELREMRME I TR S,
S SN T S

EATHE TARF A A graph + —SEFE, TR —BELIE Aot S H

* JoFTHHIT

o AR 240

« FHEE

© NEEIE R ARSLE ]
o N LSO IE

RIAERIAT Rt n] LA awaits 59 SORTE R SCHFRAE— 3K graph thik. QYIS S 00 SE UGB S RIKE AR
BABFEEAE graph 54 B, AR SR AR o

session UM EEAEXE: I ZHRACHAGS 1IN —FBfTI B (RATHERT AR RSk E R
DAG, T2

o BRLE IR AT IR

B SV vl

© WE SR TR Bolk s R E

© XBOECHEIZATEERS . S FILRSEAE B

145 SEEEXG, FFE Session A5

HEPRAEEREIEE, HECRAWRE. BT m—MEREL E) B, FHETHRSCA AT
% 72o Session FLLREHAYZIXBIUAESCHE, AR — A TG STHRFIIR” HrR.
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/14-multi-turn-sessions/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/chatbot/CustomerServiceSessionExample.java
https://github.com/xbdotl/bloge/blob/master/bloge-session-ext/README.md
https://github.com/xbdotl/bloge/blob/master/docs/session-phase-round-specification.md

14.6  OVEARR — T B i TR

TURN 1 - customer CARERERE , BRGRE.

J
TURN 2 - assistant BRTESEEBX ; WETRRBR.

J

N
TURN 3 - customer “EpEE T %E. "

N
TURN 4 - assistant action=handoff ; 3# A solve , B4 tH A TRk,

s BERHEE S B —IR

P RTIE A Session owner Nt AR

T B 5% 1 identity Session context TF—HHTE

AT P ctx.round.input.userMessage HJET 471 round

BT E2 5 done respond.output P yield 5iEH
action=handoff phase transition &/ 1 owner M triage 3245 solve
B B wrap-up output 25 77 A€ R terminal result

55 2 545 respond J5 yield, [N U RE RIS, 1T Session {345 BE1E triage. %% 3 4[N T —ik
round input., 5 4 483%[0] done=true 5 action=handoff, phase A iTf4%] solve; EAS A R AR HE T
U B T

BAEARTEA T8 : phase (157 —MAHET BL, round f157 KA 52H#, yield_on A SMBHT LR {5,
until 15 IF B4 AT A &

146 IR

AT LM session HIEEZ A graph S04 7144 o

SessionGraph BB A HIANT] AR R L

phase AL AR IR — A 44 D BR

ONCE phase B graph $7—IR, AJG KA BkEE

ROUND phase BRI IE S AT 5, Bk Z AR
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2H 4>
SessionExecutor Jashs Zi55 WERMATRMEFPRE, FHLIEP1F session
DurableSessionManager A T AL checkpoint store 5E A lease 5 H KA

2% phase FEARIEE T A2 R

Phase % & JEIT A
ONCE s T R BT graph. S, AT then
ROUND WEIERISEA TTHEI SERER HERE T, AT graph, HET until, SAE AL

e B3~ > phase

KA E  graph DTT— AT A ERRUARUIY 1T session 3T 2RI TZ IAAY S B o

session customerServiceSession

R - £ 4RE + SessionStore

[@1& (ONCE) -> %1% (ROUND) -> (& (ONCE)

signal(userMessage) 1E#6R 4k4R

E %/ respond.output.done == true

‘ % : checkpoint > 2 -> & ’

‘ graph ARKHIAE ; session AR EIRF ’

SJohs
147 FB—A s TR
companion 1 F| H1[{] customerServiceSession ;& it TGV 1 e/ NELSLTR -

session customerServiceSession {
idle_timeout = 5m
timeout_action = "cs_session_timeout_policy"

max_rounds = 20
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14.8  YrfEo 0T — T Bk i TR

max_history = 50

phase greeting {
node greet : CsSessionGreeter {
input {

sessionId = ctx.sessionId

}

then —> triage

phase triage {
max_rounds = 5
yield_on = [respond]
round {

node respond : CsSessionResponder {

input {
userMessage = ctx.round.input.userMessage
}
}
}
until respond.output.done == true
then {
respond.output.action == "handoff" —> solve

otherwise —> wrapUp

MBREFEE:

et N—IR Y greeting phase

FHUE R HEE 1Y triage phase

FRRAE 51 payload #5323 iCAHTHY ctx. round. input
HE done != true, h4KZE2REAE Y] phase
—H5ER, HE 2% solve IASE HH% wrapUp

XIESE session FUMHE: RIEACEL RS 7 ZAC R M\, SRR IRTRAN I 2.

vk w b=

148 R T
1481 ONCE 55 ROUND i 1 [ /2 A [] J2 1 1Y i) 7

BB ERINAZS B 20T, ] ONCE phase:
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o 14.8  HFfEIHT

o M
o BB P E L
o AP
Y B IERIRTTREE T, 4] ROUND phase:
o UGB, BRI 0

. TUTVFEF HEAEREEL
SEHR LM, EEH T RA L,

DSL 2 Fr LB X ok, st/ oh 7 it B 38 B h % pl— e LS i g 2 32 o
us2 H—HEEERIT A4
£ ROUND phase H1, Iz{THISAE 1 GraphContext 2 #MNHTEAJLEYRE:

MFTR K BRI payload
Z BT B A58 phase i Hi
* ctx.session.namespace / ctx.session.ownerld — SRR T B0 EE, BLAEERIMEMNT 5 HY session &
By
i DA—#E L IE 2[RI I 2 = 284000 -

* WK B30, B0 ctx.sessionId
« ZH phase [ 2 AHTH . B4 ctx. collect.output.x
o METH T RIESHIE . Rl ctx. round. input.

1483 Session Z4 | 5 BRAE

e ctx.round.input

* ctx.<phaseIld>.output

PR A BRI

idle_timeout session 30m [ EREZA P WARZ S E /N

timeout_action session I 1B TimeoutPolicyProvider fiHfT Y S M
51 H

max_rounds session 100 FIT 4 round phase 3 [ U YR T A

max_rounds ROUND phase 1 L7} phase H CHYFEIR IR IERWO NES
JUP A e s

max_history session 0 iR A 0 RaRTCIRE], AKX

yield_on ROUND phase LT R R ARG R [F LT S

on_round_failure ROUND phase terminate_session — IR PAT I 1% 5 AL B

max_visits phase NI IBATH I then BUMEEHriE \1Z phase
A F IR

then phase G TC MBS TR J= Sk

XX AT P AR 7 2 By e 3 A BRI

* max_history = 0 £ RLTPIEE
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14.8  xfift ot

JE ST

o WA (i max_rounds HY ROUND phase H < jfl—%4¢

H max_visits [5j II- phase 2 [A][1) ;2 &2 k%
max_rounds BRI 2> ROUND phase NGRS DIk max_visits PRIV isfTHHE T HE #7719
then BUIEE N 1% phase IREL. WAE ., W HEAH route 1] phase 53 JCR A1 Bk:

phase classify : ROUND { ... then "needs-more-info" —> gatherInfo }
phase gatherInfo : ROUND { max_visits =5 then "complete" —> classify }

— H i3t max_visits, iafTHt< % 4 PHASE_VISIT_LIMIT_EXCEEDED, F1#li ! SessionPhaseVisitExceeded
Exception. (T H W i 1 M mAL 1R 1L 512 40 session FRI0 R J M. FIRETEHTHE NI phase P57 % E

max_visits,

usa JEE RIETHMENFIRES
Session [ B API HrE R 5 4R /)N «

SessionExecutor executor = SessionExecutor.builder(engine)
.accessGuard(new OwnerOnlySessionAccessGuard()) // 2kik
Lbuild();

SessionHandle handle = executor.start(
sessionGraph,
new GraphContext(Map.of("sessionId", "SESSION-1001")),
SessionIdentity.of("support", "user-123")

);

executor.signal(handle.sessionId(), Map.of("userMessage", " FRAEIEZK"), "user-123");

SessionExecutor HAATTYHT JVM HyG RN 7738 Ho o builder 7] LA E access guard. listener. timeout policy
0 snapshot callback, {HASEEIN I AAL store,

WY BATPRAF T session snapshot, Hf#Z4:H #TM ) SessionState I T30, PR T4

SessionHandle restored = executor.restore(
sessionGraph,
restoredState,

restoredContext

MITIERIE R TT IR RS, A5 &I checkpoint. 18 5 lease, A5G B /G G AL KA
EE #7311 DurableSessionManager 4 1o k28 TAE,

1485 A BUR R A — 5
session fEAESAFHEAR R AE A, LAZE T WA B Ak St 5 &2 oA ML 55 AT AS B
ERYAE LT, I/ 7S] ownerOnlySessionAccessGuard. X :

o WEHEN T session, JEA I EIEAR signal(...)
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— T B i TR 14.9 & WLBERE

o BREL. ARZEHEDE. RS ONERA LI T B AR
o 5HH—YRAY graph” M EL, session B B 43 AL ay B HAGRE T —ik

R AR B O I IAE S SR R caller id, PR ALY start(...) FUSEE /e, T HEIXDGFEHIEN
Spring JEPER ST 73— owner:
spring:
bloge:
session:

owner—id: ${HOSTNAME}  # 4HJ JVM [ durable recovery/lease owner
spring.bloge.session.owner-id A& H P S0 8t dT e, 1M 2344 T durable recovery claim A JVM FriK ;
A&, durable manager 2=/ AFEL UUID. ALE T /4% SessionIdentity MRS % i FH f1 5o

1486 A ABHEANZ{H ] session
AR A EHEm 2w EBRIA ] session,
1 graph (/R BT IE G IR LEAE 1L«
o BARARENA R B /R E R
o k55 A H node FEEEEY) phase 451
o RO AR 25K DAG hi LR ABAT

PR EAERMER R a2 RS Z RIS . AR 2R, AE2E 8 15 B AR HEEM S,

19 i WRE B

1491 [X] /5. T ROUND phase 2R\ H —%%
THIXBE LRGSR AR

phase triage {
round {
node respond : CsSessionResponder { }
b

until respond.output.done == true

(EU AR A B E phase 2% max_rounds, ‘& H T84

phase triage {
max_rounds = 5
round {
node respond : CsSessionResponder { }
}

until respond.output.done == true

175 v0.9.9-RC1



14.10 i Wi s A i JE A

Session 2 max_rounds = 20 ;24 HTE, FEANSTE 55 ROUND phase BRIAME 1.

1400 ULCRR

i IRFEFE, N ARITEREAE]H session

MR )E . IR B — D HH) SessionExecutor, Ff]|H session id ik signal, #iZs2RM, MHTHY
PuATEr HIRA AR BE BRAR A

SessionExecutor executor = SessionExecutor.builder(engine).build()'

executor.signal(sessionId, payload, "user-123"); // “Yujthfras 7% (71X session

WM B T E M E, PE SessionState, T JH restore(sessionGraph, state, context); U1
T store [N FKE , miffif] DurableSessionManager, [ & execution store. checkpoint store f{]
definitionLookupo JXZ%J FUE G A AFIRATas R B C A 20 A IO RE

un 5| SAEY

FTFF interactive-review-session.bloge, FI[HlF 45 12 25 EH FAL /it
XK G R

RPN LR ) ONCE phase.  collect JUMBCBEIFH L H 3.

fUE S B9 ML ELAK ROUND phase.  review ESEUCE]— K [BISgtth AT 4.

H ountil HEEEIXIEH 5. U455 AT 2 needs_revision i, 459477 phase.
5 5 FH—"1> ONCE phase [{ 2. finalize N5 —{RigZ 4.

bl o e

session interactiveReview {

phase collect { ... then —> review }

phase review {

max_rounds = 3

yield_on = [reviewRound]
round {
node reviewRound : DecideReviewOperator { ... }
}
until reviewRound.output.decision != "needs_revision"

then —> finalize

phase finalize { ... }

XS 1 HARARE 2 RIS TR, TR0 SN R T B3 BS54 o
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/14-multi-turn-sessions/assets/head-first-bloge-examples/src/main/resources/bloge/ch13/interactive-review-session.bloge

— P B IR 1412 ARG A

1412 AR

L AH AR Z AR S FH 8 graph, [fIASZS] A session?
CHEEN AR AA — R S IRE AR, IATEZL phase X THEEHIT )
2. session Z¢ max_rounds 5 phase 2} max_rounds {14 X Hl|?
(R /2T round phase 2L 2 TE ;s 574 HERA 4 H ROUND phase, 1] HERMEE 1.)
3. ctx.round.input B Ef42
CHATH R E BCEIR) payload.)
4. max_history = 0 fCFEA+ 47
(7S TCRRIOR S, TASE R AT )
5. A SessionExecutor.restore(...) i, M LAHRAA42
(SessionGraph. E#J511 SessionState FIX M [F] GraphContext:; T ALY lease TRE A& T4l N AFHA T
firo)
6. session 5 “—ik HAF—> await 15 51 graph” R 22 72 (4.2
(session WA phase 7 $EVRIDF . session DB / P /51046, PAN #5 2 KA5 5 HIVKE TE o)

1413 SLEG
HiR: fB—— k%R graph 20 s 1E 122468 support session.

1. M greet. clarify. resolve =75 HIF 44
2. 8 greet f] resolve Jji(iJl ONCE phase.
3. {EPEIE A ALE ) ROUND phase.
4. Bl
e session idle_timeout = 10m
* session max_rounds = 12
* phase max_rounds = 4
* yield_on, il AEAFACES ARG ARRE £ 3 I &
5. BRI 50 SRk T action == "handoff" If%E A T,

HEFY: BEhE E X timeout_action HEME, 11235 IA] session FEZL [ RTHG AL HR I

1414 F5 /4 Session (Durable Sessions)

RN EE 2B N 7 SessionExecutor. fEAEERGEH, FSEREL NI EL R FUOK Y session T EAG A SURFA
1, A BB 5 /715 - bloge—session—-durable FiefE{iEfK DurableSessionManager IF & M4 Y o

14141 Maven i

<dependency>
<groupId>com. leanowtech.bloge</groupId>

<artifactId>bloge-session-durable</artifactId>
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14.14 #5/x Session (Durable Sessions) — U B A S S

</dependency>

14142 AJEE S

Map<String, SessionGraph> sessionRegistry = Map.of(
sessionGraph.name(), sessionGraph
);

DurableSessionManager durableSession = DurableSessionManager.builder()
.executionStore(executionStore)
.checkpointStore(checkpointStore)
.graphEngine(engine)
.definitionLookup(sessionRegistry::get)
.recoveryConfig(SessionRecoveryConfig.defaultConfig())
.build();

durableSession.startup();

/! AR active session, signal() <=4 claim durable execution.

// W2 checkpoint, T F—iHi .

durableSession.signal(sessionId, newTurn);

DurableSessionManager < il @77 durable snapshot callback F{ SessionExecutor, session snapshot £ checkpoint

store 5 N 24 signal(...) {EAHIF AZi% session i, manager <= claim X i execution. H[1Zk & Ut checkpoint,
T4 signal,

14143 NG A5 ARSI

45~ session graph & &[5 —]> contentHas o XM TEHE
AR — A RN #B. 24 DurableSessionManager hﬂﬁﬁ_mﬁ Eéz‘ﬂﬂﬁﬁﬁﬁﬁﬂ A5 MR E ARG Ay i
fribEs.

AR RDCHRC, 1B session fE UAEME B N2 G R4 T 2.

14.144 SessionVersionMismatchException
USRS 75 AN ULEEHS, DurableSessionManager <= SessionVersionMismatchException:
try {
durableSession.signal(sessionId, userTurn);
} catch (SessionVersionMismatchException e) {
// e.sessionId() —MWF session ZIW T
// e.checkpointHash() —F 2 fHRYME 7
// e.currentHash() —X4u7E LI 7

;f

5
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i LR 1415 SRS

P RN (BRI FER B B—— GRS 2 R E AR

T35 |H session, FHITU4 [F session MRAST] L I3 I ——4f 3R =4 )5 JE 8l 42 3 session

T LN ——SCIY H 2T RS B4R, HLIH phase SRS BRG] 25T &
X

PR R G BRI DL S5 5. 5 A R B IR session 5 1] LA LA E58 KA NIRS | St
AIRETFEIT BT HE

1415 SLIGIG I

o VMG WAL PUBS KGR context. round input. yield ] transition,

o RIS : B session identity S 2 4 [F]— identity 1 checkpoint.,

o JIEMAII 5 JIEBH Session Ay A, ASTEBA XIS N A IEAf

o 25541 PUSE transcript; Hef—50% N 32T phase 3 EF5E owner FI TN — transition A fERE RIS IF o

14.16  [2]Jpi

o 5i graph HAR R RI T session EAE LA H

* ONCE phase 155k ./F; ROUND phase 11 5714(5 S UK sl 5 & it o

* ctx. round. input Z/MHB(E 55 Y FIHE IR graph 2 [ A

+ session ZEFR | H] phase ZEFRGIAE —[FI=F, BRI & AR D o

o AN AEBA T AR SR TR IIRAS s EE T store [ E YK E & T DurableSessionManager.
Y ST E AR RHE G T2 B9k DAG B, session A2 ELIEAIE IS

1417 N3

£ 85 15 E——HRESHL B, RN TS DI B A 2R 2R, S\ R E ML, 1
AN draft —> pendingReview —> processing —> completed 7XFERYA: iy B I o

1418 S EEEE

+ bloge-session—ext/README.md — A {F session 1o/ TH S i A

session / phase / round [ 5¢ #2324
Java Fluent API /x4

» customer—service-session.bloge —— /A% DSL /144

e interactive-review-session.bloge ——3| 5=\ 5 7~

* docs/session—-phase-round-specification.md

* CustomerServiceSessionExample.java
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https://github.com/xbdotl/bloge/blob/master/bloge-session-ext/README.md
https://github.com/xbdotl/bloge/blob/master/docs/session-phase-round-specification.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/14-multi-turn-sessions/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/chatbot/CustomerServiceSessionExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/14-multi-turn-sessions/assets/head-first-bloge-examples/src/main/resources/bloge/ch13/customer-service-session.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/14-multi-turn-sessions/assets/head-first-bloge-examples/src/main/resources/bloge/ch13/interactive-review-session.bloge

15 m—IREHL =

A i JE A

BB B

A A SR

15 BE——IRESHL

Session. R IREFTAIS 2R Agent
Hbn: ibfg— MR RIRSE A — U owner.

ARG BEAREE, RBAE ARE S TARRE L 75K DAG [NERIARET), T 5] state_
machine SRAIA s VRt E o i AR AR BNT RS . BT AISF LA, I B R HPRAS B mT I, i
ANTRIBAE —HES STRIR L Lo

151 22> HER

U 2 i [ B i IR ASFIE RS R ik, AR ARSLHES 52 graph.

FE initials FEA] terminaURAS, FFHIRAS ARy A TAF 3k A\ =X graph.

SEFETE. F LT, BanTBAMENTS S B IR,

16 BT B A max_transitions I max_state_visits X4 B, MEGRINIEINAER A Sl
HBEAT 2B PR, AT 2% graph 5§ session {3985 i Lo

152 [ B

« BB 5 BE——MRIN ST —IRESIT R AR UL [RBUR] graph 43 S0 AN[E]

o 512 BE——SEfEHEA[E]Y ARSI AP SRR R B Y AR (5 -5
o 8B 13 BE—RAPUT — RS A i S I R A TR |

o 28 14 BE——22% Session — A7 BT Hb “WHEEC 7 A iy B PR AR

vk w b=

153 YR~
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— I B iy JE AR 154 MfT 2 xR s

chl4/order-lifecycle-state-machine.bloge draft — review — processing — completed [ 7] EEAE I HA, IFHT
R AR

chl4/ticket-state-machine.bloge 7 assign / escalate / resolve / close #% 14119 2 IR T AR A=y 5 1

OrderLifecycleStateMachineExample.java {#i f] StateMachineBuilder [{§ Java Fluent API jifi A%

bloge-state—ext/README.md RASHUSATIARL, B IE SURI#-E session 1A

ReviewStateMachineWithSessionExample.java — ANUREHLA R session” [ T4, <@

154 A IXIREE

Graph S FER LB : fESAMKIBR R T, A ABAER] LARAT?

MESHUR B ERE S — DA XA RIAEAL T 2R ZS? IS e s T — M IRES?
UPBRAAERENR . RE AN SRE, 8B LRSI Gt RE — AR i A i JRAR L XA DOt 2 4875
B R

Bilgn -

o —/MTER LI draft B pendingReview, X IAHFEZE[IF] draft

o —gk THART LM open #E N triaging, FiiEZL assigned Bf escalated
o =R review RS LAR MRS H )RR HT— MRS

LR AT A 9332 ARl S AR SR A% 42— 5k graph wh, AR fw )2 845 7E node & FRAIZEMF2RA5C
H, state_machine JI EL#EFR i AR HIRZEERS o

155 IO AR

REHUA B B2 e - RAS R EB AR AL S Bh A7 o

2H R ER S

StateMachineDef HARISHUHIAS AT AR AE S

state — AN E B AR, U draft. review. processing
R A3 graph TEIZARTS P BB TR A LA

T FERA BT E B Sh &R TR S — RS R
StateMachineExecutor S BIPRASHLFHAEB 6 A DS A

StateMachineCheckpoint AR, HTRE SR A

PR B
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch14/order-lifecycle-state-machine.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch14/ticket-state-machine.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/ecommerce/OrderLifecycleStateMachineExample.java
https://github.com/xbdotl/bloge/blob/master/bloge-state-ext/README.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/approval/ReviewStateMachineWithSessionExample.java

15.6  F—A 01z TRl — T Bk i TR

TR R

FTH on approve -> processing WSS 7 2 HE B2 i R B R

PRI on * when ... -> approved SRR A A e B TR

H3hd# on x —> completed WRTIRASTE B N7 BRI R — RS

HEHTEE timeout = 24h +on_timeout —> draft KB A TE M B R J shEHE . 5% P a2 Mid%
%

RSP TT LA A RS I s ARZS A EREY graph 5758 BGZARAS T I RIEE A%

draft ( #)% ) processing
’Bx on*

pendingReview
HE / $E4

FAILED
A RARE WA

completed ( 475 )

156 SH—DAlsi TN
orderLifecycle ;2 HE A A TS —HRASHL:

X 44 17 definition fRFE 5EHE, KA 75 B0 4230 state. event. timeout FIZ¢ 1F iTH8 F il [A] — A= i J& B ;
PRI i B2 B il 1 AR T B BRI ownership 1 S

state_machine orderLifecycle {
max_transitions = 25
max_state_visits = 5

timeout = 72h

state draft [initial] {
graph {
node initOrder : InitOrderOperator {
input {
orderId = ctx.orderId

customerId = ctx.customerId

b

on submit —> pendingReview

state pendingReview {
graph {
node reviewOrder : ReviewOrderOperator {

input {
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orderId = ctx.draft.output.initOrder.orderId

}

on approve —> processing
on reject —> draft
timeout = 24h

on_timeout -> draft

state processing {

graph {
node fulfillOrder : FulfillmentOperator {
input {
orderId = ctx.pendingReview.output.reviewOrder.orderId
}
}
}
on * —> completed
}

state completed [terminall { }

M RN T R e, A DAG 70 E -
M draft Ji5

o ZEfLE submit

« 1T pendingReview
* FHR4E approve. reject BT E M)
* processing IRASNTB LAFEH G, HZhiEHE] completed

157 L= definition 452 IE(FiafTHYIT EE
orderLifecycle & LAFZELT HA] LI 4o order-42 /22—~ 4 Hi{51E pendingReview [ instance: 75— 3L f)
A AR I 457E processing. JRIEIXPT DS, SRS i BLEEIO R I
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158 Pt — P B i B

-3

DEFINITION - orderLifecycle INSTANCE - order-42
RPRZAE transition current=pendingReview
draft — pendingReview visits: draft=1 - review=1
—» processing — completed lastEvent=submit

‘ 10 - create — draft H t1 - submit — pendingReview H 12 - approve —» processing H 13+ * — completed }

t M AIBAE ; currentState, visit count. output 5 checkpoint 471 instance FiR. J

15710 H1— instance 32 #5521 SEA 7 4

% )5 HY instance Z35C

t0 create currentState=draft, draft visits =1

t1 submit currentState=pendingReview, review graph output ({4
H

t2 approve currentState=processing, transition count= 2

t3 wildcard completion currentState=completed, terminal = true

definition £ state id. graph. guard. timeout 55 f [ transition, instance £4% current state. visit/transition
count. state-local output. 257 =F44 F7 52 F1 checkpoint identity. definition F] LAZE/73L = instance WAJI4%41]
BARR S o

1572 (&I definition f5, 5B [0]|H instance [E 4 7

1 definition EPijJD manualReview, /~Zril order-42 Hafsshid 2o wh/5iA S FUerp L ¥R transition; durable
restore 10 W4 ZH| W7 IH checkpoint J2& 45 55 i definition 345, [A, definition versioning ZiTf8 5K, NEL
live state Eﬁjm@o

|

158 PRfEHT
1581 RESTERFE LAE, 1188 g2k R
R FmryERsHa R

e graph { ... } FUIA SRR A BT 2
s on ... —> target SRS ARMEDIHE T —HIRES

—HRXPEHRAE R, E SO S AR A TR 2 -
© WRERAME —RENRESE . BRI STz, SRR A graph
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© IR ERAERE 2 B A an B HPIRAS . Bt e A

state pendingRevi ‘Lfl‘l?r'x itppt-= on approve = i !
I
5
graph { reviewOrder -> publishDecigion}- EBRNMAE graph SME :

L

#AF graph = —XRBH R EMN BT

52 FHEHE. BIdRE. SF LITBAENTER
state_machine $2AL T A [ —Fparak iy =

e HH/}iF#: on approve —> processing

e H3hiT#: on * —> completed

e SF HiF#: on % when ctx.review.output... -> approved
o SHITH: timeout = 24h 5 on_timeout —> draft

WG R 2l — G A R SR S AT 7L Timerservice, SEAFHTAYSLH
A LA WR A f‘LEﬂBﬁj‘/\ETﬁm execute(...) ml signal(...) MG .

15.8.3 iﬁ\HjIEEF_”Ij(/L» g IEHQE//\EI/]
RS A SRR, TEHEAERAS ID .
AR AT 2T HRR ] B XA

orderId = ctx.draft.output.initOrder.orderId

MAE:

orderId = ctx.initOrder.output.orderId

XA A 2% 2 A G 5, SR X R R A PRS- AR AR B TR

1584 A PRV —H0, ARANT
SEATI P T A R R

PRNE
max_transitions 100 PR SIS R AL
max_state_visits 10 PR RS IR Z TR 2 0k
52 timeout c PR Al PRASATL ) S R [
IRAS timeout T FRAEY BT PRSRERE R Z A

XﬂD reject —> draft XFERYELRERS . XLORPOICHER oA BN, SHRI SRR RIS LA
RELEAILAR TC A ik~ X

1585 AT 2S5 graph 5285 18
JEE AN, 4kSE(H A graph:
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15.9 4 J5iEF# (Global Transitions)

A i JE A

o AR S RIS U I T A2
o [BIE 2 BT AR FF AR S5 AL ) —FR 5>
© A EGEIE MR R IR A A DT

IR LR Z X515 . L5 & sessions MUERAZDREHE B Emr MMRES . IL5e25 RSl

159 4 JaiFF 5 (Global Transitions)

FIHETNIE, IREI ISR E SUAE R EAACIR A A58 o (B LesF 4 B AT DR A R ARRER AL FE
—HUH HRIRE w4 R . R IR AR A A A S — 3 on "CANCEL" —> cancelled HE U4 X

P S=)

55 o

global_transitions B iF J2 M P> A ) «

state_machine orderLifecycle {

global_transitions {
on "CANCEL" -> cancelled
on "ERROR" —> error_state
on "TIMEOUT" —-> timed_out

initial_state = pending

state pending {
on "PAYMENT_RECEIVED" —> processing
on "EXPIRED" —> expired

state processing {
on "FULFILLED" —> completed
on "OUT_OF_STOCK" —-> backordered

state completed { terminal = true }
state cancelled { terminal = true }
state error_state { terminal = true }
state timed_out { terminal = true }
state expired { terminal = true }
state backordered {

on "RESTOCKED" —> processing
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— VO B TR 15.10 & WFalE

9.0 AT BH TR )T

TR A EPRSIHE— D HEASRE. BT AERETEH T8, AR AFEE—IX.
RSN R —FE L T HCWIEE, IBAREIOTBIE . XFEVRHE AT DA SRS T 2R [ b EE
N2 RTT .

1592 A ARMEZ AR, A AREZIREHRER

2 AR RGO
FEAEATRASHR B IZ L R BGH 2 SRR E A A B BeA A RO S
B R IL AL FEPARZS AR )~ Pl

EN TP/ HEEE (on x)

HIWTRIE : AR MIE RSP B ERX SR 221 bug, ARER LT global_transitions.,

1510 7 WL FG

15000 [X] HE—KEE N DAG AL IR

ARARERAEA T B

validate —> price —> confirm

B2 5 E ML validating, pricing. confirming IXELRAT, FARIIAABIEMT, HIsBAMPEREE1 .
HA MRS LR EMREFRIA H DAG A5 FRIE A H A= f IS U, RESHUAERS B

s LR

1511 EEEITE B HEAREETE T max_state_visits

{1 pendingReview A LLIAI A reject [%] draft, T3 D45 R AGE RS XA & AT rejects JXIf max_
state_visits (YR SUM S ZIAIN ISR : B TR E3E . AR LIRASHLERZR Az v .

BE AR EBRFEA— 7 MEE

F UGS T G?

SIMER R A [

o IR S5 AR AR T — R AR AR

AT B T TG EE AR

=
rE
P~

sz 5| FAEE

FIJT ticket-state-machine.bloge.
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch14/ticket-state-machine.bloge

1513 B4k w— S P B B 7 SIS

BRBIR RS 25K K graph + 1R 2 branch 5 s AURAS . AR A TS BORASHLAY a2

1. et G iaEEm B APIRAS . open. triaging. assigned. escalated. resolved. closed.

2. IR TAER RSN K graph. £25UET open, 4)KJ& T triaging.

3. A FAREE A AN . assign. escalate. resolve. close #B/Z E i il fHzE{F, M/ E&i# graph
533 o

4. FEPLBA RS IR T BE IS o BN resolved IRZSZFAF K AT H 3K M o

KRS IMEAET : RIEZRIATHE A, WRESeE RS H ki A J] . #2550 operator 4177

1513 SR

L RSP 5K I3 52 graph SEARICAR DA 4 [F)# 2

CRA A A a2 RS SN ISR ST )
2. on * —> completed fXFEf} 472

(EH3ER: HRPIRESHNER graph 5Em . SLZIBEN completed.)
3. MNP ATRBIELN ctx.draft.output.initOrder.orderId SEHUEHE?

(Rt @ RS i 42 25 RIZH RN . AR SR I A A i AL B S U m LY o)
4. TiJZ timeout FPIRZSY timeout AY X BHEA1 42

(R E PR AN B RS S B, R B BREIEAD F RS R 2 R 2 A )
5. AT ARHEARZ G I NARZSHL?

CUTREATT B9 E — 55Uk DAG, AHHEIEEZER MRS, WATEERSEKBII )
6. Nt reject —> draft XI5 L HAR Hfi max_state_visits?

(A EERERS S Gy AE R A B R <7 TR A T IR TR TE 2R )

1514 SLIG

Hir: 48— B HE RS RS

“E X draft. review. approved f{] rejected [q - IRES.
TN E AR L BRI draft.

FEIF S A B ARG review.

B INIX LT -

* on submit —> review

o=

* on approve —> approved

* on reject —> draft

(9}

B4 B max_transitions 5 max_state_visits,

WS review A GERCHT AR, B HIZIRASIN_LE timeout fi] on_timeout,
YEF: FRIN—4% on % when ... —> approved ¥ JEFS, 1RRZSHIH A G aE g B shas i B B

o

188 v0.9.9-RC1



— S B B 7 S AL 15.15 £ ZCRZAEHL (Durable State Machines)

1515 FFARZSHL (Durable State Machines)

NGRS R E S FoFE 5 Y ER A, bloge-state-durable fEit$E It (1] DurableStateMachine
Manager X4 —IT B AT RE A AHG A Ko

15151 Maven {4 #ii

<dependency>
<groupId>com. leanowtech.bloge</groupIld>
<artifactId>bloge-state-durable</artifactId>

</dependency>

15152 KRS HH

Map<String, StateMachineDef> definitions = Map.of(
stateMachineDef.name(), stateMachineDef
);

DurableStateMachineManager durableSm = DurableStateMachineManager.builder()
.executionStore(executionStore)
.checkpointStore(checkpointStore)
.graphEngine(graphEngine)
.definitionLookup(definitions::get)
.recoveryConfig(StateMachineRecoveryConfig.defaultConfig())
.build();

durableSm.startup();

StateMachineResult waiting = durableSm.start(
"orderLifecycle",
Map.of("orderId", "ORD-123")

);

String executionId = waiting.instance().instanceld();

StateMachineResult result = durableSm.signal(

executionId,

"PAYMENT_RECEIVED",

Map.of("providerRef", "PAY-9")
);
start(...) =6 claim —y% durable execution. JARZSHH A WAITING_EVENT Hy, manager {317 checkpoint,
F3 execution f1 4 suspended. signal(...) £ claim XX execution. fjI%} checkpoint. [f definitionLookup
R E XU, SR event.
P4 startup() J5, recovery loop 233 4iid # claim, Jf Mt —IK B 423 checkpoint {5 . checkpoint 2 5
9 TAE AT REREE L, R A effect (5220 & 555 checkpoint/status /& 5 il 11258, MEHBUR T 2GRN

transactional persistence coordinator; 27\ direct coordinator <73 HIIRAT IR G Ao
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15.16  SLIRIRIN — B

A i JE A

X 13 BE—R AT AR A AR F s, R AR RS R R

1516 SLERIRILR

o TS AEL: L= definition A~ 3E=E current state. visits. output &l checkpoint,
o RMCSWE : WA SRR — ID; A ME— 4 I3 A B

o JEAAA S JIEH] definition/instance [fF &, AUERZEE SRR (=,

o AT WA TS K instance ID; A3 HEHER ;. BTG LRI 11,

1517 [9]Jpi

* graph FAHZABINT 5 RASHUEARY 2 fi i RS

o FWESHETT LUs T H ERYJREB graph, EEBA X R

o W HORASfr A A AIAHL, LR R IR R R AT .

« FTEH. BT SFILTB AV TS 5 IR E )

o JaIE A DUEHAE RS MRS ——I0E 8558 BIN——ToR EEE L.

» max_transitions f{] max_state_visits S22 SACE, M RHERAER 44Kk
* DurableStateMachineManager i AT, (HURAHIEEFEEJGIKE o

o MRFE R EARET, TR RREEZ N, A NIZT ARSI,

1518 [—3F

£ %5 16 E——41 5 Session EPRISHL o, IRAHEPIP G AL S A8 A Limfe 2 0 n BB

JHELT, AL 2 RS B — /N

1519 ZHEHERL

* bloge-state—-ext/README.md

RSHUBATIHEYE S8 I 1 S

e OrderLifecycleStateMachineExample.java Java Fluent API 7544

» order-lifecycle-state-machine.bloge — /A5 2L iy Ji5 A1 4]

+ ticket-state-machine.bloge — - F 5 (& T BRSNS

BRI AIHRE session Filth

* ReviewStateMachineWithSessionExample. java
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https://github.com/xbdotl/bloge/blob/master/bloge-state-ext/README.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/ecommerce/OrderLifecycleStateMachineExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch14/order-lifecycle-state-machine.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch14/ticket-state-machine.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/15-state-machines/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/approval/ReviewStateMachineWithSessionExample.java

— TR B AT S SR #5016 B5—42H 4 Session SRS

S5 Py Br— i JA SR

516 E=E——41 4 Session SR

Session. ARAEHL. HE AT ZIR Agent
Hir: 1ha— A Bk oA — > owner.

TR BEAEE, RGHTEWMA G session fl state_machine, TASFHEEES AN HAEFHE L
Al s AE BEEE, IR PRMFX P FMRE T MEMRAE A, HIFAITFR.

161 2> HAR

XTHPFPH A A session £EAL, ARAHIAEN ;s MRASHIAESL, session £EP
YUEEHEREE, Rm AW Ms A AR R, G5 IEMBEIE L.
FERESHEFIE B 12, AR I EEEET R — 2.

PR BT S AR R, B OB T IR A A SR Al A e
e/ MBI I H AR

162 [ B

o 2 14 T5——22 % Session — SR session [ 4= iy JE A
« BB 15 BE——REHL — SRR B OIS IE R
© BB 13 E—RF AT BB TR TE [ — R AT &AL

vk »wh =

163 R

chl5/order-session-with-state-machine.bloge session fE4): HEAS phase P HR— 58T BURASHIL

ch15/review-state-machine-with-session.bloge MRESHUELN: ARSI %5 /)N review session
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch15/order-session-with-state-machine.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch15/review-state-machine-with-session.bloge

16.4 N4 JXAREE — T Bk i TR

NS
ch15/ivr-customer-service.bloge — /N A Ay FE A session, A[VE AR SR EREZ R
TR
OrderSessionWithStateMachineExample. java session — NHCIRASHL 119 Java Fluent API JifiAx
ReviewStateMachineWithSessionExample.java IRZASHL — Nk session [ Java Fluent API Jjig /&
OrderSessionWithStateMachineExampleTest.java /Review TE IR E TR BESR T AT I,

StateMachineWithSessionExampleTest. java

164 A AGXIREE
PSSR R I A R

s CBEPNER, 82 BRI A A
—AEA MRS E, FEP T/ N A AR review 2, SREA REUE AR E
U ERAE—UIER P 2] 5K graph B, AR AGAN] . ARAE— OISR SO IRGS . AR S AR LG
HRAH o
HEWEET, Bibl SRR S R4 AT UL :
* SNEIBFTIPE R A A R A 4
© WRIBATR ST B A e il

Pt AELIEZ A BN 2 “B I TRENRERRE", T2 WIS TN A ROZ A X Boll 55 B AR H 2 AR d R 101

165 OB
ELIEES A E

SNERTAE WEMTEE
session — [N{ix state_ SessionExecutor L4 % node Ui R ASHIE B RERK A EAR H, (HHEp3E
machine (apLEs: > phase BiE & B AURASTH
state_machine — [N{f% StateMachineExecutor LA& kK node (925 session B RRZS A BB, (HHEpHA
session BT IREFTRE— DN/ N R H

PIRMAERIRA L (HIs T LRI A —FE.

192 v0.9.9-RCl1


https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch15/ivr-customer-service.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/ecommerce/OrderSessionWithStateMachineExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/approval/ReviewStateMachineWithSessionExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/test/java/com/leanowtech/bloge/examples/ecommerce/OrderSessionWithStateMachineExampleTest.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/test/java/com/leanowtech/bloge/examples/approval/ReviewStateMachineWithSessionExampleTest.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/test/java/com/leanowtech/bloge/examples/approval/ReviewStateMachineWithSessionExampleTest.java

— P B i 16.6  SEi%k NG owner, FIEIETL

- . N
X A : session 5 SessionExecutor HHESHKE. . ZRBENFRE
) L y
~ - ~
MRS HL AT SAFE R A phase AR RE #= B : state_machine 44
) )

166 4Gi%YNZ owner, Eﬁ‘_&%ﬁi
ULAE S MR RSB HUS, WA runtime FEATARAE I A IX A case?

WRATKIBRE
WS EHE ?

REREL WHERBREL — MR
Session outermost State machine outermost Plain graph

‘ SEiINR owner , BHES —MEMEN —NEIRFEDHEMA | FTEMN DSL #ERHE owner, ’

)= EmIEN

& PRk B2 T Session ordering phase PN 1] BURZS AL
VT BGASAR e 28 5 2Ol SRS State machine review state A [JFF-E Session
TAER—RIER et A2 Graph TR ELE A iy A R

%} orderWorkflow, iT%?Ui_ shipped J5, WA RZEEE)%HE, LA Session f£4b. ] reviewWorkflow, 3¢
HIFHZE AT case M7HIEN approved 5§ rejected, FIrLMRASHIAES. #2711 /& ownership P58, ASEA
AR

167 H—"PA i IR
FHRIE—Fh /7 1A /2 session 7E4N, JIRZSHLUIRAEIRLA phase P,

session orderWorkflow {
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16.7  —A iz TR Bl — T Bk i TR

idle_timeout = 72h

max_rounds = 10

phase ordering {
state_machine orderFlow {
max_transitions = 20

max_state_visits = 5

state draft [initial] {

graph {

node collectInfo : CollectOrderInfoOperator { }
}
on submit —> pendingPayment

state pendingPayment {
graph {
node chargePayment : ChargePaymentOperator { }
}
on payment_confirmed —> processing

on payment_failed —> draft

state processing {
graph {
node shipOrder : ShipOrderOperator { }
¥

on * —> shipped

state shipped [terminall { }

¥
then —> fulfillment

MbssiEE R

o ANE BT H session
« Hrrordering jX1> phase N3, FARASHLERIETT B fiy J 1A
o NEIRAHILE G, session FHLELERT/E fulfillment

SME session (ISR FRFAM . KAF 5 NHAEEBS E R S 17
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— S B B 7 S AL 16.8 signal [A] A%, terminal output [i]4M%

168 signal [0] A%, terminal output [] /M%

N2 runtime #4 H C. [ current state, AN EAEANGE B 22 F] chargePayment B¢ shipOrder., B4k
HNZE Session, FIHEENELNCIRASHL signal, #5577 16#F transition.

charge / ship
event: payment_confirmed
terminal output: shipped

notifyCustomer

‘ 4 signal #EEIHA current state 9 runtime ; FREEBEZETIAE node.

1681 [RIEE—2E1T EZE A owner

A TS

| customer submit — Session input — JRZSH/L submit webhook B #2541k 2 node id
signal
| payment callback — owning runtime — payment_ EHEAEIL currentState

confirmed event

] 4 JRZSHL terminal output €345 shipped 5 shipmentId caller FZHUT- =N 2 workspace
[] A7h Session fulfillment phase i ] notifyCustomer 11N /2 Operator % 35 A2 RFE X5 TH B

IXFEWIA 7 0 &R A receipt: [n] N /& accepted signal 45 state transition; [n] /)2 namespaced terminal output 55
Session result, signal #yFEZAHT, 4Gk 7 owner. instance id 55 allowed transition, Ff& 5[l 45 node (L hG .

169 FED AT
1691 R A session 141, JRZASHIAE phase A

iX1F 42 order-session-with-state-machine.bloge i ] HY TR .
KARAT AT :
o BELIERIsfTHT A MR E 4NE SessionExecutor

o ANER signal(...) thi25EF] % session handle, T2 E A2 M ZRASHL
érﬂﬂkumﬁé TR, HPE session 23 HL A SUSPENDED
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch15/order-session-with-state-machine.bloge

16.9  xfift ot

A i JE A

o LR ERSHIKE 2170, HPZE session 23[R F] ACTIVE
R UK, REABHRE THAERER:

finalState = ctx.ordering.output.orderFlow.stateMachine.currentStateId

shipmentId = ctx.ordering.output.orderFlow.processing.output.shipOrder.shipmentId

SRR oK A -

»hZ session [ ordering phase
PR AL node orderF low

N ZIRAS processing

o JRZS PR graph B shipOrder node

1692 BiFL B ——IREHLAESL, session 7RSI

JX 42 review-state-machine-with-session.bloge {ifi ffI TR .

review JRAHE N K T —1 session:

state review [initial] {

session reviewSession {

phase collect { ... then —> finalize }
phase finalize { ... }

}

on x when ctx.review.output.reviewSession.finalize.output.decideReview.decision == "approved" —>
approved

on x —> rejected

WIERAEXE, ARSI .

WK AEAR S HLEE 1Y session H J A7) 26 5€ Ble Q1R IX S J2 session I8 A 5 AF 5 4L SN EB{F 5, Session
Operator ZX ELEEHGHE M, AL INERASHIAL T —Fp LB =R

Frik, XFEEIE S

o /NP B review
o — MR ELZEN enrich — decide 53¢ H.
o YRS TT IR P R REZE PR 1 A J2 A i o

CATE A KT A9 AN XS 15
1693 YETSCELEAGH SR
BAE B 2R MO -

* —] phase i Z HGEA— 1 THZ A ik state_machine
o XNk state_machine WJIE 1% phase HME— [ R]HAFT Ak 1
o —IRESHT LA session, {HiZ session W ]2 52 il

XEEIREI H B9, Rk a T A BRI
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch15/review-state-machine-with-session.bloge

— VO B TR 16.10 5 WIEHE

2R —— i 55 AL

kAT state_machine B[] session AREFERCFFEIMNTE S, HAEFZ Sem. R FTARL SNZREN
PATA AR RIS, ASHEREINGE 855 — ME S HCE o IRIRE session I{KHEREHF S, S
Pean 2= SM_NESTED_SESSION_AWAITS_SIGNAL Ji-4H 4t %A1 i% graph.

K T3 1A session phase B[] state_machine a LA mESE, [RNANE session 55 G
o AR RETRLAMBIE 5 W5, 05 1k M A (session 1R HNZ) o

1604 LA I AT A B AT R
TETFHRHAE LT . SB IR L

A2 Z2 [ session MR 24 7] state_machine
KB S I A AR Z 4 AR 1 2558 H. TG R 1 RASHE
N S EREI VAT S session SRASHL
A 2SR / P72 session 15/ T RSB TS
AR B 58 M 1% oA 4.2 i phase / 451K HEPIRAS
PR T LS AN I G AP HNE S session [ AT LA ARASHLA i session BFANTT LA

1605 JERINEFTAE . HIRERGIRE
VL BERAERT . AT 2

o MR ATEE RS TRAE YCR X BORAE . wlil session fEANZE
o MRAMTEE R an ARSI IX BORAE . i RSHEINZ

BRI IG, VA BAZHAMIEA RES r BOR S B ERAEAIE N — B .

16.10 5 UL RE
16100 [X] 35 LA P FRHRE T [ALEXTFREY
NI Z.

o session N HCIRASHLES . N EARASHLIAT LLE S SN2 session 41y J& R SRR AR S
 ARSHLNHK session 1], A2 session W77 [H] 2544

U SRAREE P TT I EBRE B R R, SRR S T A R PSR A B ik T

1611y UL
16111 [F 5 R B T HHR BT A R
1 “session FEAN HIA @ HE_EERRRHIHE N EIRESHL, HINBE SR INZ session N T3

JIr LA R — b O A -

197 v0.9.9-RCl1



16.12 5|5 LEL — P B

A i JE A

/7 R I BEERANERSIEES
stateMachineExecutor.signal(...)

EBSOE N %2 -

sessionHandle.signal(Map.of("event", "payment_confirmed"));

IR ST INR A

o 3SR EE
X HEW S companion 7R, 25 JFEFLIEE DSL 2 e g INZ A+
L. JEimpllgs aile IXTAG—BOIE, 2 EG— Bk FEe
2. SeikANEBITIY . X session, A iy HH LR ASHL o
3. AR TEHRATE B BB/ N i HH 3R o
o JTHARAE: #MNZ42 customer/order session, {HIH:H1 ordering B ESIREHL
 review JifE: AMNE R review Ay, (HIEA—AIRASFEEL collect — finalize [1457C H.
4. B4 MR R, BUE H B A AR AT .

U0 R A AR LAREAR , AR R E VR FUkss 1o

1613 JEY4ERG AT
1. f£“session FEAN TR, AN S W% FT 412

(FT25/5MZ SessionExecutor /SessionHandle.,)
2. FEORSHUAESN IR, K session REANRESE(F F—IRIMNEME 52
(g & HRTRZE 5EmT.)
3. Nff ctx.ordering.output.orderFlow.stateMachine.currentStateld X S 2 U hE?
(R e T iER R ERRTERHEREE )
4. WIHRERAER, BN IZERNE Rt A2
(WA T 20 55 A= R )
5. 128 “session 74N 18 /2 B 4 4 A BRI
CHRBRRAEM A hINE SIS, JFEZROEANEZ A ER.)
6. TG 7 1] S ARG A, B KA KB 2 A 42
(AT RES T Y — R A ik session, AHRZSHULESN IR FA SRR Fl F o)

1614 SLHG
HR: A E RSO AL M ERRANE A&, Rk
L AR MTERR . A RES e LD/ N R A B SO AR .
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2. RN E LR . review 32 HL ] UM IRA £ 7 B 5E Ko
3. KR AEENE N
« SNRIBATHT
« WEB TR (A7)
< ERAE S
— & B H B R
4. LB —4 DSL 3

BEB s BEA— R, SEBAR AT LOEIE A session handle 25 “session 7E4N R Bl Z (55, T HRIAN 2
WML RS

1615 SLIGIGIR R

o TS MEL: HNZ owner BREA M EIW]; signal [, terminal output [i] 7.
© RS - il Session HURASHLF IS HHA SN YRE 9 MHE— owner,
o JEMIASA: IEMH A SHERE 57 1A, AENMESIRETTI S
< HGE BIRASG HAKHINE owner; SANERERAINFE Hl— owner R IE,

16.16  J AL [E

16161 BP-12 —& A& F IR ME— 4y B E &

subgraph [Bl Zefa e Ml 554 N\ Ji I, AN SR I EL . I 7 A5 A 6 node 1D, FUZAME A v J& 1
A2

BAR SR S] B AR PO SN R SO U s X Session ERRASHIALS, #RH S signal. RE N
A%

JEERL il 5

1617 [A]Jpi

« session AURZSHLAT LA A, AEPF T L RAA .
« SNEBTHAES . IREREEEEIDS S .
o HEFEAEE A G RIS ER, &4 “session 7EA1,
o YRR 4 A A R DIRAS Y, &SRS HIAESN
o KhnhEsEA RIS, R TIRED R ERSRIEE B
« BRI R, BEEINERTAE, RIS BTG NN E gL

AEFEINE IR AR o AR A G session FIARASHLIS , B2 N B 4 A S HiAs i Durable
SessionManager (ZK [ bloge-session-durable) SLILT] AR TRIK & H session LAy [E ], {4/ DurableState
MachineManager (CRH bloge-state-durable) SLINAI VKA (1 IRSHIAE A BT ARFEIH SRR
FE R
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— VB B R IO

1618 [ —4

FE56 17 E——0AEMENE Agent BOBERETE L an R FIFERY AT A RS 2AE Agent BUE NI TH.

S g AP AN 8 18 EHEEEILLHE.

1619 SR

» order-session-with-state-machine.bloge ——session 7% 4}/

° review-state-machine-with-session.bloge ——{RASHLAEA Rl

FEAA A RS Y session 7]

Java Fluent API 5L

Java Fluent API S

W CRAS LIz T
itk session Jof T

e ivr—-customer-service.bloge

* OrderSessionWithStateMachineExample. java

* ReviewStateMachineWithSessionExample. java

* OrderSessionWithStateMachineExampleTest. java

* ReviewStateMachineWithSessionExampleTest. java
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch15/order-session-with-state-machine.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch15/review-state-machine-with-session.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/head-first-bloge-examples/src/main/resources/bloge/ch15/ivr-customer-service.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/ecommerce/OrderSessionWithStateMachineExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/approval/ReviewStateMachineWithSessionExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/test/java/com/leanowtech/bloge/examples/ecommerce/OrderSessionWithStateMachineExampleTest.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/16-composing-sessions-and-state-machines/assets/bloge-examples/mono-examples/src/test/java/com/leanowtech/bloge/examples/approval/ReviewStateMachineWithSessionExampleTest.java

— P G R 517 FE—— 0 IERE I Agent JIGIE @ VE A f R

S VU B Be—— i A A

55 17 E——4 AR E T Agent IR E PE Ay
JE] 3

Session. RZHL IEITANEZ IR Agent
Hir: iba— AR Rk HoA— U owners

AER: PR IEFIR Agent A A AR RS TH, #0580 T HEIFA TR H 5 R AL AR M 58 5L
P S P T ARBEL LA S B [R5 T AR N R TR

171 > HiR

SESERE, IRREAS

[X4) Session #£7Kk T HURZITFEHII Agent AALAE VK
1 tool list 24 % capability allowlist, [ A S EEm iz o
[X43 finishReason. loop exit reason FI 45 CLfiFHL"

IR TR IE S 1. T HEAEM. max_turns FIT] % checkpoint.
1E Agent 2 J5 B M EMERIES N TACH 4%,

A

12 XE Uk
RS C2ATUER ticketId, 24 Session M THURZSHL. AT AFA IS EL A M HAE triaging
B Be I — A AR E P AR — T 2R

Session round: X5 RS T ILE

Ticket state: open - triaging - assigned / escalated - resolved

Agent turn: HIHWARY - TEGAM - W% - F—UoRummps:
SFHBOTLARIIEL, (ER B R M
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173 JHg: —fA O AR FESC I T ERIg — P B—E i

173 T —@“E'Qzﬁﬁrﬁ%”éaﬂélﬂiﬁn%

FPUL: EGRFA R BIK " Agent #H SR AR R F1  IRUETE TR 35 N LAEH, MO MR,
eI ) ticket. status WV i% AR X resolved 5?2

ARE. HIRISCAH R —IEIE R . RAAHE B MIBIE B &0iE
A K AATATIRR effect,

o
&
>
FI
iy
il
WE
p
—
s
%E%

THEHER (1% owner)
open — triaging — assigned / escalated — resolved

Session ( 3 H owner )
ticketld - phase - round - customer message

Agent loop ( triaging PI&B )
model turn — tool — observation — stop / exception

174 g/NER Agent: HIFO AN Hise T H

agent supportTriage {
model = "replaceable-support-model"
system_prompt = "Clarify the issue. Never claim a refund was issued."
max_turns = 4
max_tool_concurrency =

memory = sliding_window(6)
tool searchKnowledgeBase : KBSearchOperator {

description = "Search approved support articles"

input { query = tool_args.query }

tool readTicket : ReadTicketOperator {
description = "Read the current ticket snapshot"

input { ticketId = ctx.ticketId }

exit_condition = finish_reason == "stop"

HEETHSEWWA R query B4, ticketId NAMNEAZHE B FIEN, BRSSO A THL
X HE A refund. closeTicket B{ changeSla. $&/~irlFHAT AELE 21T 81551, tool list HAN{FEAE B K
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— VO B TR 17.5 ML RCL [ ELSLIEIME X

capability 7 A T8

175 JoEE RC1 Y ESLEINE L

AT AR A loop R AN

cd submodule/bloge

mvn -pl bloge-agent-ext \
-Dtest=AgentLoopOperatorTest,AgentDs1CompileTest test

2026-09-14 7F commit cc38fbe5 | UfZL

AgentLoopOperatorTest Tests run: 6, Failures: 0

AgentDs1CompileTest Tests run: 5, Failures: 0

Tests run: 11, Failures: @0, Errors: 0, Skipped: 0

X 11 WA 2 gk stop. T HIMH G, £ T HIFA IR THAMEE. max_turns 545, DSL schema

AT A Z operator,

176 FL]: —IK turn 2L EA 4
AgentLoopOperator HY[E] 2B 12 2
ZHAE memory
- J4H 1imChat
- JC tool call B} finish_reason=stop: #%[A] AgentOutput
- A tool call: HfEEHIH toolBindings FPYR%
- i tool result iE/NZ] memory
- ¥o#F exit_condition

- T turn 2GEH

KBSearchOperator
R - query AR

ARG R compiled toolBindings
{&3% tool name + args B %% name — AgentToolRef
ReadTicketOperator
Sk - ticketld HTEEEA

\
1
undeclared tool :
FHE > FIRE 1
1
|

ToolDispatcher #% T. H. 4 7% AgentToolRef, 53 1517415 T 2L B A0+ B F1 operator. — A A B AY T B 4
WATIREGE. 18 AT ORIE registry L operator S FIALPR 4 F1 4 EAREE — AR & ALY

operator
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17.7  PUAB g5 gy 152 — P B i B

177 PO/R H 45 R Ay T3¢

RC1 17 H R AR T AL ER

15574 stop, To LHIAH] iR || AgentOutput haall 5517145

exit_condition NE i&[0] AgentOutput; listener jf 5% exit reason Tl 55| 1A%

THARM £S5 Y tool message, loop A 4k4E SIS ERER. RERAL

1A% max_turns {il MaxTurnsExceededException, {77 Agent Agent 72k fRiE/FE N1, R5YE
Checkpoint 2 H

XA E— M W% RCL AR max_turns INRZHIE S SCARVE N IEH AgentOutput 5245 Filf. #5014
TEAE S TR checkpoint 41, 135 conversation. turn count fI5 /T tool results,

1E iR [P [K) AgentOutput. finishReason S AWl i J5 —#C 45 Hif reason; exit_condition /2 listener [1] loop-exit
reason. M HEIA TN SRS resolved,

178 FUE: EIESZAR RSS2 1)

max_turns Z5 A FH vk E0 A _EFR, max_tool_concurrency R FE#E T HIf% . sliding_window(6) H iz
R Rk 2 D, A2 token/ 2 T4

RCI1 1] loop 2 1 token Jf: /& 45 listener, [HANEEJFAD I A A B I total tokens [ #4511 "AYRH [ ] 4% 4
G5 ER B A _ERR 15 004 provider.  operator/interceptor BN 4 il T N A FE A (I TIARL, AU 4 e
S ERZS .

max_turns max_tool_concurrency
REIE AR BRTANE
BER BER
s ( M
sliding_window / token_budget total token / cost budget
&% memory SEE RC1 loop PIRIZHIREITEE
FRERA FEETEE owner
. \ J

= SEE T AR . A Y OTR M O dh

179 BAEMETRIIES : B AT DAL, AN RERE
Agent IR [F]J5, ValidateResolutionOperator M iEHZt b gaL:
ResolutionDecision validate(AgentOutput out, TicketSnapshot ticket) {

if (!"stop".equalsIgnoreCase(out.finishReason())) return HANDOFF;
if (out.content() == null || out.content().isBlank()) return HANDOFF;

(

(

if (!ticket.requiredFactsComplete()) return ASK_CUSTOMER;
if (ticket.refundOrSlaDispute()) return HUMAN_REVIEW;
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— T B A R 17.10 PR ZLNSEEs: 18 max_turns M 4 24k 2

return PROPOSE_RESOLUTION;
}
TX B VA AW [ “ B ARG RN, N ¢ P T i S S /2 A5 56 4% . PROPOSE_RESOLUTION /3 /2421 ;
RV S 5 41855 resolved,

AgentOutput
RiEEE + finishReason
+ tool results

ValidateResolutionOperator ResolutionDecision Ticket state machine
ZIRWE - R - RIRIR ASK / HANDOFF / PROPOSE HEBBHES TS

BREBEE THEREME effect REZS

FER TS -
Agent FFARAEEIE R
- deterministic gate FyEr&hify=han
- state machine £ IHfZE/E
- NLECRSE owner RAHHLZORA

17.10 FARZELMEELE: 3 max_turns M 4 20 2

PR ST B A s 25 1R R AR, 46 2 S0k TH,, 30f stop. AgentLoopOperator
Test.throwsWhenMaxTurnsAreExhausted W5 :

exception = MaxTurnsExceededException
maxTurns = 2

checkpoint.turnCount = 2

P /N2 48 checkpoint H iy Jig —fA) 35 B EE RN N B R, S 1F checkpoint ] exit reason, 1 T. F {5 35
triaging, P HIRHGUUEENNEIT R A e A T,

1 H— RN T EALEEHE loop 25 Hi i i [R] 2

RC1 248 T H S0 ¥ 51464 tool message, HARIATHI S AR aiie g, Wik failing tool Bt boom, T—
53R [A] Handled fallback. .

FAR _E loop iR A, ARG ESLCIRIG. B PE 125 HTE required fact J& 772K H i Lh T HEE R
—A] A fallback AREH A AREFIC T 2L A IR FE T

1712 PSS 22012 B F

ST DA EFEEILE SN TN, EARER A SO AT LA 5t 5e i e A7 W
R T ES G A A R AL AR &, R AR R 2RI
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1713 8F|JR: —A> Agent EIFRSIEH —_— I

A i JE A

ARG

N TE/ANRET R BET e
max_turns S22 MR

#1545 checkpoint ARSERRAT A 290 5%
resolution gate WA A B KRR [ A%
N AR

RETHIZ DA N T AL, T2 AR E M W A E M ST A

s BER: K Agent HHUR SiRH
AR R G E— M1k Agent:

F L =A HiE T BRI BAE T.H,

RN SEBR B RS E F T

JE S max_turns. B T HIf & FIEIE RS TS owner.
i stop. tool failure. max turns = 525 SRR 12

B —A FUR I 25 11 ZH5E Y downstream gate.

FE IR SR AR R — 5B R R . 45 1B 82 AR H ARIE S it AN RESEI [ 28 B el & v XSG
effect B4

A S e

1704 AREEM T4, BOAIERT 4

RC1 RAEMKIER] : 7 1Y Agent DSL AJ gi% Ak Az operator; AT H 44 T E; H&k BRBEHRAT:
THEAEMAT A FERF IR A checkpoint (574 o B A HE BT B IEAf . prompt GEAL AN FR i
L. K token TE E A28, WA UEN] T HA H 3K H] .

227 B, Builder. memory. streaming f{] listener H sk A Eo N —E S0 0EAEE 18 E—RARAY
Graph, Z7MELZER; Are 6 FEHDIV S5 verdict. trust 1 capability 73T

1715 sl B

1750 BP-13 —J5¢ S5 IR RS BRI 5

SRR LR g2k A ST 7 RN B IR T worker SEFRIEHE . RS T HHR
B

AT WA B BIRAACRBSIRIR A X Agent HUETEH S0l 5555, LAR b
P 44 A1 R

S SRR
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— U B i SRS 17.16 SEEIGINF

1716 LRI
o TS MEL: Z[R Agent L) finish reason. turn budget FIHfENE 12538
o RS KA i max_turns 2% 2 B1E T EARES ;. k& A A partial result.
 UEWL L : W] loop MIALBR 3245, ANIEMIASTHY [R5 TE A A kAt
* ZEE: I THE Hdallowlist BUHGR: SZMHBHA: ARNRHHEA TS ERE L.

1717 FEEHEAM

* AgentLoopOperator.java

* AgentLoopOperatorTest. java
* AgentDs1CompileTest.java

* AgentOutput.java

* MaxTurnsExceededException.java

%% 1.5 Story Bible
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https://github.com/xbdotl/bloge/blob/master/bloge-agent-ext/src/main/java/com/leanowtech/bloge/agent/engine/AgentLoopOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-agent-ext/src/test/java/com/leanowtech/bloge/agent/engine/AgentLoopOperatorTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-agent-ext/src/test/java/com/leanowtech/bloge/agent/compiler/AgentDslCompileTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-agent-ext/src/main/java/com/leanowtech/bloge/agent/model/AgentOutput.java
https://github.com/xbdotl/bloge/blob/master/bloge-agent-ext/src/main/java/com/leanowtech/bloge/agent/engine/MaxTurnsExceededException.java
https://github.com/leanowtech/head-first-bloge/blob/master/docs/editorial/story-bible-customer-support.md

5 VY B B [

A R (55 14-17 25) — Y R

Ay RO (55 14-17 )

SEVUR T B[] i—A a7 ] AR (58 14-17 22)

PRIME T T LIE kM graph™ ({50, Y SE SRR 7 A A i el A At o

01 PRFE] AT 24

9 14 H——2 5 Session 11 )5 A HUSAE T S5 H Y session N R THEI T B RIS 2. AR T WA H]
SessionGraph. ONCE phase {1 ROUND phase ffji 518 2 R SMNAE 5 1Y H.y FF AMHTE JFE 1A 754 durable
manager 5 store.

515 E——WEHL SIN T BAEa RIIEEL REs TUTAPRAS FRER . sF AR N, 1k
RSHEFEE R ORFF A I, AN AE—HE SONIIEER

%5 16 BE——2H 45 Session SRS JEIR 1 WA RfE AT I 20 G SR AN B A5 5 T A ASCRT AR i e R AL
Wre 17 EAGEAMER, HELEARRFRN, HIEREZERNZINZiT A 255 dr .
917 BE——ARRE T Agent UG E A G R ¥500 T Z IR TR MMIEER . (RES T BRI TR AL,
Ik graph—— A BRI ——A IR -5 R IR

02 PRIAEN % REME]

o T — BT RR %R graph, session. RAHL. MR ENNARIRAS
o BB H S AL ONCE / ROUND phase , 0 HASE T B O FR AR Y SFE i
s HPER. BiEt. FILER AN IR 2 A a3

o fERERERAE T T B s TR E(E S IEM S

o TEHREH H B B AR DR AR phase [SRIR(E R, AR EAET

03 JXAB B LR
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w— P BRI E A IR (5 14-17 20) 0.4 FrigkzCyENL

S g2
AR await HBTTFE) session J session 42 “FE =2k TE WA B SRR EAZ session; A4 —
IREERRS / PR I AR AR ARIE A5 18 graph
FEIRZSHL S B =2 branch 5517 R EA W RE A7 EHEC: mARESTIERRIER 2 AR 55
I RZC
&5 T I phase ¢ max_rounds session [ FIREFKGIE D4 41> FL55 ROUND phase #2801k B H C Y%
T KRR
TEHETR EZM AT AL PSP RIS / IR JKIEeINZE A, A fE 55T
b
LA A ik session 5N HORZASHLE  SRETHIEALRIRFELL IS ETZU : IRZSHLERY P ik session w475 [H]
I FREEHE 52

0.4 FrIEIZIMENL

SessionGraph FH—#H i 44 phase #4112 #6358 HAE X

ROUND phase XS5 payload YR, JFAIFFEIEE HF| until fiy Ry phase
SessionExecutor HT R &E5 IKERZIE session [izfTHT A
StateMachineDef iy A2 IR AT RS A FC AN P A2 A i JT 0 5 L

FLTH SR SR BRI oz I A 2 il & YT

Al A AT AL B, BNEBITR AR T WE LS S A )

Z PR BRI IR BT TR, A B, GBS graph PR &MU T AR TR FHEER

05 A —i: UiH A Ar A Owner

AR THA 30 KAEMAL, —BHSE X0, SR ER agent i Z AW TE. EHE = MREE,
ARFR A THARES. SR TEEIREH « WM MERIE S AR — TR, SEERA,
HRIEADRE A —1 owner,

0.6 [N
58 L BB B A0 E O AR i R SRR T AR AF 0 s I PRI o Spring B AIRMIBALIZT T SEMER
18 F—— MK AR Graph T
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g%ﬁ IEJ/I\EQ itjlij({m I

Mk AR Spring 4GS A BIAA

HR: bR claim #RITRCHEIE S E HIIES



— T BRI %5 18 ZE—— AR Graph

BT B——HARE L

25 18 22—k Graph

W AU Spring #4525 in i 7
Hbr: LK claim FRUCHCEL IF 7 #5219 IEHE o

I REARTER, VREEE AT graph BENAF7EREE 2 JT 56 IE E A W 1) 322——@ it GraphResult
= N 5 B9 8 operator. {58)) GraphTestRunner WA TH&5K graph. {Ein{THiJH DslTestHelper
i3k DSL 835, ¢ 00 8 PE R RIS ) 36 TR (R FH SR A T4

181 2> Hir

1. 411 GraphResult VE N B ST - W il DARALZe 207 At il FFAEFT MR IR A Y fOIRAS
BRERT o

2. f§iff MockOperator [ operator 1724, 1EMERAELE graph F4L M AN SN VO

3. fliJf] GraphTestRunner {£% MK HH AT graph, FFEGIESATIT . BEEAT ARRSZIL

4. {i/] Ds1TestHelper %1% DSL J7 B, {Eiz{THTHAK parse / compile §f%, FFibllil/Z 205 ERH 1119 2 K
FHUCHC .

5. {#i/{ ManualTimeSource. DeterministicTimerService fi| TestGraphEngine X¥ retry. delay flI timer {7 A{i

B E PRI Tl o

182 [ BN

92 BE——RAYS 1 Graph ——{Ri ZERIIE graph AT IS IAAT
* 5 6 E— Mk IT ——retry. timeout il fallback 25 IR A T4 1 I 5 Ty 5o
© 88 7 HE——iF R Operator ——fE 7 operator Z R, {37 2SCH operator #22.

183 /N
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184 AT A JXIREE — B HARED

EZNAEA
GraphResultObservabilityTest.java GraphResult [HATHRIR . FERT RIS AT N
GraphResultSafeAccessTest.java W e s R A i HH A
MockOperator.java p A 21 N1 TN 715 N e = £ 9 = =
GraphTestRunner. java AR ARASTIRAT H WS 1Y graph it 2
DslTestHelper.java .bloge F Bt parse / compile ¥ 5
TestGraphEngine.java N'HE ManualTimeSource 5 timer 33 A9 &M Mt g | 2=
TestGraphEngineTest. java JHIZ A TR A o e A ) o/ N s 1
DeterministicRetryTest.java T3 [EIHEgE T = retry/backoff {133z

184 A AR EE
5k graph 7EATLIPH RV, 3RTTAELL b E B 77 2t
© AP SRR T R BLSTHY 1

o fallback #3551 /R AK AR Z8 55 1 L5
« DSL ERJLEME By, BEE SR e B A S5,

Y5 ) BLOGE st 2 A2 55 {1 B A JZ PR £ R A e ok R o ARG 2N T3 IE— MMl . — 5% fallback f
A 32 21T J5 3 Spring sl B SLAR ST -

BLOGE Hy i BB R T 5L KT 5 graph [9322Y, AR EIRRI SEILAE T . S5 GraphResult JHIf; MR
R RS, 5 MockOperator. GraphTestRunner mf Ds1TestHelper Bk [A]H,

185 Rl esk, ASETIHE A BN

ITERART ASE aidliad, (EEE S AR WP ROR AT A iSRS AR A 152 8 SR A s i 5 -
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/GraphResultObservabilityTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/GraphResultSafeAccessTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/MockOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/GraphTestRunner.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/DslTestHelper.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/TestGraphEngine.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/test/java/com/leanowtech/bloge/test/TestGraphEngineTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/test/java/com/leanowtech/bloge/test/DeterministicRetryTest.java

— L B ER(E D

18.6 DVERAY

1-DSL &% parser / compiler receipt
2 - graph YR status - order - output - time
3- WHERMIL Scenario - Policy - Fixture - Oracle
4 - RAFEAMTL source-bound evidence - Requirement - ClaimCapability

—)R graph test 24 , REEXHE 2 2.

DSL &3
graph i /£ 7 ] 322
Mk 55 EARREHEF P B 2

KA W CHPE IR =0

ELSE parser/compiler £ 5
RS P St S0 =
Owner #LfEff) Scenario. Policy. Fixture 5

Oracle

BEEHERR FETIRR S5 Requirement &5
ClaimCapability

DslTestHelper

GraphTestRunner 5 GraphResult

K, orderGraphTest iljd H S AR M50 : “FEIX LR AT 5 R, graph 77248 1 iX AT YA T 1
L TERLFF VT S5 IE M 5T OR B R AR

18.6 M fE A
IR A =R ROZ 4
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— L B BRI

DSL 4miEM 1

BEMRIBES schema #Hix

Graph MUi#

SRR, RS, WHENETH

Operator % 7Tllid

ER/NEE AR SEHE

B R B R AR AN ] -

* DSL il [o): X4~ graph i AL ?
* Graph JUi []: 7 ARSI AL XA B ey e
* Operator G 1]~ 7X1 operator [ A\t # foxf e

—HILKN, FribZH s SRR — A EEE

18.7 %*/I\ﬂi?ﬁﬁ/‘]ﬂ?fﬂ
XA RN T e WA =Tk s isf1—A> graph, WigE s 17, Waml, IR IEE T S e . L
TACHS 24 JUnit 5, %7 bloge-core Z AN MBI, X 55 17 class fREE5EHE, HIW/Z1il imports. graph
iE PUTRIAEBI S 02— ATE RIS, AR 1 A B

import com.leanowtech.bloge.

import
import
import
import
import

import

import

com
com
com
com
com

org

. leanowtech.bloge.
. leanowtech.bloge.
. leanowtech.bloge.
.leanowtech.bloge.

. leanowtech.bloge.

core.

core.

core.

core.

core.

core.

dsl.GraphBuilder;
engine.GraphEngine;
engine.GraphResult;
model.NodeStatus;
operator.Operator;

spi.DefaultOperatorRegistry;

.junit.jupiter.api.Test;

static org.junit.jupiter.api.Assertions.x;
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class OrderGraphTest {

@Test

void orderGraph_completesSuccessfully() {
Operator<Void, String> validate = (in, ctx) —> "valid";
Operator<String, String> price = (in, ctx) — "$42.00";
Operator<String, String> confirm = (in, ctx) —> "ORD-001";

var gb = new GraphBuilder("order");
var graph = gb
.node("validate", validate)
.node("price", price).dependsOn("validate")
.input((results, ctx) —> results.get("validate", String.class))
.node("confirm", confirm).dependsOn("price")
.input((results, ctx) —> results.get("price", String.class))
.build();

var engine = GraphEngine.builder()
.registry(new DefaultOperatorRegistry())
.build();

GraphResult result = engine.executeWithOperators(graph, null, gb.operators());

/7 1. B
result.requireSuccess(); /7 WA SR R

/7 2. R R
assertEquals("ORD-001", result.getOutput(“confirm", String.class));

/7 3. H AT REANAEAE I A& A5 ]
assertTrue(result.findOutput("confirm", String.class).isPresent());

assertTrue(result.findOutput('"missing", String.class).isEmpty());

/7 4. B RUIRAS
assertEquals(NodeStatus.COMPLETED, result.getStatus('validate"));

assertTrue(result.nodeSucceeded("price"));

/7 5. BT RFER (PUTIFEZAEE null)
assertNotNull(result.nodeTimings().get("validate"));

assertFalse(result.nodeTimings().get("validate").isZero());

// 6. HATRRIN
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— LY B BRI

assertNotNull(result.executionId());

b

J5iRL . GraphResultObservabilityTest.java [/l GraphResultSafeAccessTest.java Jii N | Fik T 1y n) )71k

188 FFMEDHT

18.8.1

IR BRI HAR

GraphResult /&G LD F B A AT AR

s record. AR H (5 A G U5 9] %

(EJ RT3

isSuccess()

requireSuccess()

getOutput(nodeld, type)
findOutput(nodeld, type)

getOutputOrDefault(nodeld, type,
default)

getOutputIfSuccess(nodeId, type)
nodeSucceeded (nodeId)
statusMap()

nodeTimings ()

errors()

suspendedNodes ()
compensationResults()

nodeSchemas ()

boolean

this @i #l 4} GraphExecution

Exception
T
Optional<T>

T

Optional<T>

boolean

Map<String, NodeStatus>
Map<String, Duration>
List<NodeError>
Map<String, String>
List<CompensationResult>

Map<String, SchemaDescriptor>

P E 1 /4 kG A
TEMA PR L 57
R
RHE T B Bk

T AT REA O Bl e I
TR ILRME

CislEL ST

SRS graph [l A G T 4
KA RAT R, TR H
i 7 i AR A
HEREMT S
AR HARH) RO
nodeld — suspendKey, FE/RHEREATTT S
graph‘ﬁiﬂﬁﬁ%ﬂ@*ﬁﬁ%?ﬁ
T it schema

1882 bloge-test 5iih

bloge-test fEFE (I T = %A graph iy T :

MockOperator<I, 0>

var fetch =

/! «.. $UT graph ...

— MO A S

MockOperator.<String, String>returning("Alice");

assertEquals(1, fetch.callCount());

assertEquals("test-input",

fetch.lastInput());

T.J J7i%:returning(value) throwing(exception).delaying(duration, value).recording().of(function).

Y545 MockOperator.java

GraphTestRunner
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/GraphResultObservabilityTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/GraphResultSafeAccessTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/GraphResult.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/MockOperator.java

— B AR 18.8  Hrfi T

FAILED: f{] SKIPPED: H &% H.

var runner = new GraphTestRunner(Map.of(
"validate", validate,
"price", price

));

runner.execute(graph);

runner.assertNodeExecuted("validate");
runner.assertNodeSkipped("unreachable");

runner.assertExecutionOrder("validate", "price");

List<String> log = runner.executionLog();
// ["START:validate", "COMPLETE:validate", "START:price", "COMPLETE:price"]

Jifith: GraphTestRunner.java
% DSL “FAF B W s AR AT e % o

var helper = new DslTestHelper(registry);

Ds1lTestHelper

Graph graph = helper.compile("""
graph test {
node a : MyOperator { input { key = ctx.value } }

S

||||||);

ParseException err = helper.expectParseError("graph { bad }");

assertTrue(err.getMessage().contains("Expected"));

Y55 Ds1TestHelper.java

1883 XTI R #MEF] schema {HH =

GraphResult &t 7 = PEIINFBE, 4R/ E TAFR . saga KUARHAMEEAT schema REZTMIETTRE T35 W
F o

suspendedNodes () ———{> Map<String, String>, |} key /& nodeld, value j£1Z 77 /3¢ [FIFK) suspend key .
FEREET U SCIERIEER T, HH key HURBYIE E BN 2.

GraphResult result = engine.execute(graph, context);

// “approval® i g iZ O
assertTrue(result.isSuspended());
assertEquals("pending-manager-approval",

result.suspendedNodes().get("approval™));

/7 FHAT RN B R
assertFalse(result.suspendedNodes().containsKey("validate"));
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https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/GraphTestRunner.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/DslTestHelper.java

18.8  Jfidt ot — L B BRI

compensationResults() 4447**/ﬁ List<CompensationResu1t> TEBCE T #M3 operator HY graph 2 M5 £ .

A FHEMRAMSERIET T 2RI

GraphResult result = engine.execute(failingGraph, context);

assertFalse(result.isSuccess());

List<CompensationResult> compensations = result.compensationResults();

assertFalse(compensations.isEmpty());

/7 BAESCATY RE R A

CompensationResult paymentComp = compensations.stream()
.filter(c —> c.nodelId().equals("processPayment"))
.findFirst().orElseThrow();

assertTrue(paymentComp.isSuccess());

assertEquals("RefundOperator", paymentComp.operatorRef());

// BRI AMERERR S IR, A A

CompensationResult inventoryComp = compensations.stream()
.filter(c —> c.nodeId().equals("reservelnventory"))
.findFirst().orElseThrow();

assertFalse(inventoryComp.isSuccess());

assertNotNull(inventoryComp.error());

nodeSchemas () —— > Map<String, SchemaDescriptor>, €& i&T SAY%TH, schema. [ fl schema ¥
Mk, FEAIBITIEEE graph B OL N B UEAE T R4 H 2544

GraphResult result = engine.execute(graph, context);

/ BoE "fetchUser" 7z 7T schema
SchemaDescriptor userSchema = result.nodeSchemas().get("fetchUser");
assertNotNull(userSchema);

assertInstanceOf(StructuredSchema.class, userSchema);

StructuredSchema structured = (StructuredSchema) userSchema;
assertTrue(structured. fieldNames().containsAl1l(

List.of("id", "name", "email", "vipLevel)));
XA FBAARERN BN LS, B E A NI T8 S RIAT kS i
18.8.4 P TRIRE 2R HY TAER
R B S EAR S B, EEWMERNAZNEZEZ —
BLOGE it [ THR A 1 g P Fof [ 1 -

 ManualTimeSource & 7F M i U i Hsf iy ik
» DeterministicTimerService £{E 0 [AHEFENT [E] 25 Al & O 2 B BN o%

4

218 v0.9.9-RCl1



— B AR 18.8  Hrfi T

» TestGraphEngine X W& 42— I sk n] FAY GraphEngine

LR

awaitPendingSleepers() -> advanceTime(10m) -> B §
GraphResult

ManualTimeSource -> DeterministicTimerService ->
TestGraphEngine

B FS ALK timer ¥ EE sleeper / graph

retry, delay 5 timer #BBEAE — )R PR B # E MR P ST

var registry = new DefaultOperatorRegistry();

var testEngine = TestGraphEngine.create(registry);

var op = MockOperator.<0Object, String>delaying(Duration.ofMinutes(10), "done");
var builder = new GraphBuilder("delay-test");

Graph graph = builder.node("slow", op).build();

var resultRef = new AtomicReference<GraphResult>();

var done = new CountDownLatch(1);

Thread.startVirtualThread(() —> {
resultRef.set(testEngine.executeWithOperators(graph, new GraphContext(), builder.operators()));

done. countDown();

1)
testEngine.awaitPendingSleepers(1); /7 SRR FLOE ST K
testEngine.advanceTime(Duration.ofMinutes(10));

assertTrue(done.await (10, TimeUnit.SECONDS));
assertEquals("done", resultRef.get().getOutput("slow", String.class));

X AR AT 2. HAAE sleeper 5 timer U212 n . AHEIEE RIS A. X2 awaitPending
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18.9 [FREMLAFIALMIKJEFE——@withExecutionLeaseFencing — T B —— ARSI

Sleepers(...) {FAERYE Lo
ManualTimeSource.advance(...) 2[4 fili% timer [A130, FF DA— VR [R]HE SRk 0] GE G IR sleeper. fi
RKFEA timer, FfiL#ETK graph 7RG MR EARIO TG T 4REEH5E o

1885 L HTHOE A MER [R5 IE) 5
XEM e B EGE S N X LR [ R 1T :

* #LiR operator H{] retry backoff

38 graph H[Y loop / wait timer

* durable lease 1 #5 E B Pk & FE it it

o PUTE AN timer service B, IRZASHLEEAY timer JKZf %42

—

{HAR A —MEMS IS HRAELSE LY 24 HT session 25 (R B4 (8 & B CORE IS T, A
JE ELEEHEAE ManualTimeSource o AL, @ ME TR B B fciE & graph SHRASHIZ timer; session %5 A
RBIAR SR N 12, (H B A B AR smoke test FISRIE RN S . M AEHILE CEIA 7S 18 i szl

189 [REFHZY BEIF2 )75 fl——ewithExecutionLeaseFencing
LG AL AR A store B, [R]— IR PATHIIATRHZY % R —A4> Fef . WA, B

FoRNT
MEIERTF T, JFEORIS AN RE T AR P2 S RIH Y checkpoint, JE1THT ML 25 651K store 5 A1 fencing
token SRR HIX— o, (ERR B —F 7 ACRIE X E 2 Eh R i,
@WithExecutionLeaseFencing Zi5 bloge-test [l ExecutionLeaseFencingExtension il & . & H fidi—

PR AR

L A2 AT TS B B 25CBR A fencing policy s
2. Wi AE R /D ambient lease context i i FH kS HE 44 5
3. LA AR R B RT A B E

EAZEIH engine. TEA stores il lease JI ], WA HEIWNTF KRG N XLEHER HWr S 05 AL 1
f‘lT‘fo

@ExtendWith(ExecutionLeaseFencingExtension.class)

@wWithExecutionLeaseFencing

class CheckoutDurabilityTest {

@Test
@withExecutionLeaseFencing(enabled = true, strictMode = true)

void missinglLeaseContextRejectsDurableWrite() {

InMemoryExecutionStore store = preparedStoreWithExecution("checkout-1");

assertThrows(StaleFencingEpochException.class, () —>
store.updateStatus('"checkout-1", ExecutionStatus.COMPLETED, 1));
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TXANHE 7~ 1 L1 helper H @1 execution record. ELIE [ takeover IS % : 25 —7K claim. release. H1%
/> owner F claim, SRJ5FES —IK claim [y ExecutionLeaseContext H4is |HE N FF W 5 #ifide. 1EMH
owner FFFEFRIE) SZX By, [N E annotation A

18.00 PRI

AR L E, R BEATHIEAR . BB A O /2R J R R — 1

F4EMY GraphExecutionSnapshot, ZAJGHEARNI T o X /&5 XK E A LART—FF£H™ SR E] U305 nY 6 T
H

]

SnapshotCapturingListener listener = new SnapshotCapturingListener();

GraphEngine engine = GraphEngine.builder()
.registry(registry)
.listeners(List.of(listener))
.build();

GraphResult result = engine.execute(checkoutGraph, ctx);
GraphExecutionSnapshot snapshot = GraphExecutionSnapshot.capture(result, listener);

GraphSnapshotAssert.assertMatchesBaseline(
snapshot,
""checkout-happy-path.snapshot.json"
);
GraphSnapshotAssert | JSON baseline L4% £L 4R snapshot:

* assertMatchesBaseline(...) *T completed/skipped 5 Sifdi HEES1E X, 00 415758 )W 718 s 26
o

* assertMatchesBaselineStrict(...) JBE R completed 7 f )il 7 —35 o

* assertEquals(. ‘ﬁassertEqualsStrlct L) IS N T snapshot.

 updateBaseline(...) & H A # % baseline; bfbﬂﬂj\%ﬁﬁﬁﬂk A M B ST

SRR BT W AT IR B S A2 e A RIS i ) snapshote XA HIUNIRTI SRR, BRL R o 20 5 B 28 5 i A
FIRPPES T o

s H KGR
s [X] HEE 28

GraphResult result = runner.execute(graph);

assertEquals("ORD-001", result.getOutput("confirm", String.class));
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18.12 3l5:{FEE —_— T B A

XA WS HREIER] —F 2 2R RUREN T ARIHEEAYE. B ANREIED] graph BSE Tl T Bl R
AR, B R AR IO R OB B B E SREM AE 5

=2 S weSi e T E

GraphResult result = runner.execute(graph);

result.requireSuccess();

assertTrue(result.nodeSucceeded("validate"));

assertTrue(result.nodeSucceeded("price"));

assertEquals("ORD-001", result.getOutput("confirm", String.class));
SElb S By, AN R E I RO RS, B S R

2 5|3 EE
HUEE— DR =5 55 graph % FTAT =25 5@ :

1.  MockOperator.returning("$42.00") £:Ha E 5L price operator, JEWI= & HAERH XK.

2. ffiff] GraphTestRunner $#f7 graph, FFWi= )7 4 validate - price - confirm,

3. Mo IR DSL — B — >35S 1K) operator 25 ——4K J5 ] Ds1TestHelper.expectCompileError(...)
Wi s X AR, AR SR TI A A

SEIUE . IRROZINATEN X A 5K/ graph B9 =24 55 GiF. AT operator 174

18.13  FELERG AT

1. ARG I PR AEE MY SRR 2L IR LRI B R M B bR T iR 2 AT 42
(X} GraphResult ¥ requireSuccess().)
2. Ao AEM T W iZ A6 B findOutput (nodeId, type) [/~ 2 getOutput(nodeld, type)?
CHIZW RAEAH = FATREM AL RWEAFEAERT )
3. MockOperator fHI F5 lambda, FEATCAR A2 [F])#L?
(EiCREAEE, JHRMETE HERE / Jo4s / SEIR TR, MRS )
4. W a)iiE TS H Ds1TestHelper fi5k?
(.bloge JEHI1 parse / compile [njl—— L W2 operator FToRUSFE schema 5 BIE L E51R )
5. Nft 4. GraphTestRunner b HG &K1 A H?
(BFEAELERET S DTN . B T AR g R, IO RS,

18.14 LG
FbR: FEARARAE— 3K/ NET B graph Z T, B0 BRI,

1. /H GraphBuilder fj#—iK validate - price - confirm [ graph,
2. =)~ operator &[fti Ff MockOperator,
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_— T B A 18.15  Iifz: M\ graph Wi &Il 555810

3. f#i[H GraphTestRunner ${{T graph, JfWi=:
o ST REMAAT T
« AT Rk
o HUfTIF 2 validate. price. confirm.
4. FRUATI—3K graph, FEXHENE GraphResult I
e requireSuccess() Y ;
* confirm JR[E T RS
* price HAIEFHEN
5. 5 RkME) DSL 5B, Jf#E Ds1TestHelper i I /RTIUIARY S 15 1% o

PEB: 25 price fi I fallback, #iii| AR, JEWTE graph 528G R AEZL SR LAY -

was e M graph I 20055 50

GraphResult. GraphTestRunner f{] Ds1TestHelper fEijiH] graph & 4 FUHA T, A48 55 ot
NALHERY Scenario ] Policy {1447 Cases. i Fixture #2177 W1 effect, A2 %A1 source-bound evidence.
AN “IX 5K graph 2B T AR N XA 55 R A R AR G R, RSP AR 23 E—— ST IE
T PEAN ST T

i SRR
* TUHEHLES : 2R graph test JUSZ & A WA graph contract.
« RIS MHER node status K 5 HiliE R4k YK output. status 1 evidence W75 .
o MBS UEMRARIETHS, MR AN R GRS E S
C G AR S SRR claim e ARSI IR S DL
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18.17  YwhGsL ik —_— T B A

18.17  JmAdsL e

G {&i% graph Z 2 effect WH
MIAREER SRR H SR E SRR A AN
REME BERME effect Hi S
&5 45 R % H 5 SKIPPED B EEEITH =0
AREENEL
FHNES R

181710 BP-14 — Ik sy 24 5= 5 AR I 3k

AT IOARIEE SR . AN Y ET H 2B expectedo 24545 5 KRS effect IEHR AL, HEMA
R INpUE TR

AR5 >] s 1o T LARY R A B B SN AT A AR 57, RPREORBA IRAT 8 43— e 57 IR AR
KIER AT A E SR,

JFFE SR

18.18  |E]Juii

* GraphResult 25 TAEMITAME — AN Bt T suspendedNodes (). compensationResults() ]
nodeSchemas (), Z30JllHT FEAS/ K E . saga #ME2A1 schema AW = o

* MockOperator i F ok VO, 1EMEIRFFREE

* GraphTestRunner #2{lt graph 24l 5 7. AT 5BEIEAT 4,

* DslTestHelper {14k LAgmiae 9 B SR A L - bloge JECH.

* TestGraphEngine. ManualTimeSource f{] DeterministicTimerService 10 ]G EE Lol Y & & .

SRR BLOGE WA EHE— D E RIS, MRS EE 2 M.

1819 N3

5 55 19 BE——EP RGP AR ., VR B UE T WY graph 2297 )2 F % graph /£ F LB T
EAERAEM A7
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1820 254k

1820 SR

bloge-test README — il % B =1 Vi

GraphResult ANATAF AT L5 I record
MockOperator —— 1] & Fl 2 5
GraphTestRunner graph TR B 5=
DslTestHelper DSL parse / compile W=

GraphResultSafeAccessTest.java el IEI AN
DB 5 graph P THTH FHOCH) 5 2 P L&
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https://github.com/xbdotl/bloge/blob/master/bloge-test/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/GraphResult.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/MockOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/GraphTestRunner.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/DslTestHelper.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/GraphResultSafeAccessTest.java
https://github.com/xbdotl/bloge/blob/master/docs/core.md

%19 B ERE R AR Iy N T

BT B——HARE L

o5 19 FE—F 7 IS H A R

W AU Spring #4525 in i 7
Hbr: LK claim FRUCHCEL IF 7 #5219 IEHE o

A RSEAREE, VOB FIIE W AR AR RGO W —5K BLOGE graph 1\EAEASUAT 24—t listener.
interceptor metrics tracing. Z5A0 HE BN UEE S 1T HiGE—— AT B X Lo 45 5 3 workflow
PNE= 8

190 2> HAR
1 fRRE M A% E A AT A B i PSR AR A S 4R 1Y ExecutionListener, DAK £ 55 60 250 IS FR 11

OperatorInterceptor,

2. ffiJH B 5E X listener ffi3K graph / node A= I #1(F 5, FFRITE 2 W05 By 32 SC B BEARRL B A -4 1 o

3. IEHfiH4E MetricsExecutionListener. TracingOperatorInterceptor #] LoggingExecutionListener 5%
GraphEngine |-,

4. f§iff] callerContextCarrier {f MDC & OpenTelemetry | [N S AL4EE] 5| 4 11 EPALFE T

5. B ARHERG TR LGS, AT 2 NHE R fd A AuditJournallistener fRALRIZEAG LB FA LA o

192 HIESF

55 6 TP — S BT retry. timeout ] fallback, KT (R B A 41 Xl
o 5 7 E—— 1T B U1 Operator interceptor 2L 2 operator FAfT, P LMRFTESCHEAR operator 322,
o 55 18 BE— K YREY Graph —— AT F A AEARAE NN H B 28 bt (i 7 5 TR listener FL#I 2 Lo

13 PR
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— B AR 194 Ff| 2 GXARE#

R4
GraphEnginelListenerTest.java A i JE B B 5 listener S5 T2
ResilientOperatorWrapperObservabilityTest.java retry. timeout 5 fallback =ff4:
MetricsExecutionListenerTest.java Micrometer 7€ B8 511500
TracingOperatorInterceptorTest.java graph span 5 node Span
AuditJournallListenerTest. java ST H S E
BlogeObservabilityAutoConfiguration.java Spring Boot R UL B shlid &

194 it LR E
— ik graph A RAEVRAIAL A L RIS R0, (5FR AT REAE A2 PRI B 11 H fin) i -
« JA> node (EAR T UG0S . H metrics, VRESFFH] AR UFA HIE
o LA retry [RIFEERGE SRR Ge 30 B o SO IETT R AR, AR AE M A B
o B D SOUEh b RS PATHIY RAEE T . ARG S, RAEERGESN, Lhr EEITEM
’%m%ﬁﬁ ?jfo

BLOGE W57 WA B . 518 AEis T, VBT MIBTWERER. IEEXFMD 8, AiLIREERAEA
fEbR. trace o H ARG ZEREAE D operator FRTHE T, FR1SA 0] WA,

195 —IRE. — execution ID. JYFhi%Es

10:03, {7 EHRHIIAEIR 2204, [ 85K /& executionId=exec-order-42; ‘[l chargePayment 75 /5 i W
Wa e fallback. [ EX— Sy, PP A

10:03:00 10:03:02 10:03:05 10:03:06 10:03:06
chargePayment start attempt 1 timeout attempt 2 timeout fallback selected graph complete

‘ onld = der-42 - node = chargePay) ’
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/GraphEngineListenerTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/resilience/ResilientOperatorWrapperObservabilityTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/test/java/com/leanowtech/bloge/metrics/otel/MetricsExecutionListenerTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/test/java/com/leanowtech/bloge/metrics/otel/TracingOperatorInterceptorTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-runtime-spi/src/test/java/com/leanowtech/bloge/runtime/audit/AuditJournalListenerTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeObservabilityAutoConfiguration.java

19.6 LR _— T B AL

METRIC TRACE
SEE i@
retry rate - p95 node span - duration

exec-order-42
________________ chargePayment

T
1 |
1 |
I I
1 |
I |
\ )
(

| retry x2 — fallback

1

|

1

|

1

|

1

1

LOG AUDIT / JOURNAL
RE G
timeout token - IDs start — retry — fallback

HRid A [E1 A Y [A) exec-order-42 [{] {5 FOMSEETERA A4,
Metric V) B0 75 i 2 retry ZCF1 p95 IR L7t SR 3aMBYK attempt I
Trace B [RIAEAE I EE 2 chargePayment - span 5 EFERT  FEASATR SR
ZERAE, log runtime {745 1 4.2 timeout token 1 execution/node ID SR BRI
Audit/event journal HAAZAT 2 & A2 start — retry — retry — fallback — KEBEFR 2R EZE
complete

FeHRE R A, AR TOPPEDULIN - by o Metric filt % 845 ; [A]—> execution ID %ii/)\ trace 5 log Y7 ; journal
SR o IXA SO ARSI U S S RS E R, AR A EOP R TR

19.6 JONE AR
A IR A EROCAT BB A o U TR S 20— 4 UL

roceed()  Grag Start serator: hStart fo
BAK GraphEngine 17k HNEBRGE

— EARALE A CFR 2 FOCAT AL, wiRIE R ZAE AR RE R B AR
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197 SB—A i TR N
— M R/IMEA T IRIEIR R R T, B AR E | B hAIFE - listener H] interceptor:
var meterRegistry = new SimpleMeterRegistry();

var metrics = new MetricsExecutionListener(meterRegistry, "bloge");

var tracing = new TracingOperatorInterceptor(tracer);

var engine = GraphEngine.builder()
.registry(registry)
.listeners(List.of(metrics, tracing))
.interceptors(List.of(tracing))
.build();

4L builder 48, WLZE T HRIE— AT TR =FFOLA

« graph / node $EIHFEFR,
« graph 5 node 1 tracing span,
o IKEIX P IR AR A A AR

FTHEAE B HE 2, 232y listener WELFH {4, interceptor BT o

19.8 R T

19.8.1 ExecutionListener

AT

ExecutionListener X—ME SR, ¥ BN E 7R

[E138 75 1%
GraphLifecycleListener onGraphStart. onGraphComplete
NodeLifecycleListener onNodeStart. onNodeComplete. onNodeFailed. onNodeSkipped. onNode

Suspended. onNodeResumed

ResiliencelListener onNodeRetry. onNodeTimeout. onNodeFallback

StreaminglListener onNodeStreamStart. onNodeStreamChunk. onNodeStreamEnd. onNode
StreamError

IterationLifecycleListener {5 ¥/ foreach LA R

TimerEventListener RE N2 ik A 4

EventCorrelationListener =R NGRS

B TR LI TR R A TR . EACAS ] LAGRZE SIS & 1Y ExecutionListener,

AL —MBSH listener REWIR graph 7o 51 BRI listener 15, AR ARSI A HA
[ listener. iX{f GraphEnginelListenerTest. listener_exceptlonInListener_doesNotBreakExecution Hh

AL
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/ExecutionListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/GraphLifecycleListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/NodeLifecycleListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/ResilienceListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/StreamingListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/GraphEngineListenerTest.java

19.8  $rfE T — B HARED

AOP 2

OperatorInterceptor G054 7k operator I e 2 dvtell—) OperatorInvocation, JfAZi# [ invo-
cation.proceed() RAkZEGEEE (AN EEERMMERFEES) o

public interface OperatorInterceptor {

19.82 OperatorInterceptor

Object intercept(OperatorInvocation invocation) throws Exception;
¥
TracingOperatorInterceptor Hft 2 X FE A A 17 S 8 1 span [t
finally Herpgta,

Hil )4 2)) span, £

5 REAZR R BN UL 4%
Gl Eﬁﬂéﬁﬁiéffi/l\%, 1o 1% OpenTelemetry | T 35l SLF4] MDC X[ FE A RS A2 B 3%
#%. CallerContextCarrier il it = BERLZY0 4 Tik—25 1

1. capture() —fRI LA B, PR B30
2. Snapshot.attach() —(EREIZAE B, K& ETFC.
3. Scope.close() ——fE 1T R Se T, JEFE EF3C. Scope.NOOP 1] F AN BE P carrier,

19.83 CallerContextCarrier

bloge-metrics—otel FHFR{L T W~ SLHL :

{&4% io.opentelemetry. context.Context
{£4% SLF4) MDC map

* OtelContextCarrier

* MdcContextCarrier

19.84 A PE AU PEZH A4
bloge-metrics—otel ikl At T =N TF4 B (g 2EL 0 -
J 5} Micrometer 1E I 25 A1 T4 -

MetricsExecutionListener

* bloge.graph.duration Timer, F125°k graph + outcome

Timer, #1454 graph + node + outcome

Counter, %R HbriC
* bloge.node.retries. bloge.node.timeouts. bloge.node.fallbacks. bloge.node.skipped ——Counter

T TER

* bloge.node.duration

* bloge.node.errors

* bloge.stream.chunk.count. bloge.stream.duration. bloge.stream.errors

Frffatr i H T AL E RIS (BRIAH bloge) o

J5AY: MetricsExecutionlListener.java

1t graph J2 It 6] — 4 span (bloge.graph.execute) , F7E4& K
operator I FHHf A1/t F span (bloge.node.execute). ¥ [FH} ST OperatorInterceptor f{] Execution
P[5 — A S2 5] interceptors f1 listeners #1361,

kL : TracingOperatorInterceptor.java

TracingOperatorInterceptor

Listener

ZE4k SLF4] HiE, {4 bloge.graph. bloge.node %[I bloge.executionId
Py . szjiz/fﬁaﬁ

LoggingExecutionListener
MDC ., W %frdE——includeInput f] includeOutpu
AL B RSO BUREE . AR P A o

Yk : LoggingExecutionListener.java
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/OperatorInterceptor.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/OperatorInvocation.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/CallerContextCarrier.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/main/java/com/leanowtech/bloge/metrics/otel/OtelContextCarrier.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/main/java/com/leanowtech/bloge/metrics/otel/MdcContextCarrier.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/main/java/com/leanowtech/bloge/metrics/otel/MetricsExecutionListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/main/java/com/leanowtech/bloge/metrics/otel/TracingOperatorInterceptor.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/main/java/com/leanowtech/bloge/metrics/otel/LoggingExecutionListener.java

— B AR 19.9 ¥R aE Higbrid

1985 HiTHZE

X T A B2 9 W FH A0 5, bloge—runtime-spi #2 /i T AuditJournallListener. ‘4% NODE_START. NODE_
COMPLETE. NODE_FAILED. NODE_RETRY. NODE_SUSPEND f{] NODE_RESUME ZE/- 45 N4/ L1 AuditEntry 1055,
FFE N\ AuditJournalStore. S filEifiist (HEHIZHE worker + AL EHEIEA/N) EERRR B 5 .
AuditJournallistener 52 — /A JEH] TimeSource 2245, fH THI [R]85 5 48 H I P ORFE— 8. &
W FAR AT LATE N ManualTimeSource SRARTSF I EE 145 H . AEA4 7 SRR BRIA( H SystemTimeSource.
INSTANCE,

/1 AR i

var listener = new AuditJournalListener(store, config, jsonCodec);

/7 Mk fifi LR TR

var listener = new AuditJournalListener(store, config, jsonCodec, manualTimeSource);

AuditConfig AJ4&4|: captureInput. captureOutput. asyncFlush. flushInterval (BiA 100ms). batchSize
(ERIN 64) o

FH P AT 55
ExecutionEventStore 2| |52 [ JLAN KA P2 ml IR 24 48 6 FE 1) 7y v -

19.8.6 ExecutionEventStore

loadEventsByTenant (tenantId, namespace, from, to, page,  F4&FH /i 4% 4% [0S )71 B 49 DU A ih) S5 44k

size)

countEventsByTenant (tenantId, namespace) TSR I A& TR AR R
purgeEventsBefore(cutoff) BRI ] e e 2
purgeEventsBefore(cutoff, limit) IR, E S A (] A I B 255
purgeExecutionEvents (executionId) THER BRI TR BT A (BN AAS f5)

Fr A B 7 iR T BRI SEEE (Hib i UnsupportedOperationException), [AIILELA T store SRR T] LA
o FRHEVREY AT IR e T R I A TR

199 72 REAE H B brid

FEbRA trace HARIREARVUME T o F24E token FEAE B4 runtime sk DSL fallback, A2 0 AR
AR S WG B AR HE SR A S5 TR, FINE/FINER FLUERALIS I A2, R B fir 4 %

[TIMER_RESTORE_FAILED] SEVERE TimerManager JCIEH T4 active ¥ ZTFf 77 exception. durable timer
durable timers; T FFALL timer ] N context. store LS HEINEIC T .
—IKEJHRIAS A o
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https://github.com/xbdotl/bloge/blob/master/bloge-runtime-spi/src/main/java/com/leanowtech/bloge/runtime/audit/AuditJournalListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-runtime-spi/src/main/java/com/leanowtech/bloge/runtime/audit/AuditEntry.java
https://github.com/xbdotl/bloge/blob/master/bloge-runtime-spi/src/main/java/com/leanowtech/bloge/runtime/audit/AuditJournalStore.java
https://github.com/xbdotl/bloge/blob/master/bloge-runtime-spi/src/main/java/com/leanowtech/bloge/runtime/audit/AuditConfig.java
https://github.com/xbdotl/bloge/blob/master/bloge-event-journal/src/main/java/com/leanowtech/bloge/runtime/eventjournal/ExecutionEventStore.java

19.10  $f7ZE4: HE (Execution Event Journal)

— L B BRI

5
[STREAMING_ITEM_ERROR_ WARNING
SEND_FAILED]
[SCHEMA_NUMBER_PARSE_  FINER
FALLBACK]
[ACCESSOR_METHOD_ FINER
LOOKUP_MISS]
[SCHEMA_ENRICH_SKIPPED] FINE
[FINGERPRINT_SKIPPED]  FINE

streaming foreach item ZEU )5,
runtime 14 [F] output channel 54 % 1%
MICIEE H error chunk,

By sl A integer B long AT

NS e i

H Ty accessor ANFALE, DSL path
access (2211 JavaBean getter
fallback,

DSL schema enrichment 25 if] Operator
metadata 2SI 4wiF<=AF enrichment
WL T 4kt

DSL compiler JGi% 114 Operator
fingerprint, FFEAEHR /D fingerprint Ff 4k

¥ )5 A item failure. channel & 7]
Ta AN item-failure policy.

H T coercion 27 BRIEH Ak
FEFE RIS, A,
54 path resolution 2B, FEAZ XS
property/getter & [d] »

diagnostics 4 schema 41751, &
i cause 5 registry metadata.

TEAR S B mismatch M FT, 6
7% Operator 7Rl fingerprint 7 4% o

XEEPRICRAEN, R SCRA R . IERCTT 155 LAY token, ANELILRHC B

19.10 T4 H & (Execution Event Journal)

EventJournalListener J&—/>/N &[] ExecutionListener,

DT HI & GEr A THR AL AR

PATRY AT EIRE % .

ExecutionEventJournal journal =

ig—
B 1 operator $47 a4 (

5%

GraphEngine engine = GraphEngine.builder()

.registry(registry)

.listeners(List.of(new EventJournallListener(journal)))
.build();

—> ExecutionEvent, i executionid. FRYHT5-. IFAIE, DAK DU NS5 2

KiCF 2

Zep B mE—1 A
SRS

N EIFSEO
FIEAD . S HE R

new InMemoryExecutionEventJournal();

GRAPH_STARTED / GRAPH_COMPLETED / GRAPH_FAILED 5| E3 N/ BT — 5K E .
NODE_STARTED / NODE_COMPLETED / NODE_FAILED / NODE_SKIPPED HAAY A E .

FOREACH_BATCH_STARTED / FOREACH_BATCH_COMPLETED
STREAM_ITEM_EMITTED / STREAM_COMPLETED
WAIT_FOR_TIMER_ARMED / WAIT_FOR_TIMER_FIRED

LEASE_ACQUIRED / LEASE_REFRESHED / LEASE_LOST

foreach [{)43—Hl.

= source,

Fi AL timer 224 A
R AL A B
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19101 Agent §5{f——AgentEventJournalBridge

Fﬁ;t bloge agent-ext fibtft, AgentEventJournalBridge I agent NHRIY 2B a5 S A2 H— N HE
Ho RZa iR 45019 ALK + agent FE1 + T HAR T [EIHO ] 22
GraphEngine engine = GraphEngine.builder()
.registry(registry)

.listeners(List.of(

new EventJournalListener(journal),
new AgentEventJournalBridge(journal))) // I agent =/t 0
Lbuild();

bridge B4 agent FF AL

AGENT_TURN_STARTED / AGENT_TURN_COMPLETED agent JEFRIEERAT—13%4

AGENT_LLM_CALLED KTk LLM i&3k (3 token fAAE AT id),
AGENT_TOOL_INVOKED / AGENT_TOOL_COMPLETED / AGENT_TOOL _ T HE AR 3 .

FAILED

AGENT_MEMORY_TRIMMED FA- memory SR K TR s TR B IR
AGENT_STREAM_CHUNK_EMITTED streaming agent % i —]> chunk,

AR A I N AE journal, KA1 — 1 JdbcExecutionEventJournal ¥ 25O

9.1 T WG B

19111 [X] % TracingOperatorInterceptor 71/t °/ listener

var tracing = new TracingOperatorInterceptor(tracer);

var engine = GraphEngine.builder()

.registry(registry)

.listeners(List.of(tracing)) // graph span [0K]
// missing .interceptors(List.of(tracing)) — no node spans! [X]
.build();

TracingOperatorInterceptor 4 W 1 & {/y. ExecutionListener iX — flll {71 55 fF onGraphStart / onGraph
Complete Al & graph 2% ] [1 span; OperatorInterceptor iX—1{ll 7137 fE intercept() H £ & node Z%
A7 spane A VR A ETENA listener, VR A2 EF|— 26 F4H Y graph span, [EAEE T TR E

et KRS A B
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19.12 5|5 LEY — I B HORAE D

w2 5| FHES
17T MetricsExecutionListenerTest.java, % [[H — 724 T

1. HFEPRETZE4 A myapp. bloge, JEIGUEAS AT timer 24 FRAf LI AR
2. #n—4% fallback }%7%, JFf:r= fallback 1H80H IF I8 84—k .
3. MK listener S0 s AT, S B EIAIIF S [F— kAT & H I metrics X IR K

RAZRIHIMHEAE T graph A4, BARBTTTHRES BRI -

19.3 YRS
1. ExecutionListener f{] OperatorInterceptor [{[X /2l 4?
(listener Mo A=Ay R A G545 interceptor B REAIEE operator JHH . FFAIAEJH A BT S EEINAT 4 0)
2. Nt TracingOperatorInterceptor WAZTEMHE P~ 772
(B listener —E PR graph 2 span; T interceptor — |G| node 9% span.)
3. CallerContextCarrier Lk | {14 [ajjHi?
(H3 & Zfer i) MDC / OpenTelemetry 25 £ SUHAH 251 S RE e RE B )
4. H 2SN V% E Auditournallistener [fj /N2 18 metrics?
CHURTRES M. B ATHTHIISs, ARG THEEEUER 8. )
5. nJR listener #1578, 51 EARBEA 4 RIIE?
(listener RIUSSHENGES s ATARSL, HE listener 598551517 )

1914 SLIG
HAx: =R 0% R — 5K graph.

H— R AL — D T RIS ANEEE T fLHY/)N graph.

T/} MetricsExecutionListener, JRIGIUEHIL T retry 11404

FEP L B HBF I TracingOperatorInterceptor, Ff4G1iF graph 5 node span #E#7 14 o

{f F N AF i store 730 AuditJournallistener, JTWr S /74% 1 7 NODE_START. NODE_RETRY #{] NODE_
COMPLETE =4,

i#jd MdcContextCarrier #TJF MDC 4%, FFHIETY 5l S RER 219 U7 A 5CHK 1D,

e

(9,

—

BEB . [F—5K graph 3 5AETT A 5 50 T RDIINPE AR L FasAT—ik, SRJG HeBds— Tl gs T B il & A1
A

IE‘]@Q
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https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/test/java/com/leanowtech/bloge/metrics/otel/MetricsExecutionListenerTest.java

— I BB 19.15  SEERISINF

1915 SLIGIGIN

T 5 MEE: [6]— executionld =k metric. trace. log Fl] audit.

KRMEKE - FBR correlation FFF; K2 4t — identity 5B E N [H] 2k,

ERAA S IEBIR RS AT ORI, ANUEBIHER AR L 55 A o

Zx>) G TH . —IK retry—fallback =it ; I correlation; A PUFZEEIT [AZe; AP EIE [ — A7 RMF 1E.

19.16 |A] )i

listener M 2<4E 45 B 544 ; interceptor {15 operator i H

metrics. tracing. logging 5 audit journaling #5327 (%[5 —4H 5| %9 B S F.
CallerContextCarrier /& i H7J7 F N30 IR T2 R B R o

A Z AT E S BOR AT E I - EHGINAT W:, [HAN5 3% graph j2 4.

1907 N3

FESS 20 TH——Spring SAINERL . AREATISA T AT WAEREFER T - S50 AL bean. [CE i 545 I ).

(i

2 endpoint,

19.18 ZHEHERL

ExecutionlListener A listener $2]
OperatorInterceptor AOP PEEFEZ
CallerContextCarrier capture / attach / close #2Z

Micrometer listener

graph 5 node span f4%
LoggingExecutionListener ——%5 444t H ik listener
AuditJournallListener ——£5 (b B il 4k

H{EH &G SPL, SR A if
Spring Boot [H i &

MetricsExecutionListener

TracingOperatorInterceptor

ExecutionEventStore

BlogeObservabilityAutoConfiguration

BB ——5 | S A BB SPLHEYE
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/ExecutionListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/OperatorInterceptor.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/spi/CallerContextCarrier.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/main/java/com/leanowtech/bloge/metrics/otel/MetricsExecutionListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/main/java/com/leanowtech/bloge/metrics/otel/TracingOperatorInterceptor.java
https://github.com/xbdotl/bloge/blob/master/bloge-metrics-otel/src/main/java/com/leanowtech/bloge/metrics/otel/LoggingExecutionListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-runtime-spi/src/main/java/com/leanowtech/bloge/runtime/audit/AuditJournalListener.java
https://github.com/xbdotl/bloge/blob/master/bloge-event-journal/src/main/java/com/leanowtech/bloge/runtime/eventjournal/ExecutionEventStore.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeObservabilityAutoConfiguration.java
https://github.com/xbdotl/bloge/blob/master/docs/core.md

2 20 #E——Spring 54 F IR AL — T B AR D

BT B——HARE L

o 20 Fi——Spring 5P

W AU Spring #4525 in i 7
Hbr: LK claim FRUCHCEL IF 7 #5219 IEHE o

HRIE REARE S, VREETG R Spring Boot |5 55K BLOGE graph, /~NTF-'5 engine bean; fEN132]# health
gE . RE H H—IK GraphEngineCustomizer # 555¢ A SR EE . MRS AR A L E K

200 “F ] HER

1. &S bloge-spring {&##i, il- BlogeAutoConfiguration H zfjf2:4k GraphEngine. OperatorRegistry. Graph
Loader f14#1% /5 1Y List<Graph>, JoiE T3 Y AE(] bean,

2. {#i [/l @BlogeOperator FritSLH) Operator. SuspendableOperator B StreamingOperator HJiafT i 44,
ik Spring & MFFIEMEA 1o

3. ¥4 GraphEngine F141% /51 graph %1 E AN E|—1> service ZH1, P47 graph Ff18 5 HTTP di sk [H] 25 5

4. {0 UP + graphCount=1 JEALHEZEMES, A 2S5 IER o

5. {{i/] GraphEngineCustomizer JHEAZE 5|4, Ff WAl I EF HLRE N bean 2> iliE AL BT T

202 HIEFNT

« 557 BE—— 1T RAFY Operator {E44 operator #2\ Spring X i, /T EEE operator 1 P15 o
© BB 13 BE—FFABUT —— I TR . KA SRR, [R2h starter 255 SR ML T A IR S A
o 2K Spring Boot H il E . @ConfigurationProperties fi| Spring Boot Actuator Jfifi.

203 NP
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— B AR 204 M2 GRARE L

BRI
BlogeAutoConfiguration.java 5\ core slice BN [ H sl E
BlogeProperties.java FITAT spring.bloge.* it B J& 14 M =541,
BlogeOperator.java i @Component ZH 45 11 il HY operator 434 1 i
BlogeObservabilityAutoConfiguration.java Febr. FEERIERE. MDC. g ~infisk
BlogeEndpointAutoConfiguration.java /actuator/bloge f] /actuator/blogeStats ¥
BlogeAuditAutoConfiguration.java HH B 2 s
SessionExecutorAutoConfiguration.java SessionExecutor f4%, 1417 a)<F AN I a5
spring-ticket-triage.bloge starter 7~ %8 A /)y DSL
SpringBootTicketTriageApplication.java Ui £ Y Spring Boot [ [, i [ starter
SpringTicketTriageService.java Y\ GraphEngine f{] List<Graph> [{§ Service /&=

204 AT AR EEL
LERTE BT, R T30y g 2
var engine = GraphEngine.builder()

.registry(registry)

.executionCheckpointStore(checkpointStore)

. listeners(listeners)

.build();
XA S SR (EAEAR P BRI, Tk VR S I #28ds WEWrde b N SC3IUA,
FeAMATAE & Smfias IKERCE. 70 R fi#trds. ER SRS FELE——ImMHA bean A H
CHYSAEAIRR 2 4
bloge-spring fEd Ab BHIXHE A 2HEE TAF. &4 Spring Boot Starter, 2= H shfil & classpath 5@ 15112
LR LA . 41 operator 774 Spring bean, 44 .bloge SUIFTAE] classpath Ji5 . starter FJ LA IX SR
R —En 517518 I bloge-durable &} bloge-metrics—otel Ji5, starter 2>l FF ek Hrilh 2 55k
[ bean, ANFFEEE AW @Bean. XIUEWN HIZA T A EN, AUEIFEALL stores FMES effect B2 =4 i
D&% .

RIS : starter T A B 5 | 8——1¢ HUB AL 5[5 ZET R 1) singleton BRINE i FH @Conditional
OnMissingBean; ¥ JEEEGH endpoint slice 5 H CHIAA:, PRI SRR H R bean 1 EARE[H o

205 B R AT

REMPTA AR S RE I M. SEFTE— P A — M. — A T f# ) operator. —/7 classpath
DSL. — P VEAM executor, LA —% health W2,

237 v0.9.9-RCl1


https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeAutoConfiguration.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeProperties.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/annotation/BlogeOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeObservabilityAutoConfiguration.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeEndpointAutoConfiguration.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeAuditAutoConfiguration.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/SessionExecutorAutoConfiguration.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/20-spring-and-production-wiring/assets/head-first-bloge-examples/src/main/resources/bloge/ch19/spring-ticket-triage.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/20-spring-and-production-wiring/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/SpringBootTicketTriageApplication.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/20-spring-and-production-wiring/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/SpringTicketTriageService.java

20.6 VR — B HARED

bloge-spring @BlogeOperator classpath DSL GraphExecutor Actuator health
dependency bean Ibloge/* bloge in service UP - graphCount=1

‘ RAF LS bean, DSL S5iBA ; starter AIHER. health RUEH DML —KE". }

Starter 7137

SLHEESTHT operator 47 [H][1 @Bloge OperatorRegistry DSL fin# it gEfi#tfr operator 44
Operator bean
classpath:/bloge/*.bloge GraphLoader 54w 51 List<Graph>  H¥x graph f74E
service i \ 5% H 413 GraphEngine / GraphExecutor —RAATIR B FIUA T 25
TR H Actuator f7{EN ) BlogeHealth UP. graphCount=1

Indicator

X EAY U SRR 2203 T 5K graphe B NGEIRITH Scenario Id MBI R R, AFKIRIL
A48 R ATBEHE

206 IVEEIR

U bloge-spring R il—5% 7324k . )2 HATEH classpath FIJE M FTE S AHR I A S0 -
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#REY @SpringBootApplication

£ 18— (HLMF ) OperatorRegistry - GraphLoader - GraphEngine List -
SecretProvider - JsonCodec

% 2 B — # A1t ( DataSource + bloge durable ) SqlSesslonFaclory
Executi re ExecutionCF or
GraphRegistryStore - RoutingStore Taskir B \erStore
ArchiveService - DurableControlPlaneService

5 3 B — AWM ( blog trics-otel ) Metri ionListener -
TracingOperatorinterceptor LoggingExecutionListener -
BlogeHealthindicator OtelContextCarrier - MdcContextCarrier

% 4 & — W1t ( spring.bloge.audit.enabled )
AuditJournalListener

% 5 &2 — W& ( spring.bloge.recovery.enabled ) RecoveryConfig - #A
GraphEngine

8 6 J& — Actuator ( spring-boot-actuator ) /actuator/bloge -
lactuator/blogeStats

5 2-6 R BN o AT R FRIE I, BERFEA classpath (& RE T AL BRXT M=

207 A EETTR

i%X 422k H bloge-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/ H T. 5145
AN

2071 AT 1 —IRHR

<dependency>
<groupId>com. leanowtech.bloge</groupId>
<artifactId>bloge-spring</artifactId>
<version>${bloge.version}</version>

</dependency>

2072 HIF 2 —40 operator %5 Ay Spring bean
N RIS SpringTicketClassifierOperator.java i T f&ift :

@BlogeOperator(
value = "SpringTicketClassifierOperator",
description = "Classifies a support ticket",
owner = "examples",

tags = {"spring", "starter", "triage"}
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https://github.com/leanowtech/head-first-bloge/tree/master/chapters/20-spring-and-production-wiring/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/20-spring-and-production-wiring/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/SpringTicketClassifierOperator.java

20.7 FE—AAliE TR — B HARED

public class SpringTicketClassifierOperator implements

Operator<Map<String, Object>, ClassifiedTicket> {
public record ClassifiedTicket(String queue, int priorityScore, boolean vip) {}

@Override

public ClassifiedTicket execute(Map<String, Object> input, OperatorContext ctx) {
boolean vip = "vip".equalsIgnoreCase(String.valueOf(input.get("customerTier")));
String queue = vip ? "vip-escalation" : "general-support";
int priorityScore = vip ? 70 : 30;

return new ClassifiedTicket(queue, priorityScore, vip);

b

@BlogeOperator ] @Component L4113k, Al Spring 2= & BliX 1 bean; registry H R HA 523 Operator.
SuspendableOperator mf StreamingOperator %%, value 1% B DSL 1} operator 4. 04 B[ 528 7R pi
Z) 4 domain bean {R#7 A4EHAT 5, FiE LT 25 OperatorRegistry J&[L; VKA UEFINEETE
registry %1%,

2073 IR 3 —4 DSL /i % classpath |-
>EH spring-ticket-triage.bloge:

graph springTicketTriage {
node classifyTicket : SpringTicketClassifierOperator {
input {
ticketId = ctx.ticketId
message = ctx.message
customerTier = ctx.customerTier
}

timeout = 2s

node draftReply : SpringReplyDraftOperator {

depends_on = [classifyTicket]

input {
ticketId = ctx.ticketId
queue = classifyTicket.output.queue
priorityScore = classifyTicket.output.priorityScore
vip = classifyTicket.output.vip

}

timeout = 2s

starter {2k DSL (v B 42 classpath:bloge/. 51t U AF src/main/resources/bloge/spring-ticket-
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/20-spring-and-production-wiring/assets/head-first-bloge-examples/src/main/resources/bloge/ch19/spring-ticket-triage.bloge

_— T B AL 20.7 F—Anlisfra

triage.bloge, EHlE# B shnik.

2074 SR 4 —TFE AT
K[ SpringTicketTriageService.java:
@Service

public class SpringTicketTriageService {

private final GraphEngine engine;

private final Map<String, Graph> graphsByName;

public SpringTicketTriageService(GraphEngine engine, List<Graph> graphs) {
this.engine = engine;
this.graphsByName = graphs.stream()
.collect(Collectors.toUnmodifiableMap(Graph::name, Function.identity()));

public TicketTriageResponse triage(String ticketId, String message, String customerTier) {
Graph graph = graphsByName.get("springTicketTriage");
var result = engine.execute(graph, new GraphContext(Map.of(
"ticketId", ticketId,
""message", message,
"customerTier", customerTier

)));
return /x % result WG~ response */;

¥

V%A GraphEngine.builder(). J%f5 DefaultOperatorRegistry. J%f5 GraphLoader J§H]. starter £ ZfHix—
DI T o

2075 RS —iET HTTP &is

K[ SpringTicketTriageController.java:

@RestController

@RequestMapping("/api/bloge/tickets")

public class SpringTicketTriageController {

private final SpringTicketTriageService triageService;

public SpringTicketTriageController(SpringTicketTriageService triageService) {

this.triageService = triageService;
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/20-spring-and-production-wiring/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/SpringTicketTriageService.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/20-spring-and-production-wiring/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/SpringTicketTriageController.java

20.8 —iK override, HIEHI— B4 owner — T B —— ARSI

@GetMapping("/triage")
public TicketTriageResponse triage(
@RequestParam("ticketId") String ticketId,
@RequestParam("message") String message,
@RequestParam(name = "customerTier", defaultValue = '"standard") String customerTier) {

return triageService.triage(ticketId, message, customerTier);

208 —¢K override, HI1—~HBHHf owner

BRI R | e 418 . A scheduler 2R ZEAES . {75 starter F¥FEA) Hi2 bean, FURFH builder F4k:

@Bean
GraphEngineCustomizer schedulerOverride(MyTimerSupport timerSupport) {

return builder -> builder.schedulerTimerSupport(timerSupport);

STARTER &% owner
registry - loader - graphs
listeners - interceptors - carriers

GraphEngineCustomizer
T 5

pp pport)

Rig%e R &5\ ¥ builder seam
T B durable path - TR B GraphEngine bean

Customizer fE4% 1 engine-mode preset 2 J5+ /i[> GraphEngine &2 {iizfT; T AELE durable runtime %1%
IR HE ) GraphEngine bean, R4 [F]HfHEE listener. interceptor. context carrier f1A:E starter BRIA{H o
AREER THMENET S Hik bR ATE &Y . health i1 FF1IX—1K override, 5 &Y il e %
#13Ro

209 BrESE

EN RS CEE IIREIT AR TEA I bean {HH. JEMESH. FEAMN store 4k (@G A B
HTTP §5RI2LI, EHERIM 5% | ——Spring 47 27%

2010 i D0 R
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20101 [X] #F @BlogeOperator O\ {7-(FH]{/5F 51+ operator

/7 INARARTEIS G @BlogeOperator FRTE 1 iX A2, WAZIX AM:

@Bean

public OperatorRegistry operatorRegistry() {
var registry = new DefaultOperatorRegistry();
registry.register("FetchUserOperator", new FetchUserOperator(userService));

return registry;
3
[X "M BlogeAutoConfiguration {7 —{~<x 474§ @BlogeOperator #ri¥ bean { OperatorRegistry bean, T
H ‘ZHj bean 75 @ConditionalOnMissingBean, 7 l]{KH O HJ OperatorRegistry bean <= 5¢ 4w 5 hiiC
ERAR . RS B E X registry /2494l @BlogeOperator bean R B A PRI operator 23 HRTH 9 o
1B B2 5E KM @BlogeOperator 4 (FRIEEK{R) , LA —DMELE A 72N A 5% Operator
Registry bean, ANEIRE PR T

2011 D0

20111 Operator [HRTH 2R

MR —2 B L Hhr1E @BlogeOperator("MyOperator™), [AHf X 0] 725 H) H 5 M. OperatorRegistry bean,
@ConditionalOnMissingBean <= il H #f) 3 4 registry iE . DSL [#i J5 < UL unregistered operator 'My
Operator' 15 [ 1k

BEEHF G ER B E L registry, 54504 H A B il B X registry ATEN Y IR 2R 4
0 operator. ASREAUFHFI owner JEAE—HC .

2002 FRRAEI— AR

HE MR 4E 75K HELRE, A RGeS H it PE 8K interceptors [ff 5% T HR AL E M 6] -5 50 40 2
A HAR R — 5 TR - A override HAZIUH A —ANH EHFI—> owner.

2013 X SR A

1. BB EM— 4 operator 75 F [G] B 3 /£ {1 4?2 (&5 %5: bean 17 /5 @BlogeOperator, Jf5L3¥J Operator.
SuspendableOperator BY, StreamingOperator; A TEME A ARIE Spring K ¥H.)

2. starter FRIATEMEEEAX L . bloge SCfF? WRADNEPERT LA R E? (3558 classpath:bloge/, WiEId spring.
bloge.dsl-locations fil' &)

3. SRR A B T H O Y OperatorRegistry bean, H 3L & WA /ER? (K% BEomdkid—
@ConditionalOnMissingBean =W EVRI bean (5%, T H 5l @BlogeOperator 44 A~ FT o)

4. FIZEPRAOEIE U classpath (K BERIIE - TCRRIE U R tE A =t (B2 24 spring-boot-
actuator {F{EI, Actuator ¥ i F SR ;24 bloge-metrics—otel fFAEN, TR FEVRAI4E RS B EE H
B )
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20.14 S _— T B AL

5. WP G BT .bloge SHERT, BlogeHealthIndicator (142 (2&Z2: powN, [ffHiiEls “reason":
"No graphs loaded".)

2014 SEEG
M A48T Spring Boot T -

1. ¥5hn bloge-spring ZIRH) POM, G#EE—JH @BlogeOperator Frit. FE2CH Operator AR5, ix[0]—
AR E o

. Y5 —/ N HAT A .bloge graph, JifE src/main/resources/bloge/ [, 5|HRKAY operator.

. f]E—> @Service, I A\ GraphEngine f] List<Graph>, #Z&4FREFLAR graph I HFTE

U@ R N e TSN AT /actuator/health, Ffiik bloge 21427 UP LAKARAY graph &R

- WUSHORE : EA44 .bloge U HITIENAUL T graph. 5 F 30 LM Hetis /it 5 DOWN.

- VNI~ E 7 X ExecutionListener bean, jCl5% graph ZUI5EFEI o« FRIRATURIY graph, BHZ I
Wr s flfil e, HICTAG 1% bean UL MMEH

[©) N B VS N S

2015 SEEREGINCR
o TS MEL:  starter 25 engine. loader f{] health, —{ customizer - —~ owner,
o RIGSWE . BBk bean sl A override; K& & H SIECE .
o JEHAGO 5L W] Spring #2281 health, ATERA: =25 el 55 1E i
o 25345 E: /N 2 bean/customizer; A2 f+) context il health; JEzh%Lh H owner ME—HI{E 1]

2016 Gl L

20161 BP-05 —[X 7 228 5 RE

Wbt SRR R T ECE ., A TP i adapter FRES: b S5 PRI T ZERRE D el Bk, £
IFFAT i graph 65k

AR SR> s o3 P EEHR SA URL SR )7 4O RSOk, o W MR e AR 41 B2 i 1 5

J SR

20.17  |A]

* bloge-spring /& Spring Boot Starter; M4 classpath. property 5 bean 25{F3i JEH, B4 < H I E Graph
Engine. OperatorRegistry. GraphlLoader 1415 )5 HY graph.

* @BlogeOperator /2 [ @Component ZH &1 T E M . FrIERT bean H A5 528 BLOGE iz THY operator &[] /5
748 8 ; 8 domain bean FE 2 adapter/customizer 12, £ promptHint. usageExample. constraints
Description J& 4 7 FF agent/LLM £ il

« starter {fi ] 730 2RI F L B SIACE : %0 bean HAE starter 554 2E XX context FHHAFAE: Ff AL A7 TE
bloge-durable + DataSource {Z/ENLTE . AT ALIUYE/E bloge-metrics—otel fEAE LG BT AR E 4
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HEHBEEREA true BREE .

Hshlid B0 MR ERY] - (BlogeCoreAutoConfiguration. BlogeGraphEngineAutoConfiguration.
BlogeDurableAutoConfiguration &), SCE T HEVEMIHIFE T 1S40 B .

HTHY spring.bloge.engine-mode @&t JH Ti%455 | 24 711% (AUTO =i REQUEST_RESPONSE) .

B spring.bloge. tenant.x J& V5 H H L E MY 2 28— @t s &= RIfgET IF &k BRI
FIHE R R H—FE9E H 2 X TenantContextResolver bean.

i spring.bloge.version-routing.* JE 4 (F starter 2 3 % latest. pinned f{l canary graph Jiii 4 i
Hﬂo

GraphEngineCustomizer {FARICHEFEHRELA bean R AT {4H 5| % builder,

BRI singleton BRIAEF A @ConditionalOnMissingBean; 7 5 Hi MW AGTE EAK slice,

H 5 X H OperatorInterceptor. ExecutionListener f{] CallerContextCarrier bean i#j: ObjectProvider
EEillie- it PNGIE N

Actuator ¥ f (/actuator/bloge. /actuator/blogeStats) #2{iLT /2% graph FIHHATHEFR A FT IS AT AL
M

BlogeHealthIndicator JT44 B Hi#2 Lk /actuator/health £k

2018 N3

FE5 21 E——H IVM GRS R RS, (R o AR BN ready set. SEil {55 graph &2 7%
FEAFE . A ST A BN F B B 58 22 =

2019 BHHERL

bloge-spring #5itft README ——5¢ %% J& M L FI R A 1F5 1
ol 5 shlic BEIRES

BlogeAutoConfiguration.java

BlogeObservabilityAutoConfiguration.java Yebn GEIEIB IS (A e A
BlogeEndpointAutoConfiguration.java Actuator ¥ 5
BlogeAuditAutoConfiguration.java HitHE

SE#EHY Spring Boot /1 {3
AutoConfiguration.imports ——starter 7/} {4

SpringBootTicketTriageApplication.java

AR — IR R
BRI —— 5| N LH =%
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https://github.com/xbdotl/bloge/blob/master/bloge-spring/README.md
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeAutoConfiguration.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeObservabilityAutoConfiguration.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeEndpointAutoConfiguration.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeAuditAutoConfiguration.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/20-spring-and-production-wiring/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/SpringBootTicketTriageApplication.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/resources/META-INF/spring/org.springframework.boot.autoconfigure.AutoConfiguration.imports
https://github.com/xbdotl/bloge/blob/master/docs/getting-started.md
https://github.com/xbdotl/bloge/blob/master/docs/core.md

21 BE—HIVM BEE S E 0T _— TR AE D

BT B——HARE L

521 E—HRJVM B S 28T

W AU Spring #4525 in i 7
Hbr: LK claim FRUCHCEL IF 7 #5219 IEHE o

AR AR T YT K graph F{f BLOGE WMAHEIAE T Rl FHAIAT FRHLE . HFRE
RS IR PR RAP I T R A T 4

a1 FHR
sTRER, (RAEN:

] H — %0 52 AR Bl B R ready set (AR o

X453 graph [A]7f %+ graph I A FIALZBE 2 1 o

fifiF% DependencyScheduler 12 HBHEH R, WA EREHiH D graph,
PR R B RS S I & 2 o XU

5 HH—RREE RN, 1A 24— QPS B+ .

vk »wh =

22 X E R A

HITH A HIETT B graph S35 008 R T ARERIBZE/NE—HHLEs — 1 JVM. —7|> GraphEngine:
M AT SR I BB AT, 5l et

FAZY. o Frs it worker FIEUHE EA R BRI E N —5. JefiARMMLEIETE . 005 A7 =X n] 2 10 98 o)

B o

03 S WUAITHEER, ERESCH
T AR DY R

loadOrder —— checkInventory —
L checkCredit =~ —L— reserveOrder
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_— T B AR 21.4 A BLOGE H C 1R W2 & A 1)

A loadOrder 5¢/i%)i7, checkInventory X5 checkCredit i&ﬁ'ﬁfﬂfﬁfiﬁﬁﬁﬁﬁ—f; {H reserveOrder WAZ 25 W& #)
Sl B NURBITION : FF— P IZ], ready set HHA BRLET AT

TO T T2 T3
ready = loadOrder loadOrder 5EA inventory SEA% credit FEMR
pending reserve = 2 ready = inventory + credit reserve pending = 1 ready = reserveOrder

214§ BLOGE H & 9 2 A 1A]

1217 RC1 I B2 552 2 B SR AR NI -
cd submodule/bloge
mvn —pl bloge-core \

-Dtest=SchedulerSequenceTest,GraphComplexityValidatorTest test
2026-09-14 £ commit cc38fbe5 A2

GraphComplexityValidatorTest Tests run: 18, Failures: 0
SchedulerSequenceTest Tests run: 12, Failures: 0

Tests run: 30, Failures: @, Errors: 0, Skipped: 0

Hr fanInFromMany_waitsForAll iU~ g 8Kim iof latch [G] B 25k, TN sink 4 fEiZ17; multiDiamond_
orderingConstraints I HW & WKL P8 G R R, ANELSRIFR T A TEE T -

IERMEER: RBIFHE, RS LA .

25 FLH . ASEER Y, T2 S
P THIA H C 1Y DependencyScheduler. #IIRILET, & AEE T SUCEA TR L, FFE outgoing
Edges 3] :

pendingDeps(loadOrder)

pendingDeps(checkInventory)

pendingDeps(checkCredit)

0
1
1
pendingDeps(reserveOrder) 2

5@ 31 loadorder 3\ ready queue. ‘E5EH )T, ALY S AP M HEOREIZE, TN MeET
gk ready queue, fF— 402 58 i LA reserveOrder M\ 2 J#3) 1; 55 A oe A4 bﬁjﬁ?ﬂ/\o
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216 = PIFRANELRAE i —_— T B A

Execution A TR
D

ready queue + pendingDeps w

GraphEngine e ERETHRE|
Qi graph + registry outgoingEdges
SERUARANBE B2 AL

Execution B HREM J
o

ready queue + pendingDeps

IXFRET ) B 7 READRAE”, T R A 5 0 5 B3 ) M A 6 o A B R o AR AT 4
K graph 23 5 & YA TC AR A AR -

IR A ERAE

A REUE {14

L2237 BRI AT 75 8 75 + engine TR TR B PR B
— BT EA N TR T dependency scheduler TeAHT AT T L 1YY R AT
i /AP BE TR 7 SRR S A R E AREAREIEH

GraphEngine FJ LA I AL, AT R ICIR. 1000 4~ HEMNARESFRF 1> 20 JE R EU A
A 20 TR

w7 SRR PRAPBUBAE I, AR IRFIER S

RC1 7F graph ¥ @ AP0 M43 . BRIAHESE/E FBR A7 ComplexityLimits.DEFAULT 25 :

7 EBR il ERR XU B
operator 17 f %% 15 30 RESFILNGAY K
DAG )% 6 10 REEEFAER
BT U 5 8 IR I &R
Iy 2 3 BRI A ME LI A

R HE AR =4 warning; IR EFREZ graphe JREAEMISCPRAIEE T 31 1ai 11 2R 9 8% 5 4E
ALl o

270 FERIZEAEIR: O 8 Bk 9

1545 operator. i AFOIEAL AZS , H 25 root JEHIEE J1.4 child. GraphComplexityValidatorTest Wi #ysk
W, JEEAIE graph. root. hard limit 8 FIHF4F I o
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—_— B AL 21.8  ffr 'S — iy nl {5 A FEALI D

WRE T A =F %t -

L R ENMEI R A BT 1 graph, REAHAC T BHEAL L
2. WA R AN BOY SR K operator Y 5.
3. kg5 AL B, BAOREE limits, FFOMIZARFNE LN R

EEEAR E EBRARELE graph &35, AREILE D, HA S,

218 QNS — 1 il {E Y ERAT LI B TR
— QPS ¥ 72 /bEAF F: commit. JDK. CPU [il%fi. heap. graph #74b. operator {74 F£A &, warmup.
measurement. fork ZOR1FIAZE R CIF . B/ S By, B KRR Y I HUIN B AIAE E
W ) T2 M A
%5 operator R
- [HERINF &
- H5 operator ({5224 #)
- metrics / tracing JT4H
SR BN 24 TR, RO . AEAE KD REMHY elapsed time 4 benchmark, - ANEH IMH
SPIE A T R

219 PUSEMLGT: BT HEWR
B BRI IT R, SR TG, S B, B AT B T .
HOETTREIET. SRR EIF

* ready queue 2 “FIAE R LA T AR o
 pendingDeps ZAEL ) LETIE TF-
 outgoingEdges & 5¢ ik o BLAm A

o SRR R AR TR BRI RN BER A s Bl AR

BITHRZ EINARKRERARTTIR, X RE RS E R 2 eIt R AE T IMNB T IRA &

a0 BEYR: HHIENE H C R ready set
PEPE—2% 4—8 I /5 graph:

1 BRI, bR #IG ready set.

2. ARk EIRSE T . B4 T pendingDeps.

3. HHEIn—4csi—A> child, FMIHE1TE 4ERE .

4. ##NH/N IMH slEE N RIES, 55,

TR K T ready-set ATl R o A IESRAERBIANRENR A E LK, FFIIHIX 45 R AR
TE LA o
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21011 ARZGEIH T2, WAHUERT 4 —_— T B A

aa REUEH T4, AR A

AEER RCL MG UER - B S5 P AR . fan-in ZEAF0ATLK . BRINE 2980 FLag v 45 4o i K
graph. B I A UEHIVRAY operator ZiAE 404 NS APL A5 BURIEAS OIS, tha2E H &2 4
7% QPS.

MmN R R 22 BE— MBI SR ERIES E S JVM L= durable R4S G A
1% A R AT

212 Gl L

2121 BP-13 —5g AT IR SR SR IA 5

S EE A _ERR oS5k i STE . JTER P EEEHE KA E T worker SEFRIBH, AN T 5K
[ e8

AR s A=t EIR BIRFIRAS SO IIRH & X5 Agent TRBLIR H 505558k, DARGHERE
WK 250 SR R

SR RS

2113 SEIG ISR

T S AEE: ready set 5 5E iR AFIR SN H1 JVM A&, fan-out 3712 R IR RS -
o KWL A fan-out ) 8 KU 9 WK A5 HYE R e B
 UERLA G RN S RIME AR RS, AIEREA QPS.
© G R TR S 4% fan-out 515 SRR RIZCRIIN L« S0 (RIS AL AR il S 06 B 1 o

IR | Y SN

* CompletionDrivenScheduler. java

* DependencyScheduler.java

* SchedulerSequenceTest.java

* GraphComplexityValidator.java

* GraphComplexityValidatorTest.java
» Durable 5 benchmark Z:3{ %%
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https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/internal/CompletionDrivenScheduler.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/engine/internal/DependencyScheduler.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/engine/SchedulerSequenceTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/model/GraphComplexityValidator.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/test/java/com/leanowtech/bloge/core/model/GraphComplexityValidatorTest.java

— T BRI

5 22 E— A Usfr SRR KR

BT B——HARE L

— A et

SRR E

Wt FTVE . Spring 4k SRR
Hbr: LK claim FRUCHCEL IF 7 #5219 IEHE o

KRB SRR 50T 5 graph 2| WA= durable store [ worker -,

FERERLLY A 5 2 fencing

AT IASRE 7 HE 3 FORS BT SR A B B ST Y 22t T o

7> HbR

SRR, (RAEN:

22.1

fi#FE lease owner. timeout f{ epoch U] 52 iR e H4
[X 43 execution % FHfaE M5 24 i shard resolver [ #%
WHI AT E IR, A2 EAE T worker .
%11 arrival rate. service time-

G MR ) 2040 3G ] S AN 5

vk »wh =

22 X—EHEIN— R

F & 1 backlog FH /N 5L

I/
_L

P L E G EAE D IVM. BT B2 [ —4% graph, {H Worker A 15 Worker B 3£ = durable store, #t

BAHY B — A AT AT A BN H R A7 R IR IR
R R PRI G -

23 I AENE. B REEREY
ST BN [ Lo A& 4
10:00:00 Worker A claim order-42, epoch=1

10:00:20 A 5 A checkpoint
10:01:01 lease jTHH:; Worker B claim, epoch=2

251

A DRBRAFRREN: [F k558 R th e 32 55—

A~ shard,
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22.4 TP RCL A1 A A

— L B BRI

10:01:03 A WZHIKE, HE Ik

IR store HAGH “owner 477, A W RER 3 B HUHPIR A . LR EE AT timeout,

fencing epoch.,

1+ Worker A — Lease Store
claim order-42 - epoch 1

2 - Worker A — Checkpoint Store
checkpoint - epoch 1

3 - timeout f& Worker B — Lease Store
RF claim - epoch 2

4 - Worker B — Checkpoint Store
recovered - epoch 2

5 - Worker A — Checkpoint Store
stale write - epoch 1 — REJECT

RLEEE = T + R FRHA epoch + MIREAKYE epoch

224 JE TP RCT 0 A A A L

cd submodule/bloge
mvn -pl bloge-durable \

-Dtest=ClusterFailoverSimulationTest,RuntimeRoutingShardingTest test

2026-09-14 7E commit cc38fbe5 FALZLF :

RuntimeRoutingShardingTest

Tests run: 2, Failures: 0

ClusterFailoverSimulationTest Tests run: 1, Failures: @

Tests run: 3, Failures: @, Errors: @0, Skipped: 0

LA AR BRI AT store, ANV SLEERF. B 1Y/ deterministic contract, A2 s 22 .

ns MU—: ERE %

=

ClusterFailoverSimulationTest fi | V4455 :

1. A J\%i execution, 5% epoch 1, Ff1Fi%_F N5 checkpoint.

2. AR pEGd — 70 ph timeout.

3. B 1§ recovery loop TEHIALM, epoch 254 2, HKE brit )58/ execution,

4. A #4710 epoch 1 FHE , store #ifi 1] StaleFencingEpochException,

252

W L B I Y
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_— T B AR 22,6 MUK B S SEE R ER

UL E T B AR FRIB G :
lease V1T HH
+ B owner JETINGIIFHETT epoch
+ TR AP S NS T epoch

SR &I, 37 worker [ RETS JUIRAS s HA S A FMIA T HE Y, PUTSK0EEE.
251 FARIZEIN: HUY stale epoch 735G

/A4S timeout. checkpoint B kK 2% 45, il store £25Z epoch 1 WG — KB No WZARASTTRENS 2R
COMPLETED, {HAREHric C#kIH owner £ 5o IXULHH “ S ZORA—HE AL LAIE B 1IE 1 o

VR S E R E A BCAE 3Z 547 execution JJRASY store 5 A7 lease context, Jf 45 A4l 2 fail closed; ASRE
SENH HERR RS

26 ALHI T B HE LSRRI E S E
RuntimeRoutingShardingTest F7iRFASTHTHE

tenant-a + order-999 - shard-a

5 X\ RoutingStore. %3 /> engine [ resolver BI{fiiR [F] shard-b, B EYSEMNEL, 2B kI T4k S (6

shard-a.

B4 : 54 shard-a
REESBHRBRIFIE
’ RoutingStore " J
tenant-a + order-999 ’ Egbir?dinoge? ’
%% : ShardResolver
%43 3# B AH binding

resolver & “V A 4B B 5 W7 (1) 5%+ routing store 2 “TX Mk 55X R B AAEM Y258, A AR AR EL BT hash,
P AAE shard BUR 5, WE FIS A R BT REF A EI THARAS

IR — I RS E . RESI S8 Mos RS, B binding, HIERE , FKERE. B2
i resolver BT,

27 ZERUEIN: SEHOEH. EUES A
G AE — SR
Al arrival rate
- worker H[isfTIFA
- external API J(%il

- connection pool
- durable store H A 544t
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22.8 —/MA[HRE YA SLEG — B HARED

00 worker HAIKES — B, 45 database checkpoint latency TUfUfl1, 42 worker 2B RIA 554
JH Little's Law #3785 — M & faE R4 in-flight = arrival rate x average service time, ‘&2
TR A, A2 BLOGE Y45 iRk,

arrival rate FFFV3T execution / work item

service time MFLEATRISE A A, A PIME
in-flight L7 47 i worker RSN BEIRITI AL it
backlog age = AR OSETEZ NN

store latency checkpoint. claim. poll f p50/p95/p99

228 — PRI RIAYY 255050
[ 5E graph. HIAIMi BRI RGOS stub, JUE worker M1 EEINE 24 4. 8o £ 2BEsRATAE p9S.
backlog age {1 store latency.

o EARIEAIE N E. store latency F2iE, worker T] RE 2 Y HIIHAT o
o I ASERN store latency T, store/#i e 4 B AT BE o
* 47 backlog FE(HAMES 429 ¥4, RIUEREE SIHELS o

AU, AN BEIE AR JAIA 4 worker 2

229 s worker ZIRANF, NERIEA

WorkerDispatcher 4% 3¢ work item /& | Cui A 7ith ; Kafka FiER 2 4t —F transport. YR & 5 Hrid ¥ 714L.
&%, EHEIHE. heartbeat. Z5HOCHAFIEUHEIE Lo i GPU worker AJ DM AR AR08 H Shfig o

exactly-once effect,

TESCH AR IX AN 5L . topics heartbeat. batch size. schema migration JRAF] benchmark AU EEH/E B 727,
S AT A A PO H SR

210 PLSCHRGT: ESGENTT B

G A ST DU, G B ASAE R — A B R e S T — A SR E L O
Sl A ISR . TR B A5 0, AT BRI A T B e ok 1 ST

543 B F7 fencing epoch i1 routing binding. A0 PRIt R 764555 T BRI AR FH B AR
AR, (o EE R S R

na BREIR: B M TG, A2 kil
%445 durable graph, 5 X :

L. — e N A fl—1 B br arrival rate,
2. 1/2/4 worker =47, HABSAAA,
3. throughput. p95. backlog age. store p95 VU~ f5hx.
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_— T B AR 2212 AREWEHTA 4, BAUERT 2

4. —k worker HHHFT— X IH epoch B A\ 223t
5. —MEIERLN], 51N backlog age i&E4E — B RIS I TE.

AL E IR R IR R B — R A R E51E TEIR AR T BRI ISR AEE R
R, BRARA R AR A SN A LR VB R Y o

i KEEH T4, BEIEBH 4

RAEMGIE - NAF store B, TP TRE F#T owner LATHE & epoch 24, |H epoch 5 AMi#E 4 BEADIL
554t binding i HT resolver 1E#F . B IRAUEIH B SLEUE FER G200 Kafka #5005 . 5 gl i &2 ok
PRIA =25 1
BB 23 B
J27

b 55 IERPEA S T TG - AT SIS T4 11 P BT ol 55 7 0 2 753

213 SKEEICR

o PR S UIEE : T2 lease. epoch 1 route —F, M FHIRFFRESE o

« RS . FFRIH epoch 325 K& HT lease/epoch JF4H 4 [H owner,

< UERTAS : IEMIN AR IR S i R, ANIE B R PR B E A

« 2] 6 ) — iRk failover; HIK epoch; 2S4S receipt flig H; IHE AN E B owner ME—REP{ 1k

2214 FERRERESEA

* ClusterFailoverSimulationTest.java
* RuntimeRoutingShardingTest.java

* ExecutionLeaseContext.java

* StoreRouter.java

* bloge-dispatch-kafka

* Durable 5HEALIZ T27%
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https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/test/java/com/leanowtech/bloge/durable/ClusterFailoverSimulationTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/test/java/com/leanowtech/bloge/durable/RuntimeRoutingShardingTest.java
https://github.com/xbdotl/bloge/blob/master/bloge-runtime-spi/src/main/java/com/leanowtech/bloge/runtime/lease/ExecutionLeaseContext.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/runtime/routing/StoreRouter.java
https://github.com/xbdotl/bloge/blob/master/bloge-dispatch-kafka/README.md

SR BRI AL (5 18-22 F) — T BRI AE D (55 18-22 2)

BT Benl i ——HoAR D (56 18-22 &)

PREVAE R LR R I I A SHERIE R T4, DASGIESEZIHR A 1F.

01 fFILBTE

[ 25 4 1 72 H RS
18 —— (/R [y Graph EET AR B RA? Operator. graph. DSL 53245 i [A] 6 A
19 — = IRE g aoeE R AR R — I ST ? A B —
20 Spring 54 IR HE: RO, IR I TN AR A H S E XA owner [ override

21— IVM B SE A ready set 5 graph S 2N G AN 8RS RIS A HBI R H

B TAg?

22— A T S A RIIE EETERE S R WA AT S AT (2 Routing. lease. store. recovery 5
migration 1 A

XIE R+ . Graph WIS T A ARk trace ATALIAIASET LT IERG: SAALAHAARSETIK
TR

02 PRIUAEN % REME]

o f4 claim J/#4) operator. graph. DSL FIJ ] FH54 M5

+ M lifecycle. business. trace 5 capacity PU/ 0 B — P H.

« HNECE Spring WV, FELL—4AF override H A —1> owner.

o PR R ERRE], IR B AriCs I . AT IR TVM .

 ff routing. lease. F:ZZ store. recovery 5 migration {FHEFF SR, fEAR AT A claim,
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— T B R AAE L (55 18-22 ) 04 i fHdh— TR

SR %

“TAERIER.” R T4t “Yhrsre A T W RURS S 7
LR R AT 7 HTeikiE s A — kA 7 ‘PO 3L Rl — execution identity .,
“Spring E A LA F L bean 1A B A E “IxA i 44 override HA AN owner, ”
“BLOGE T LAZK -4 J#. ™ AR SENL B “HLIVM TEFTIC SR 3 FResss) Xo 7

04 J—ul: L — DL E A
FEOHEAE— 5 32 ML R EAEF 20,000 7k graph 1517, FBAHEILE F“BLOGE A LKy R 141 H st
JAEYE, FFESSS M BIHERE H-RE S FF o . 5% [X 9> scheduler A5 routing. lease ownership. 3%

I store recovery. migration,

0.5 N—4

875 U B ) RGBT IR AR AT U M S5 AR T SR AT, DAR RIS T LABE N AT TR, ARk
Bl 5 23 Bk 55 IERPEAN S Tt . A e BT A b ok T
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N B——l 55K

%425 Scenario. Source-bound Evidence. JRFH-51H

HAR: UEBIEAERL SRS, R AS KIEREES -



— AN Bl R 23 E

b 55 TE A A S5 T I

LAY xzs

NS

o 23 TS5 IEWR AN ST

%1% Scenario. Source-bound Evidence. VRIS IH K
Hir: UEBEHIEIDL SRiE, RS RIEE6E

ARERE . IREAB RS REN™ Graph [ M 55 G55 "1 UEH AT LA %A ™9l AN TR0, FER1E
PASS AT AANREEHES AT LAKAT

31 FHR

1. KOMEE PUT SRS YR OE R

2. 737 VerificationStatus. EvidenceTrust. ClaimCapability =24&Jhs7 .
3. #FED S5 15T N« BLOGE J1& % verifier f1& AT 157 N DT AL

4. H—"4x/]> Scenario iz{THESZ BLOGE, MANE R LR GraphResult,

132 Bl S @

PosE Mot NG T AT BRI R a5 R XS RO B S U I B S, R RIEEANT
S BRI G BOR E I [FRE M.
AR ) Pl A LIS Bk . e R AR R R A
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233 SRR IER T — A Bl S

WSIREER Scenario + Policy + Fixture FL3% BLOGE verifier
H#ek - 3B48 - ATEH WA - HE - RE parser — compiler — engine
i R AR SAEBRBR WITEEHRY
[ i
\ |
\ I
\ |
1 1
\ |
i 1
L
Verdict EvidenceTrust ClaimCapability
UNVERIFIED — LOCAL_INTEGRITY AUTHORING — TEAM_GATE
F’AS;:AI;/_IN&/::;[;/;‘I?ZI\E’I;ETE — SOURCE_BOUND —ATTESTED [~~~ 7] — GOVERNED_GATE — RELEASE_QUALIFIED
= : BI% : MABEDBE ? B : BEXRFMFARRK ?

i : auto-approve
PASS + SOURCE_BOUND + AUTHORING
= 2AHR , FEFTLRS

P B AR B, 2 = SR AREEL A AR :

VerificationStatus A& X vk Suite / Case & 4E T4 AREIEWIEE RS0 E 27 RIS 5z
)\o
EvidenceTrust ] 445 25 S 5 R 6 . Scenario. Policy. Fixture I runtime 405 ; ASGEIE B MY 55 B AL

H R IEH .

ClaimCapability ——[F|ZHE i 2 SR ARMIIT &« HIPNT12E JRHE 2802 KA ASREIERH LS5 verdict /2
15K PASS,

2.3 SEitPUFIER T

MG 18 B[ Graph W46, B CAREIIET KURAS . SRATIHF A GraphResult. JXLERES ISR EEEE, {H
CATHBIE: T s — 5 .

1B IEffi——.bloge RETSMANT ZWi%? {diFH parser. compiler F1 DSL test; A5 S0 iERT o
PATIERf——T fUR AR T SR 2 G452 (11 GraphTestRunner. GraphResult; AL 55 hrife
Mk 55 IE A riskDecision /£75°4 auto_approve? {#i[f] Scenario + BUSINESS_CONTRACT; A UEJEALF BT
S E %o

JEHE AT F—— X R S5 R RE S S 5 A1 PA B & ATtk 52 {31 ] source-bound reader. VerificationClaims; A%l
55 BT AHEBUR

—> GraphResult.isSuccess () H i B EBA T A5 1500 LR . EANRE H st Bl — MR 40 0 S5 A wids
e, AN REUE HTIE F B ANES effect 5427 &R —E.

234 B— verifier \ [

ScenarioVerifier.verify(Path) 42 P2 Suite HY fx 52 A\ | . 2L i starter {fi Jf] BlogeScenarioTests. from
Directory(...) #O[E— H 3 F A9 Scenario 4% it JUnit dynamic tests; W #F %5 it B 5L parser. compiler F/]

engine,
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— N B

Ay g5 it 23.5 [d]—fy PASS, EH =FEisEie

TR A BABR ALK, bootstrap. projectRoot F1 Policy WA/ B O Y I H 555 -
ScenarioVerifier verifier = ScenarioVerifier.builder()
.bootstrap(caseContext —> VerificationEnvironment.controlled(operatorRegistry))
.projectRoot(projectRoot)

.policy(projectRoot.resolve('src/test/bloge/verification-policy.yaml"))
.build();

VerificationReport report = verifier.verify(

projectRoot.resolve("src/test/bloge/scenarios/loan-approval.scenario.yaml"));

assertEquals(VerificationStatus.PASS, report.status());

X EE Y PASS LRI “FE B 119 Suite 15X Iz fTH W £ T & 19 Expectation”. 15 7% 4 source-bound artifact.
receipt f[1Jl57. reader, ASRENAT-41 J1-4% 5 SOURCE_BOUND HY RELEASE_QUALIFIED,

ey N B i[: N
235 [A] 1 PASS, 2H =FEEEEe
B BT AR A X Le Sk
suiteId=1loan-approval-decisions

caseId=auto-approve

status=PASS

reasonCodes=[1]

A T R B ISR TR = A RIS

T4 IRERrS
P HIE A IR LN HR IEAf .~ Suite 2 4MNT) Case ] sensitivity Bk XA~ Case Jiff /& 7 75 B[ Expectation.
“ob PR S B R Y seals JFALfHEEE. worktree identity f1 reader 255 FRY) report object 1)4/&
commit, ” UNVERIFIED,
XA RAH] LA A7 Policy continuity. J&¥ receipt. comparison f{I  PASS /X EfHEA H & AT fiE

release attestation
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23.6 =S HI RS —_— AR

b 55 it

E—1 Case report

e auto-approve - PASS b N
] reasonCodes=[] !
| 1
| |
| : |
| { 1
| [ 1
1 f !
! |

I |

IR 1 H#Hik 2 H#Hik3
PR AR ER L5 R R EFH commit WRASET A KA
fik sensitivity 5355} Case #ik source-bound reader #it governed / release evidence
ME— ISR : B Case FEXEITHME T EM Expectation

XA SR B E . RC1 AL =& MEEW I NG . VerificationReportWriterTest.rechecksArtifact
BytesAfterThePublicationGuard 4 A& —1/; PASS report, FF il publication guard # summary 4k %] 4096
LA by writer f2%f5%] INCOMPLETE / RESOURCE_LIMIT_EXCEEDED, Jf{ifdiith Hath2s. A5 verdict ASRE
AL U R

VerificationContractEvidenceTest M5 —{d5f[]: PASS Case A~RE[E] #5526 WA, FAIL Case ANAERS A
satisfied; 2B )51 Suite. Case. Requirement f{] assurance identity 4%, 2026-09-14 £ BLOGE commit
cc38fbes [, XPAPEEEMIZEILIZTT 5 tests, 0 failures, 0 errors, 0 skips.

Jir LA e 0 70 ] 1 -

1. 41z VerificationStatus: jHIG FIEXKIaliTHZGWE?
2. T EvidenceTrust: HEHELRE T WELE AN A A5 % N\ P

3. a1k ClaimCapability : SEREUEHG 2 RE SRR PLsfee

TFRBBASAER — B A JBEE— B2 =20, 2.

236 /NS HIRRER”

#kil manual_review A IR AT HE LG B R AT G5 5K 2 approved. V4556 TE A5 51 B 5l 55
FINT AR By B T ekt dast.

[asi; fallback A T HE HUE 1) Graph {598 SUCCESS. V5556 1IE WA 40TIC 5% retry disposition.  fallback
effect {0& , FFHHIAXZBUR R VTFHIFED

B H Operator ——3518 Ji:{ 7] 58 - & 21 Operator BJ| PASS . MV 554G 1IEIA 221 Scenario i A\ FLSL parser/
compiler/engine, Jf:REIA 7 effect.,

XA JUnit FEATCH . BRI BOE Ziba R R B CERKI R, FHES Rl R Ak

na VUMM, & EREMETA

M5 13 A——3RULFRIER S 15 Case. Requirement, AT SR Oracle el SARARE MR Hreit
WA R
BLOGE J}-4#

$Efit DSL. Operator. Scenario. Policy. Fixture # bootstrap; TS CHSE HIARES
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iz Y %o 23.8 REESEG: A SN

7218:0

verifier / - 65— L2047+ WL, reason code. artifact. seal f{] reader; A& HOIV 45 BUSR SR IE R ML

KA N Pt commit, worktree. receipt. ClaimCapability FIff[]; /<4 AUTHORING 14 5 ~Ay RELEASE_
QUALIFIED,

28 ARES: BT

1. #%E—PHWi 75 GraphResult [ 653K Case, #h—> BUSINESS_OUTPUT K17 .

2. FAb—0 S Bt sl S5 SE ) STRUCTURAL_CONTRACT W5 o

3. BUHIXA WS A B IR R PR, BN ARGEE . SNBSS AR B

4. R EIRAS IR AE AN claim REN G =51, AR —Mags =51,
SEYGAE RS R N Policy B{ bootstrap ANFERE, 245 W £#FF INVALID B INCOMPLETE; /NEEif ) Hitdn
& [ RS Bl g5 FATL LLANHIZRAT o

239 WAL 2R

TEERZ R, TR TSE R H Ut 7 B 52 T R AR, AR S S0 B, g5k E B W
2y Hsx, AR AT LUlA 7. J8 graph status. 7{|i Expectation. 524 H & 48 1 evidence. A THL
PR AR BIATE DY 2 . iR —A SR R I A H A DAL S, wtdeis Ik & A A .

2310 SEEGIRCR
o THR S5 AEL: [H]— PASS 4> 512 H) verdict. evidence trust f/] claim capability .
o RS MBR guard B85 %% evidence; P IEHE 5 B 1% =
o TEARL S UERAAZEE Case (RTIH, ANUERA & AT CALHE.
« GG HE: — LRt Case; HIUhE—FEIRL A A =58 858 Nikad capability R IE .

311 AE/\NGE

ATEERY FAIL GEFE HH— 55 S R SC AT L . A RIS ER] PASS Hut Bl —iisf TR RN . F—&
XSS EUN YR 2 starter [ P]> Suite. -5 Case |,

TR 8 24 B ROl S IE R IE
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5 24 TS BHOIST IE R ST — BAHE

b 55 it

LAY xzs

NS

o 24 B——0 5 BT 0l S5 B W PE KL

%1% Scenario. Source-bound Evidence. VRIS IH K
HAr: WEBHEALENDIL SR, RN RS RIEIRRE ] -

AERE: R A Bl s T AARI BSOS S ORI T 58, TS graph B AEMRREEE TS
H 1218 BLOGE 0.9.8-RC1 AL J SRR o IR RIE : SO SSARIER SR, Je b /i 7 R

241 ) HR
SpSEATE, IHENS

- DA RRFA TR R 55 A SRR

- AL FRNIAR AL given / when / then, Ffif then #5[H Al YLELH Il 55 it BRAE A S 5o
- M\5t. graph. S SEUESRIE A 2 AL IR — S e B EdR 4

- R EARFEE R R IEE RS N TEM. Fil. BRI,

ARG E SR IR B3, AL BRI LS54k

[ R A

242 JX—E HIEIN—"P A

WG 2 B 1% “graph RE/RAEHAIHER? AR I — AT SRR 45 SR AR ?

P FRURAE I, — MR TR I S . A DS, AHBAE A TR B 3
WET o BT BT, s 813 A B P b,

R, 5 TE B AR 5 4 BT B 40 A4 AT P4 58 . BUSC graph B2 TRT SR 4 6

— 5k

243 SETRIN: AR XURS: HR 375 1 122 W 2% i
BEARIEME S NSt MM REG: o LA-VERTFY-1 RURBRIE . B EBhilad. Jo R Bl AR, 1
) graph ST IRSERT LG5
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— A Bl SR 244 FARET, 25 H BIE—>[a)

YRS T AT AANRE R B 2 HTTP 200
JRUSE: RS auto_approve EBH B Fh ffc P 1E 1
oM AS approved UERRHEE 43 S B~ Al 55 45
HE 47 1 SKIPPED HEW B4 S A BRI T

S = WEE AR, A approved, W] REIRHEHLMERIHAEERIAAT T "X Fhab iR gE R

RRRRAHE Ll %;’:ég;/ RE® ‘{ risk.output.decision |

ERE BB BRRBI
auto_approve |7 77 auto_reject manual_review

loan-approval.bloge Java Operators Scenario YAML

AR - M- DX WHERRERRYR 3 MNRE Case - BUSINESS_CONTRACT
T T
I |

Policy YAML BlogeScenarioTests

BRESWE +0.9.8-RC1 verifier

144 TS, £ HEIE— A
Sl H IR R A — SO, TR B ERSIANE S o] DL E AR BR A B

[ 24 F) i) A R SE 4]
NS gnniiZa=s 225 R A xS RIS B 37 7 ) Bl i
Y 25N AT AB0E. K fifl2494i5%  loan-approval.scenario.yaml
graph ARG SR 2 it WS fAN 5 5 Lloan-approval.bloge
BGIESREIG WS 22 45 W@E\ PRI TR AN verification-policy.yaml
e X TR TEMEL R T4 target/bloge-verification/

EMNHRARE: WS MTTAGER, EORBIMEERL M ITHEE, BLOGE f3tiafTH ¥ Tk,

245 FE—aDI SN E % Given / When / Then

GBS 58 S A graph SR case S5, AEE =B A . N AR auto-approve 1]
KBEHS 53
- caseld: auto-approve

title: (RS HIE H sl
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24.6  ¥f graph jB—: WS IR S B AL

— N B

b 55 it

requirementRefs: [LOAN-DECISION-001]
oracle:
type: APPROVED_EXAMPLE
sourceRef: starter-policy:auto-approve
owner: loan-policy-owner
given:
context:
applicationId: LA-VERIFY-1
caseName: auto-approve
when:
action: EXECUTE
then:
outcome: SUCCESS
expectations:
- actual: {kind: BUSINESS_OUTPUT, outputId: riskDecision}
matcher: EQUALS

expected: auto_approve

- actual: {kind: BUSINESS_OUTPUT, outputId: approvedStatus}

matcher: EQUALS
expected: approved
- actual: {kind: NODE_STATUS, nodeId: reject}
matcher: EQUALS
expected: SKIPPED

BB RAESEIC YAML 2B, SEin =455 1)

* given: AT Case fHijl S HLSL Hige
+ when: BIHERGMA 47 XERNTEE graph.
« then: BRESTRILILLIGE IS 5130 AL IXAE Zx 2

oracle AN — MR E L. BUlIIAMEEZCRAWE. B TW—J5uEH . tifE 157N . APPROVED_EXAMPLE

8 SO M F5 TN AGRPEREBIY, A2 BLOGE H C 5 H I UK

246 Yt graph JE—ji: T E AR 2 5 AL

Given TR AggregateRisk SEBR BESE
LA-VERIFY-1 B - RiE decision = approve 1T riskDecision
auto-approve WA RES auto_approve reject Bt approvedStatus

Report
PASS - L2
PORT_GUARDED

%5 oracle R7E expected ; graph 7=4 actual ; verifier RELBH 2R , FHLFEAER.
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_— A Bl S5 247  BE—IRESLEGUE

)
X

H B SR  SE R 223 LT A SR 4% -

FetchLoanApplication }i#i caseName=auto-approve ¥ i i ML 1 B & %k

credit. fraud. income. blacklist PYIfi& Az EBL[E— HiF, & H =& XS,
AggregateRisk J|_ S X LLE sl #iH! decision=auto_approve,

graph A\ approve 73375 reject AN LA AL ST

outputs T B P ERET LT i Fa 2 HY riskDecision. approvedStatus ZEV &5 Hart, U6 L ES T A T
HISEBRE

ARRE T PIRM & oA A A A

* BUSINESS_OUTPUT Ak 554558, Flan“ bR A2 4%
* NODE_STATUS ¥R HHATZ5 M, a0 “FE 26853 S A Skt ™

kst Ay AR E . RIEE graph WHERELHY 78 TR0, RERIMILST & FEATRFEAAL . A EIERODE
Jev EIAEMEITONRT, A TR R S,

A

N TN
247 HI—IRESLRIE
FEP TR H s T R A :
cd submodule/bloge
mvn -pl bloge-starter-loan-approval -am \

-Dtest="LoanApprovalApplicationTest,LoanApprovalBusinessScenarioTest,LoanApprovalOperatorFlowTest' \

-Dsurefire.failIfNoSpecifiedTests=false test
2026-09-14 1+ BLOGE commit cc38fbe5. JliZA 0.9.8-RC1 _F15-%:

LoanApprovalApplicationTest 1 passed
LoanApprovalOperatorFlowTest 3 passed
LoanApprovalBusinessScenarioTest 7 passed

Total 11 passed, @ failed

XEAEN DS RA RN TIERERE B FATTIEL, T = 5% SR Y SR BRI o i 17
T4 -

Suite: loan-approval-decisions

Status: PASS

Cases: 3/3 passed

Executed nodes: 10/10

auto—approve depth=L2 effectSafety=PORT_GUARDED replay=CONTRACT_CONTROLLED

Requirement LOAN-DECISION-001 satisfied=true cases=1/1

auto-approve [HHLgs 225 SR oh -
{

"caselId": "auto-approve",
"effectSafety": "PORT_GUARDED",
"realEffectPortIds": [1,

"reasonCodes": [],
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b 55 it

"replayAssurance'": "CONTRACT_CONTROLLED",
""'status": '"PASS",
"unverifiedOperatorRefs": [1,
"verificationDepth": "L2"

b
AN EHEIX A ARAE B i E AL -

© L2 FORNUEIRIAR] T graph TR, ARSI IR E R

* PORT_GUARDED 3£/ fill{F it | 152 B 4G HEI YA 231 realEffectPortIds 15 WXV A fillih FLSLAMET
RIE ¥ ] o

* CONTRACT_CONTROLLED /R EJHR A & RIS, AF THEEA I w2 E .

* reasonCodes=[] f{] unverifiedOperatorRefs=1[1 FE AR IEA G4SN IR 5 R IG1IFE Operator 5| .

248 IR B PR
% EIEE Case SR — MBORDCBUN D4 BRI o 1KY suite SiFE = FRoll 95 Db

i 55 AR WA R 25 SR WAATHERR 25 SR
auto-approve I XU H sl 455 SZ kit
auto-reject o XU ERZE ERA) HEE S S it
manual-review R N Y SN =N HEAN LRI R RLARES H Bt S kit

XARN T 185K Case £id"s =4~ Case X =D EF DL S IRIXEG D—A, A —RE A BER =R
BUATMES SR, BRI S W AFE TR 2%,

249 FABGHR: ERPEAREH M i H 5

JECEK suite F8 I L MRA% 43 3 HEVER R IMUR RGN A 20k 55K

I S g AR
funding-success NG STl ET PN fundingStatus=notified
transient-booking-retried TS5 W55 w e Rl s U ER, BRI
booking-fallback-used HIAFER, R EAHERES A5 = VR YR FALLBACK_APPLIED

notification-failure-compensated  ERC L], (HLEARAAATELEEHR  graph LN, MRS BTG, FERIK

RSN ER D ERH: W55 IEMIEE RN E B4k graph [, @AM, R R824 A& A2 i ] 3 )
VEFAME45L. FITLA then.outcome B LA FAILURE, T[] 224K B 3SR IEE 1 o

1410 WEDVSERET, DAUE R
(T o 6T U “R B2 P (9 N T A% T LA JEAA . "R AN BE L4 5 TR T oracle. 8 /b kb
o ERUHE T S
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55 & i 24.11 Maven JfifF 0], tHAESE

o DIRLE RS2 L T LURBE . LSS 2T 408

o REPZAME. FHLg, BRI HATRE:

o R AR S T

HEHS IEB S EA R LT B 1 expected, HUAE M BT AUHD S2HE B IS A0, AT 24m 2 LA
P SR Al 58 L TSR RUIAT owner,  SRJG 15 I A AT [ TAE AL FI o

IR B RLEWILS oracle, FERTLSIE  RGM T 4" (EAREEFR LS5 S5 R IER

2411 Maven iR, HAESE
0.9.8-RC1 [ Maven Kb A\ 175 221 classpath, WIAAEIFTCIEMAIE T, SAERE
TEST_CLASSPATH_UNAVAILABLE: cannot execute BLOGE verification

XA 5 B, TR TEIRE S A B K. NGB E (K Hiny reactor JEIH, FEFHAT: ANEHK
UEBEIETT 5 ) PASS, WREAUE B A IS H AN A 2 55

st NIRRT 4. SURATIEDIF 2

AREALIE SR LA R 28 :

o [E3E commit [ = S5 GY R R FIVY SR 4 ERiE i

« auto-approve RS54 R SORIFT SR EREE T T Bl nli2iE i o

o W AR ESANTEIVE -G, SRRz A R
EIAUE

o JrE R RERI N AR LT

« PSS ESRA G A B ST

o EFFRRIE . THE ARG RINTIRS © AR

o ARG 2 R 25
WSS IEBTE I IE M EAE T 48 RS aa— Dk AR IEREIZE, MAETIE— RIS RIL: EENL TE
2= W Ad NS MRS ER A LB A AEM A b Al ST o

was M AP, TSR
TG A ok FE T IR :

« given: JTHIEA 3K, FAAIRE, £H199 IC;

* when: FHATIEF B graph:

* then: refundDecision=auto_approve, [i%iR#7 AT, A THIRZS SCHkid s
* oracle: &5 AT AR IR BEAEG

AL ST IRICRIPR R 28, A BAYZIEYEHE: k55 oracle — 5t — graph — FIEEHEL — s
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2414 BEYR: HS— AR — A B SR

s FRER: HB— A
il auto—approve 5, HH caseName /il manual-review, o5 NARTINIA =25, B GEPHIE
2 case H A%

1. riskDecision W2 t47?

2. WA ZARAS R H AP

3. RS F 853 S SKIPPED?
WERARAY B S50k 55 owner FUHLHEREGIIRSE, ANEUE I expected LEMIK A LR o2 SLBLEE R FEpIE
. RERE AN,

2415 ZwhGaL B

24151 BP-14 —IGIiE s 4 5 SR IE S E

AT IR 2, A R HH 2B il expected M55 5 SRS effect UEHR S BIMLES, HE#HA
BB,

BRI s 1o T LAEY R A e R B SR AT A AR 55, ARREOREA IRAT A 3R — AR S IR AR
KL AT AR ZE

JRERS SR

2406 LRI R
o THHH S AL IR XS B2 £ Given/When/Then, 745 3/3 passed.
« KRMCSWE : MERARES BB RN KE OIS RBaE, B siiffe 1.
« HEMTAS: UERIEE Case Ml graph &[], ANUEW]BUREREEL O 48 A AT
« %343R auto-approve Case; Hpt— 7Bt 321t path. Expectation. Report; 25 n] 5 K H JC A5l EN
fF 1k,

2417 AREE ] SRS
o TYFXYLIK graph
o TR R
. I

o ISTESRME

o ol 55l
NS 25 B Policy. Fixture 5 AssuranceZ=4k%:i1 (1] : 183 (1) Suite 2 5 AE TR I/E . CHiAl1 assurance
AT o
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/24-first-loan-verification/assets/bloge/bloge-starter-loan-approval/src/main/resources/bloge/loan-approval.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/24-first-loan-verification/assets/bloge/bloge-starter-loan-approval/src/test/bloge/scenarios/loan-approval.scenario.yaml
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/24-first-loan-verification/assets/bloge/bloge-starter-loan-approval/src/test/bloge/scenarios/loan-funding.scenario.yaml
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/24-first-loan-verification/assets/bloge/bloge-starter-loan-approval/src/test/bloge/verification-policy.yaml
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/24-first-loan-verification/assets/bloge/bloge-starter-loan-approval/src/test/java/com/leanowtech/bloge/starter/loanapproval/LoanApprovalBusinessScenarioTest.java

_— A BV S o025 B Policy. Fixture 5 Assurance

LAY xzs

NS

%5 25 &—Policy. Fixture 5 Assurance

%1% Scenario. Source-bound Evidence. VRIS IH K
HAr: UEBHEALENDIL SR, RN RS RIEERE

BRI IR T4 ) TONIAT 0 EREA ) IEMRRAGA B A B ) SR = 6. MR
FARYP Cases Fixture J§HHLBTNAT IS effect I, YolEAEHATHLRMIBE L . /R AR — A AR

251 ] HAR

1. X4 Scenario. Policy. Fixture f{] VerificationExecutionProfile [{57/T-

2. i FAIL. INVALID. INCOMPLETE X/ [ N —H3h1E.

3. H verifyGoverned(Path) #3%: Requirement, f verifyFixtureFidelity(Path) f&4F Fixture £[d).
4. EIM=BREZELM, FFMARS reason code FFHAHER

52 = E A E AT A
B T LSS 4, TTAEINER manual-review, 1 Fixture MU [EMTHERABEIL) ), sk ikATs
AR effect VTIAITTSEIS RS0, = MISHOMCABCEINE M4/ Nis e THE A
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253 SEfRP N T Case

— N B

b 55 it

Scenario
Case - Expectation

Policy
requiredCases - obligations

Fixture
NODE_CALL / EFFECT_PORT

ol Loand: RIS S minimum assurance minimum - maximum
Preflight + VerificationEnvironment
KRMNER , BYREF bootstrap
CI_SAFE %t 1k ALLOW_REAL

e

{ ADMIT

|

BT K% BLOGE AEBLER
INVALID / INCOMPLETE parser — compiler — engine PASS / FAIL + reasonCodes
BEARRFHE , FERLS Fixture SR8 75 83 (9 18 F Fixture consumption - assurance

E R RS N ]2 preflight, Scenario. Policy f[1 Fixture 4558 il —EUEA A, IFes A 6% P bootstrap Jf

BEAFLS: BLOGE parser. compiler ] engine. #iiH 45 T E A2 o720 ARG AR~

Scenario 75—~ Case [#ii N+ ZIEF] Expectation, Z[RIZE [RXIREMEAT 4 1o

Policy 75 B A RERH AR Y Suite. Case. Requirement Fl15 [k assurance., T [A1%F [ /b AU A4 1o

Fixture 75 ]~ node call 8, effect port #2455

7.

BRIE 2 LR R RE R LK. BIRIE TOMNTIT N EREZ

VerificationExecutionProfile [E[‘EWAEH 4. FENLFI T+ ID Ffi 7. harness timeout f{] persistence mode. host
capability FUZ#HER N, NEREIEY].

253 JefRiT N T2 Case

starter Policy £t =/Mt3 Case 5 i/F requiredCases:

requiredSuites:

- suiteld: loan-approval-decisions

requiredCases: [auto-approve, auto-reject, manual-review]

minimumDepth: L2

minimumBusinessExpectations: 6

minimumReplayAssurance: CONTRACT_CONTROLLED

maximumUnverifiedEffects:

EATRERN T :

VerificationGovernedReport report =

ScenarioVerifier.builder()

.bootstrap(caseContext —> loanVerificationEnvironment(caseContext))

.projectRoot(projectRoot)

.policy(projectRoot.resolve('src/test/bloge/verification-policy.yaml"))

.build()

.verifyGoverned(projectRoot.resolve(

"src/test/bloge/scenarios/loan—approval.scenario.yaml"));
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%St 25.4 Fixture N4 J5) mock

requiredCases M [Jj (- Case jH24k. Requirement S 759 )& M HU T requirementObligations fil requirement
Bindings: M A iE [ BUSINESS_CONTRACT Expectation HET1 ik Requirement evidence ., Case {¢ 5| ff] requirement
Refs /45T Requirement [ 2 o

254 Fixture /~ 24 f5 mock

Hegfsi > Operator 4 [T 5[] NODE_CALL; f4#B4 Operator #1455, F 45 4N Al I T EFFECT_PORT. i
target /NHEVEH o
schemaVersion: 1
fixtureSetId: funding-effect
rules:
- ruleIld: book-once
target:
type: EFFECT_PORT
portId: ledger.book
parentNodeId: bookDisbursement
inputEquals: {applicationId: LA-FUND-1}
behavior:
type: RETURN
value: {status: booked}

consumption: {minimum: 1, maximum: 1}

M B AR AT 2 IR E effect #1 fail closed. CI_SAFE j& i — profile, JFHIHE
4 ALLOW_REAL ., Effect DELAY {#i [f] bootstrap #Z{iL[1] TimeSource; Fixture A& /N2> Thread. sleep ZE{RE4T

255 Assurance 5 fidelity NEE

—~ Case 1] LIl %5 PASS, {H Fixture fidelity {/349A A %] DECLARED_SYNTHETIC, sZFjf VerificationFixture
FidelityProvider J5, provider #2{L#% fixtureSetId/ruleld EM S H; K UFas HF76 4 Schema 1] ikt
adapter observation, provider oA B 1R [F] PASS BHE E Y o

VerificationFidelityReport fidelity = verifier.verifyFixtureFidelity(scenarioPath);

K Hl provider [T il_EFR & PROVIDER_ATTESTED_ADAPTER, H /G & [AIZR IR, adapter SCEN S E . G FAAHR I
\ source-bound evidence, 7/ A] fE15 % ADAPTER_CONTRACT_VERIFIED, A:[i ‘& provider Hf# [1] 4 (%) DECLARED_
SYNTHETIC, /ANEEHT T3 fidelity iEHE ) Hhl [0 iERN .

256 IR R

=BT E > manual-review Case, SIS SEIZHIN . NEE R RICTE AN
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25.7 REVET —EEE _— A Bl S G

witi A Kt B
HiER protected Case 38 N+1 )R Fixture i/ CI_SAFE + ALLOW_REAL
HATHIIESD JEATH fail closed Fixture 4ai%AT1E4L
POLICY_REGRESSION CONTROL_RULE_OVER_CONSUMED REAL_EXECUTION_FORBIDDEN
= REQUIRED_CASE_MISSING — FIXTURE_OVER_CONSUMED real port calls = 0

AR EEUH R SAENREESN invocation ; EF RIS preflight

i L EE LR =PRI R AIEBT

M4 Policy {471 Case {E&3% Policy 2855 : POLICY_ i 4 Case, PEAIL baseline,
REGRESSION; Scenario fift Case:
REQUIRED_CASE_MISSING
Fixture rule i f#85) “N—1X resolve fail closed: CHGPAT, (BRIMY RS, 855 hIA
maximum CONTROL_RULE_OVER_CONSUMED ; B AASIAT B BB
verifier diagnostic Bft5f 4 FIXTURE_
OVER_CONSUMED:<set>/<rule>
fE CI_SAFE [4{! behavior  Fixture Z12ER B 1521 REAL_ /NI real port {554 double; H & HHHNEES
P4 i ALLOW_REAL EXECUTION_FORBIDDEN profile 727E B AL AL M

XL AR B 2L . Case j2 7 f7/E ALLOW_REAL ;2 /3 B, HRREAEDATHIRNE ; HATH AAHEZ
HRAIIBYR invocation 7 REFIMT . L =LK “preflight” 2x 4 3 ELIE Ay 4 4210 AL

2026-09-14 £ BLOGE commit cc38fbe5 |=jz 47 PolicyContinuityValidatorTest (11) . FixtureBehavior
CompilerTest (2) f{] VerificationExecutionProfileTest (2), 1t 15 tests 4 #fi# i, BehaviorActionTest 73
A 71 execution-control tests, JLHRPF IR B 51 Y S =R A4 4 CONTROL_RULE_OVER_CONSUMED ., Scenario
Verifier.controlReasons Fl%% 7R 12 W l1% A FIXTURE_OVER_CONSUMED:<ruleReference>.

257 RASRE TP E

FAIL—V 555 5846 1o AR AREIITIEL, (Hlk555) temporal Expectation AN (2 JokiEnlk 55 58 4
NEHERIPRIEE 22, AELSEL Policy

INVALID— UG HiF A 45 7o Scenario. Policy. Fixture. DSL 5REJZH&TC8. BE S, HF—HAL
BRI R L.

INCOMPLETE BT A SE . 8. %JE. adapter ¢ evidence capture T T in T, {REEiSHr, (&5 IR,
T Eat I iR E .

M IR reason code JFif . AR MR — 5 i SCARRE A AR FT

* REQUIRED_CASE_MISSING: Policy ZL3R 1] Case T4l -
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FIXTURE_UNDER_CONSUMED: <fixtureSetId>/<ruleld>: 7w/ —k, HEZFREAE
FIXTURE_OVER_CONSUMED: <fixtureSetId>/<ruleld>: ZL[5Rif HREGE T maximum,
REAL_EXECUTION_FORBIDDEN: CI_SAFE jf%I] ALLOW_REAL,

FIXTURE_TARGET_ZERO_MATCH / FIXTURE_TARGET_AMBIGUOUS: target /N fREME—4] 5E 74530 FH i

258 SEHG: ARGHIE =R
R R, FE TR R X

1. M loan-approval.scenario.yaml JJi| 5 manual-review. izfT78FE N[, FiHAE % F' bootstrap Fij 15 £
INVALID f{] REQUIRED_CASE_MISSING. /& [FJfK&E Case, ASE[E/L Policy.
2. JO—2=1E FH MR Y Fixture rule [ maximum 208 1. TiHAS- 2] FIXTURE_OVER_CONSUMED: <fixtureSetId>/
<ruleld>, f&7T attempt /] rule target, ASZEY K HICFLIE 2o
3. %Pj effect behavior & ALLOW_REAL, fF CI_SAFE ¥iiH{15 %] INVALID F REAL_EXECUTION_FORBIDDEN, {5}~
I5f7; RS adapter WS, NAERR BTG S IBRAE S A, ANREAEAT 1A IAT

IO R AR B Mg RS, Z5—%% reason code. bootstrap ;& 4% KE ShiE. ANEHLRAF
ZS G

259 IALIERS: EALR I

AHRHEZGRFES, ik Policy AR EAE AN T2 Case, il Fixture H %% payment. refund, Ff

LJ: CI_SAFE %% |F FL L7 ff adapter. 43 —RIizf 7Bk Case. HAE {2k Fixture. J{TELSK porte FLIEA 4,
AT —E, AR EH 6 AR G5k

2510 ANENHR

* BUSINESS_CONTRACT [E]Z5\ %45 5L : STRUCTURAL_CONTRACT [A]%4 node. invocation. Fixture 114 2eFI#M2ER 5L,
e INVOCATION 5 EFFECT_INPUT 2 MELEen, A 24Er™ adapter JATIE,

* Fixture il AUE A7~ HTTP. 408 FE 0 B IGHRE .

e VerificationEffectResolverFingerprintProvider 4}E resolver it & ; T AHIEITH BRI E

BEAC B 2L

5.1 AL
5111 BP-14 —IGUEAN A2 525 | F gk

AT EOFRIEE 58, MK 142 7k expectedo P F5255R . T g2 effect IE4R S HINEE, AB#Hf
HRERH G

FRARERZE ) oA T LR B A PR S R B AR BT A S, MERECR B IHAT 0 ik — DA = IR0
KIEW AR ST,
JEEE i B
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2512 SEERIRINR — A Bl S

2512 SEIGIGUT

« WIS MEL: Policy. Fixture. Assurance 735 2R SIVE BT N HTIESE S8 2 o

o RIS MIBE Case. EAUH P JIE] ALLOW_REAL; 4% reason (&% .

< SRR GERAN 2R, AR BRI 55 S R A2

s )G NTE Case; FRIBUE— 1M S =4 2 receipt; G54 reason X iy ME—Zf/ERIE 1E

2513 ANEE/NE

Policy [j IF 56 1IEVE FEl 48R4 /)N, Fixture 451 /M1 74, execution profile [ 1E 7] B 1A THI A A . H
policy/profile preflight i1} H. Fixture 854 & 5¢ i, 55 PASS Bl FAIL A(EAHMRE. N0 E 20
PRI (55 IREFZENFE.

N—: %8 26 &——Durable 5 Temporal 4 1if
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N s % 26 TEi——Durable 5 Temporal 45 1iF

LAY xzs

557

75 26 Zi——Durable 5 Temporal 4G 1

%425 Scenario. Source-bound Evidence. J&HL5IH[A
HAr: UEBHEALENDIL SR, RN RS RIEERE

REHKIE: YRS TAR action plan 51IF[5— 4 retained execution 5. (55 S A HH A, FH0
[ERALER ) TAREIERT &4 ) TRREM RN UL A ) B AN EB TSR E TH o

6.1 F>JHbR

1. {#if] EXECUTE. SIGNAL. ADVANCE_TIME F| RESUME, ANHUK-JmARE ok — k5 8 o

2. [X4) DurableVerificationRunner A4 74% &1 DurableSourceBoundVerifier A ALER E I o
3. [ DurableTemporalContract 3&jk step. trace fil effect [/ FRE F 5L

4. 5] streaming. timer. checkpoint F1AREBM/EE B A4 1130 5L,

262 HZX output A NE| EA TR

N TEHIRA LR ATRERNSE approved, (HBMREEIAANE: — RSN THREFAEA, 75—
SRR RTE A . HHBIRZ output X158 — MR
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26.3  Action plan 27 FRIIA, A2 TAERIGS —_— A

b 55 it

Action Plan | [ DurableVerificationRunner ’ ‘ Retained Session | | WHES BRI

EXECUTE
I3 execution - SUSPENDED
SIGNAL approval=approved
AR — executionld

ADVANCE_TIME PT24H

SUSPENDED RESUMED / TIME_ADVANCED COMPLETED =86t i %
E1HES R timer 4R [E — retained execution 1% temporal expectation

DurableVerificationRunner “h—~ Case {i] £ EL5L DurableGraphEngine f{] retained session. R\ g & HY
in-memory durable stores. action %% F1THIT, FF4TER 1 execution identity; WHEHT ]y verifier #7],
AR IE S TR T Z2 /DS EhHA] .

263 Action plan 2 G RA, AN T/RES
R TFAESEEE, 24 /NIRRT HEE ) B8R
schemaVersion: 1
actions:
- actionld: start
type: EXECUTE
- actionld: wait-before-decision
type: ADVANCE_TIME
duration: PT23H
- actionId: approve
type: SIGNAL
nodeId: approval

signalData: approved
IR B

* action U UAALE 1 3] 64 2.

o 5 H WA —%% action /72 EXECUTE,

ADVANCE_TIME [19 ISO-8601 duration 2454 1F

SIGNAL M Z50HE i i 1 24 B suspended node.

RESUME H FHF B 426 H .25 A checkpoint [IY) execution; {/37F suspended [ execution i/ 4 SIGNAL,
CANCEL ¥ A FaE durable seam, sidecar 2% [#] DURABLE_ACTION_UNSUPPORTED,

R A2 B i 55— 1) action plan, P 4RI [RHEFER] PT24H 5Ol 55 HIARL . AEHE NIREIES ) fl 1%
AWENFES ) BEIERE R4k plan; EA TR LT Caseo
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v 557 % 26.4  [HINHAY step SHLLNAT

264 [A]ITAG AT step SRR

schemaVersion: 1
stepExpectations:
- expectationId: initially-suspended
afterActionId: start
outcome: SUSPENDED
suspendedNodeIds: [approvall
traceExpectations:
- expectationId: notify-after-approval
matcher: MUST_NOT_OCCUR_BEFORE
event: {type: NODE_COMPLETED, graphName: approval-flow, nodeId: notification}
afterActionId: approve
- expectationId: notify-within-five-minutes
matcher: MUST_OCCUR_WITHIN_LOGICAL_TIME
event: {type: NODE_COMPLETED, graphName: approval-flow, nodeId: notification}
within: PT5M

stepExpectations £ IE~ action f5HY outcome F] suspended set, traceExpectations {#i [ BLOGE listener it
K[ node identity. action HEZARMS AL ;. EAPATIAA, A VCEC S ORI AR 55 payload.
TGP 55 effect [N EE % 6HT, {difH temporal v2:
schemaVersion: 2
effectExpectations:
- expectationId: ledger-booked-once
matcher: EXACTLY_ONCE_EFFECT_KEY
effect: {portId: ledger.book, key: LA-42}

it 45 2 55 Operator 4% 77 #& t: 52 # dependency manifest, [ #x EffectPort # 75 7 B f& & idempotency
Key(input)o JCEs SRISCRTRE AR 26 1) 3 FAR T A RO T R SR 1, SRl RGerl e C 43
effecto i i HURTFEAMAEEL, ARAF IR key o

265 Jo{T/ANH#8 durable ¥ 1iE

DurableVerificationPlan plan = DurableVerificationPlan.load(actionPath);

DurableTemporalContract temporal = DurableTemporalContract.load(temporalPath);

DurableVerificationReport report = DurableVerificationRunner.builder()
.harnessTimeout (Duration.ofSeconds(30))
.build()
.verify(
new DurableVerificationInput(
new VerificationCaseContext("loan-review", "approved-in-time"),

compiledGraph,
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26.6 ¥ output M, FPFT 52 AF B —_— AT

initialContext,
compiledOperators),
plan,

temporal);

X5y report J& A M authoring evidence. 5% % Afi source-bound durable evidence, fii f§ DurableSourceBound
Verifier M tracked graph f sidecar %1%, FE#EMET ¥ Git worktrees 1] ¥4 25 [ registry/resolver. DURABLE
execution profile, LA ignored HASYE classpath Hi[1 % i H 5% o reader ASif ] bootstrap B 141 candidate.

266 e output fHIE], ZHAFIF G2 SO g
BT A% N TE# graph [N . & G #l = decision=approved, Mi—4%{k 2 notification [I{7 B o

CONTROL - PASS ‘ ATHEH H RIFEA H final=approved }
MUTANT - FAIL ‘ REBH H ATH#E ’ } pp! J

‘ HAENR * LSHRIER ’

mutant: TEMPORAL_EXPECTATION_MISMATCH

control: approve - notification - final approved

mutant: notification - approve - final approved

DurableTemporalContractTest.detectsAnEventThatOccurredBeforeItsRequiredActionDespiteFinalSuccess
AT HY & mutant, 5 J5— 5% action {51, 5% & COMPLETED, /H report -4 FAIL, HIffi— reason code ;& TEMPORAL_
EXPECTATION_MISMATCH, JH notification-after-approval.matched=false,

XA AR JSON 2 o (1 = #F SR BT 70T

« durable execution 458 % ;
o 2Ol FAEISEATAT
o P FFER B AT ATS AR A o

BLOGE cc38fbe5 [N EiafTa4 19 4> temporal-contract tests {1 11 > durable-scenario tests, 3£ 30 4H%5iE
it JC failure. error 5 skipo X HE TR H A AT B A TR R, AMREERZE IS FrA 1T f#E interleaving.

267 Temporal mismatch 2>/ 55 FAIL

EREIAR BiT75E ), {H notification fF approve Z Fij & 4 H, JIRZAH FAIL, reason code -5 TEMPORAL_
EXPECTATION_MISMATCH, iXf sidecar JoRUASNE : A1 action. 451% node identity. ff4k dependency manifest &

R FRIGRE ST AT & INVALID,
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55k 268 S RSN E

* DURABLE_SIGNAL_TARGET_INVALID
BRI B AT =T R

* DURABLE_RESUME_STATE_INVALID——X suspended execution {i ] " RESUME. I SIGNAL; H X2 HAF
checkpoint [1{] execution K& -

 DURABLE_CHECKPOINT_MISSING checkpoint N{7AE . 155 1 FF464Y persistence; /NELGI {4 checkpoint.,

* DURABLE_TIMER_SET_AMBIGUOUS—— /R HEHE RN 2 HH Z > timer. 47 Preview fail closed; #7411zl i
Bl G55

* STREAM_DURABLE_UNSUPPORTED streaming graph 3£ \ T durable wrapper. {#i [ streaming H & [0z
By ORELE RAEAENY durable BE T .

* TEMPORAL_EXPECTATION_MISMATCH
[EEEE

AetE % ARSI harness timeout [, runner 2322 kT 56 4% settlement grace. LS5 IIAANIRE, i
& DURABLE_HARNESS_ORPHANED , 1% runner [ J5 poisoned; ANEELLE [ —uHFR4kS: 8403 plan.

signal Y% A5 A suspended node. 1Z X%} suspended set; ANEAHH

temporal 5 [f] A RUHF TG Lo SLENEMILIS FAIL, 4w

268 LK [F5 SRS EM ER

5/ approved-in-time plan: EXECUTE - ADVANCE_TIME PT23H - SIGNAL approved.

7Bl notification AT approve, HALUEELEM S5 B )E SR R N 58 i o

FEN/ ST review—timeout plan: EXECUTE - ADVANCE_TIME PT24H, T NI B8 1% .

SEH notification f2% signal 2 {ij, ffii\f5%] FAIL/TEMPORAL_EXPECTATION_MISMATCH; K& J5 FuG ik
P ST

5. {#1F action trace. temporal expectation result f145—4¢ reason code; NRLERIG[E 5 payload F T4 .

Hw o

SEOGAR 1 25 IR B 04 79 25 streaming 5 5. custom nested provider FoikEFR A AT, BE effect inventory
AeEE, AEIEE session. SEIEERESI ], HITIR A

269 PUSCITHRS : LRGP SEAFF M

PR R v REHB S 2] £ 28 APPROVED, [HER LM RS EEZ AR ATEL, EEfE RS EET RN LA H
ik, MgsE URRE . fEATR R AN signal, AR 55 B FREER A logical time, F 7T B “FH 2 R 1G-FTHEHE”
[ temporal relation. MZIER B SEAFELIE s S 2RI G0k X4 iX BT 5 o

2610 NEEJIH

* ADVANCE_TIME HUfft verifier A7 HUIZ AT B, AU TR .

« step/trace & [RIUEI R AR IR AR, AUEAFTA W] RE interleaving

* persistent provider H 243 Case store fIME— mutable-resource namespace; engine. action JIiiF F15¢ FH4J5
verifier 45 o

* source-bound manifest {f{7#] 45 context HY canonical SHA-256, ARl 45 payload.

2611 At Sl
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2612 SEHICE — A

b 55 it

26111 BP-14 —IGUE s A = 528 1 S0 E

fEFIATT ORI 25, A MY RTH H 2B L expected 4545 7 g 12 effect IFHR IS, HEa
B

SRS (T TR A SR B R AT 52, ARRERRRINAT 0 AR M. DI
RO TR RALE .

SR RS

2612 SEIGIGUN

o TS MEL: & output FH[H], 4 iR=E) {5 {E temporal expectation FAIL .

o LMK . il notification . approval; VK& T f5 E i

o JEBH A JEBHE AE action plan FRT -, NIEBH A& 5S4

s ) aR: MBS FEcH ;5O matched Fi R4 IR FAIL H g WP Re R4 1k .

2613 ANEL/NgE

IR IERATE 25 RSB SRR )6 R LR . A IR action plan {1jX2EH LA HAT, temporal
sidecar iEEATAI LW, T E4kSEIB ] XL Case {4yt , R EAIARES LB — M2
TR B 2T E—RURIEEX
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g5 ik 9 27 E—B UYL : Suite REFEZAESIRE G

A E

-]

527 E——H [AHUENE . Suite RETEAFHIR A S

¥ Scenario.  Source-bound Evidence. JAFH-5IH K
Hbr: IERHEHEHERDI S, RIS KRR RE

EERG AN DGR EEER Case A8 21 FIA) SEYG . 33 KILLED WLES SURVIVED X, [EIISAIEHE
1RE %55 K2 mutation coverage .

11 FHBR

1. f{#%¢ “candidate % expected” A A AN ﬂﬁﬂAﬂ/\i‘EQ@%‘HQB%H RERE.

2. f#iJH verifyContractSensitivity(Path) #&#r VG TH [ BUSINESS_CONTRACT Expectation.
3. 43532 H KILLED. SURVIVED. report status £l source-bound evidence.

4. &5 Owner REHT 5] Y A 1 witness.

272 [A]—/M2xfh Case 1] GEfRLE W FH5E 2 AN A Y A A
XU B8 Case HZE APPROVE, graph tHj&[0] APPROVE, FfL7Ei%AE 1> matcher:

o KEWAATE : actual /55T APPROVE;
o TEFAGE: actual HERNZET DECLINE,

Wi A KA E, (H AR 24040 REVIEW, 1F A1) 1 HAEIH— AN s UCHD ;s sensitivity [ A/2: 1EEH
e SRy §ul /\Hjﬂ?%'

=y
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27.3 2 expected, ANHGEITHRRSGE - A B

[l observation
actual = APPROVE

HBaRE RHER
expected = REVIEW expected = DECLINE
matcher = EQUALS matcher = NOT_EQUALS

KILLED SURVIVED
HREREREIEL BRERERDEES

%8B witness killed - report PASS report FAIL

273 N expected, AHUGE{THH RS
sidecar ¥5 T 72 VA PRI Expectation, HEH P [ expected value:

schemaVersion: 1

sensitivityId: loan-decision-witnesses
scenario: loan-approval.scenario.yaml
mutants:

- mutantId: low-risk-must-not-review
requirementRef: LOAN-DECISION-001
caseld: auto-approve
expectationId: decision-approved
kind: EXPECTATION_VALUE_REPLACED
replacementExpected: REVIEW

VerificationContractSensitivityReport result =
verifier.verifyContractSensitivity(sensitivityPath);

BLOGE H {7k baseline Case, Ejﬂﬁi observation %57 £ (C expected value o ‘& A EE A A

Afe—> Operator B3], H ARSI XA FERR B QRSB Oracle A 24, e Mugt o ik 4

R 25 & R URAE

27.4 X /T\’{j(/u\ti:gﬂszs %Ei): QE

RC1 jil]izt ContractSensitivityTest.passesOnlyWhenEveryRequiredWitnessIsKilled f{ii F 5 i EQUALS Ex-
pectation. graph {J} W25 APPROVE; ! expected #t3 REVIEW 52> ##E 4, [A it witness “Ay KILLED. report A
PASS, reasonCodes J}jZ%

i %f it sealsASurvivingWitnessAsARecheckableSensitivityFailure M 5% (1 “not review” =& [FIF A, T
i expected )i DECLINE . [5]—]> observation {524} ; witness 2% i, SURVIVED, report A7 Ji% FAIL, %71 )5HY
artifact {/5 A {4 SOURCE_BOUND evidence # il v &2 #%
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_— A Bl SR 27.5 Mol 45 IR T witness

Observation Witness outcome
Bt expected HithL: KILLED R 43T witness HAS & FAERAIR M EHRER
7 PASS
B expected (34N SURVIVED FAIL matcher 8§ Oracle 71 B4 X4
witness 11 5
plan #5[FfHkJCEEAS 4519 H - NOT_EVALUATED INVALID WY NI=S S
br

XHEOEAKIFR: A7 witness 2 A MMERT RN evidence, NREEI A0S Case & 2R (A4 PR o

275 POlF5 IR LT witness
ANEMCRBEN AT R, SEHOl S5 RE M 2 BB R -

LD ZRAP ISR, a0 (XU F i A EA N LA

2. [#]7E Scenario. Policy. Fixture. graph. execution profile f{ source commit.

3. Hi—A> expected value )il — P AE IR S Z

4. i k55 Owner FWrix witness & AR E LKA A

5. R PEE JE P witness 24 A\ Al o
TYECHEAL R, auto-approve Case ¢ REVIEW. blacklist Case FJ APPROVE #& G 7 HY witness. #]GLIE S HI(ER]
RESUMB FEL, B T 8855 E T o

276 SCUG: 1F— witness {715
1. IBHENXFS: Case, i3 baseline PASS #i] actual APPROVE.
2. A _EI [ REVIEW replacement, fiffiiJof5 i matcher 5% KILLED,
3. F At matcher U RERZESZ REVIEW [ SEAA SR
4. Hinf7[R]— sidecar, 5% SURVIVED 7] CONTRACT_MUTANT_SURVIVED:<mutantId>,
5. JKE K Hf matcher JREE MY, witness 040 [F] 2l KILLED,
6. #t0 artifact receipt fRAFEEAT H K2 A, F3CLE ) — > reader 55,

RRPAEAT — AR : witness [B5E . NSRS FFHEREEL, RIS R AR

277 BRSSPl ARk

TER B, RAFIGH RIS, S ST 10% BB 30%. HiHi 424 matcher 1% 7%
BEIXAS witness; HAG T discount > 0 [T A4 matcher 1B E N X455 H Ui WA [ GE A0 48 e s M
Bk, AMEEERE TRTAREAE.

278 AREHF

* Sensitivity H 78 55/ A I mutation, S223R4 HY B mutation coverageo

* KILLED LRI — PUE iR E S, AN Al L R IE R
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279  mALSLE — A B SR

* SURVIVED SENIE S, (HARER Y454k 58 W 1% 2 matcher 342 Oracle
* Source-bound KANilZE R B, A1k T HACIES Owner.

279 YR SL

2790 BP-14 —IGuE s A 22 528 1L 3 E

{65 PRI FOBRUE S 5, M4BT H 2 expected. P52 . 45/ 215 effect iEARAMBINSE, HEkHE
BRI

BRI BT AN AR I RUNRRTI 5, ARRRREEIE TR MR B4
RIET AT EA R L

JREE i B

2710 SEERIGINR
o THHASAEL : [A]— observation fEAE 5 T A5 A F158] KILLED 5 SURVIVED,
o RS : i —4% expectation 1] witness {715 ; RIS SR
* GEWTIS: GEWTE ] witness FYBURE . ANEN] R B4 E M
© 3JG T Sk Case Fl—/> witness; HIS(—% expectation; s fPIRASHAS; 4515 witness 4§ KILLED HJ
(Al

wa NgE

ZEH 5 AU XA R ITAC™ BERIEMY witness SEAN XML E SR G A ILACL™ 7% witness 7% 5 [
HIERIALE. 5 28 EamUakm: AR UL N ATHOER M RE SR, TR IR A R AT 4i/ N AL
K

TR B2 E—AREERIES A R
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55k % 28 m——AIRIE LI IE S A H & )

LAY xzs

NS

o 28 E——H IRIEMES IS A S

%1% Scenario. Source-bound Evidence. VRIS IH K
HAr: UEBHEALENDIL SR, RN RS RIEERE

BRI R AW ARG, 78 sample failure. relation counterexample ¥ value-shrink,
L BLOGE FRfE RS4RI, AT 5/ N AT B AP oMk 5537

8.1 > HbR

1. EMXfIELFEREA Case 5 Expectations [ bounded generator,
2. X4r4 sample. relation counterexample 55 value-shrink 455 .

3. JETRAFERFD shrink AR sz | Fim 45 50
4. il Oracle fRF} U5, EIEREVKK candidate.

282 117> sample [b— " H1E15 4, FMA 2 UERA

TUR AN O A H(T =i 44 Case, {HAHI[> risk-score i1 FLo Mif 1P ] auto-approve VE A4, HA given.
context. riskScore &K 14> 75 HH{H
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283 Z=APARIIE A =R A A _— A Bl S G

riskScore = 10 riskScore = 30 riskScore = 50 riskScore =70 riskScore = 90
output = 10 output = 30 output = 80 output = 70 output = 90

NON_DECREASING %M
80~ 70 HER¥

/) relation counterexample
sample-50 + sample-70

schemaVersion: 1
propertySetlId: loan-risk-boundaries
scenario: loan-approval.scenario.yaml
rootSeed: 11
sampleBudget: 5
generator:
generatorId: risk-scores
requirementRef: LOAN-DECISION-001
caseld: auto-approve
contextKey: riskScore
integerRange: {minimum: 10, maximum: 90, step: 20}
expectationIds: [decision-valid, risk-score-recorded]
relations:
- relationId: risk-never—decreases
kind: NON_DECREASING
actual: {kind: BUSINESS_OUTPUT, outputId: computedRiskScore}

VerificationPropertyReport property = verifier.verifyProperties(propertyPath);
£~ sample A T4 Case [9427BARI2 T Expectation. rootSeed LEsz SR AEAEEMINF P AL, (HA
&% ;1 Operator I ity BEALAL. PIZORASERIREE 3. 2518 A RBAI SR LD A B R, ANRES il 2 FB i
BOARE 53"

- o — —
283 PRI EIE = ANE

]l

Evidence object

sample — AR Rl R gD 55 Expectations value shrink T B8 1%
relation counterexample CFhAT samples 2 [ [ relation JEFR /N sample ID F-£E
property report AL— % sample. relation mf; shrink protocol &4 status 12 5E reason codes
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—_— A Bl S 28.4  EEJHILIEEAY shrink

relation [1Y) shrinkTrace /~= % W% \ . monotonicity 45 M Al DAFEIA T8 & 4 21 45 — % GELIE B 2] & 1) sample.
value shrink /R[] : 2 AE—>TG relation [ sample T2 WU A T35 FOAE 5

284 FHLJUE SLEEAY shrink
X} maximumAttempts: 64 [1J7FC relation #2%Y plan, RC1 jlji® deterministicallyShrinksAnIntegerFailureBy
ReexecutingCandidates &L PR ML R 524 AH B 1Y 741 :

ORIGINAL TRY 0 TRY1..7 MINIMAL
1,000,000 0 1-2-4-8-16-3264 128
TR R HRE 8 =R® EHER A reason codes

WEY = BRINFSHETER
FETLRMMLEWA

1,000,000 - 0 -1->2-4-8-16 - 32 - 64 - 128

B MEE IR R sampleo fRIEM TG, FF2IAlA 5 ", S UREBEIRAT Y reason codes [f&IEA"
AR M PEEB S, R EBOWERI P A1 context digest: WfE5E4—E

B FeAN R e A 2 B T L R/ NI B, U 2 AR U 2 S A ML 7 2 ) minimal

witness .

285 4f/)N counterexample /~EET T2 Oracle

fHi% [10, 30, 50, 70, 90] 153 [10, 30, 80, 70, 90]. %F/)> sample s n] fEiH L A H: shape F64F, {H NON_
DECREASING <= [K] 80 - 70 [ [A][fj 4N, relation counterexample F] DL H BY FiX - sample ID,

XK sample S22 Wi %77, AN2s H BN T Golden Caseo V55 Owner {7524 W relation J& 75 1E A ik,
context ;& AHL, LA ZY T N & A EA RS — ML 1) expected answer.

286 Shrink [ REST AR AN AT ] FH e/ ME

o J5Gf sample jH 3 E, BLOGE A4Szl shrink,

o TR A A 1305, 45522 INCOMPLETE / RESOURCE_LIMIT_EXCEEDED,

o WA I ELE A FE reason codes i, 4EHL S INCOMPLETE / PROPERTY_SHRINK_INCOMPLETE.,
o Mgk K 53— BRI RN, E AN E [F]— bug Y evidence.

IXLELEIER AN RE S Ik 55 PASS . “C WA SE 1 AN DA RIEIERY T A -

287 1EFECHREAE candidate 2
verifyOracleIndependence(Path) 4> B4 = NG Ay g5 :

» CONTENT_BOUND: #llif Oracle 1=~ JCAL catalog digest.
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28.8 Sl U REIERITE R —_— AN

b 55 it

* OWNER_SEPARATED: catalog [/J owner FRZ5A[H] s X4 A B, A2 HiAE.
* REFERENCE_MODEL: #{ESCELHIAE child JVM Aisfr, FEf7T H N 254160 candidate runtime. Operator
THIK R

evidence reader 1] B ifli% reference model, /NizfT candidate Operators 5 %% |1 bootstrap, 717 ANFHAZ IHBIAS
TEGE R RSGE R, BT RSN owner B3 {752 SR YE L R] T o

e SO BT

BT AME plan, {577 sample IDs. outputs. root seed F{ receipt.
HEIN—CEEEE, R At A E

IR RN relation 2 HofR/|N sample-ID F82.

H A7 H T relation plan fili % value shrink, ASZEIE FHPIFIHLE

e B A e i A T B PE R

i#2ll 55 Owner FIWIZfE witness 21545, AR (EFEN governed Case.
WA, #ik property LI Case #RHHrisdL

289 WSS 48/ NI I P A R

TEPTB R, X ARSEM 5 A deliveredAt >= shippedAt., —HEANFFERK KR, MR seed
FUEEI AR T, 4 E/ Nl ERERE X . 4550 Pl AR B2, EREEETE. [HERH
[ Case, 175 H#i 55 1o N KT

2810 ANEE I

* Bounded property verification H 725 7 B[ A R plan, AR TCHBEE T EAE 5.
* Relation reduction 7t . 34fT samples H1%61% ; value shrink 2> &) 5 i figeidk

* HENE shrink AFIRAERNF A S, AFR2 RSN

* Oracle T [& B2 A M evidence, AUEWIA Gubsy s SR El o

2811 HALSCER

st BP-14 — iy 22 548 - 3/

MRIAFTRORRIEAS R, M4 B2 expected. P J8 455, 19 S 215 effect HEHRSMBIMLZE, LRSS
BRI

AT B TR AR USRI R . AR B3R D2
HEH IR L

FUE. ISR

N R WD
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— N B

Al g5 it 28.12  SLEGII

2812 SLIGIGUN

© TS MER A RIS R AT T AR R G i/ N P P 02

« RIS . 8 Oracle it candidate 5l it shrink {570 ;YKL SMHBEAIFIE 1L reason.

< GEBIAR: GEASS E AR AR ST A LT, AR ASIER .

« AR —MERATE R, JBGRA, 3] seeds [ ffls shrink Bk iR E v BRI IE

2813 /NgE

Property verification {1 —> iy 44 Case §§ 325 A R SL%: . counterexample $% 21| /N B A1) W22 ¢ RN,
value shrink BB EFFRE /NI 2 B witness, [ —E A : SCF. receipt. source &Y runtime context
WAL 5, IXEELE R L ME T

N 29 Bm— M A3 Source-bound Evidence
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29 B—— M I 4521 Source-bound Evidence — AW B R

LAY xzs

NS

929 =H— M I 452 Source-bound Evidence

%1% Scenario. Source-bound Evidence. VRIS IH K
Hir: UEBEHIEIDL SRiE, RS RIEE6E

KRB XS5 EE R RIEE H %, 8 receipt fR-AFAE H 2 A, FH AT reader ¥ evidence /&
TRk, DAY EIRND, WIS FINT attestation

291 ] HR

1. f#F report. manifest. seal. receipt ] reader &% H YRR -
2. [X4) LOCAL_INTEGRITY. SOURCE_BOUND f{] ATTESTED,

3. FIWr T . HEALE. Git commit B runtime cohort 4% 54> F 2 4 claim,
4. jl il typed reader 12HY evidence, A JSON “FEF BRI A AT 4516 o

22 EHIRSR OS5 U B

AT &ML H verification-report.json Z il E &AL, IS PASS, (HE HAAR 75 A AMGLHY
A FEUE XA SOA, TeiIR A A E 1IIEAS . toolchain, Hif AFET T
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—_— A Bl S 29.3 TSR — IR

JREB53E1T cohort Artifact directory 3937 reader
Git commit - Scenario - Policy - Fixture manifest - report - summary - JUnit artifact + projectRoot + originalReceipt
classpath - bootstrap - profile evidence-seal.json EHXX , fail closed

>

RABRE
BIWA

sealSha256
FTHEAR-BHE

‘ SAEBE2 42 receipt

FAMENEELR

LOCAL_INTEGRITY SOURCE_BOUND ATTESTED
YHFHE seal —H BYERB, Z175 cohort SAERFELEE exact payload

Rl R 2B - receipt ARERTRAEICAY artifact H 50z . #HHEME B+ ABRERME— 03
THALHY receipt, XA FLE A K-

w3 FASHE— e
KAG G Suite H SRS

 verification-manifest.json: Z4{3E#ij A\ runtime identity. Git f{] run cohort -5,
 verification-report.json: payload-free Suite. Case. Requirement. assurance. coverage 1% H 4558
+ verification-summary.md: f A T

e JUnit XML: F{[A] verdict H4E: RE1% 5,

* evidence-seal.json: A A Al SCIFAYHH ERIE R o

VerificationArtifacts #2[A] run directory. runID f] sealSha256(). fiX{y SHA-256 B~y sz 507 CLit
35 A%k reader UM H s 2 SNBSS . VB original receipt.

e J Sy = Y =3
294 SEEENE SRS PRICAS A T2k
LOCAL_INTEGRITY 3K/ H gAY S seal —E. BB H M S REGEE — (0t N 2K seal.
SOURCE_BOUND jJt— 5 45 ¥ i tracked inputs. - Git commit f] worktree. execution profile. classpath/runtime.
bootstrap f1 Operator identity, LA Azi% evidence version 374 run cohort.

ATTESTED ZRAMIEAZ #5 provenance system W32 key £l domain X4 source-bound payload 244, %544
ASHEAPFFE L1 source binding.

P55 status IGZE 5 —45%0H. W5 FAIL 7] LLJg source-bound; ARZPEN] PASS {5/ G A1E MIATBA T 12

> Y SE AT TN
295 AT IR, MWINHRELR
IBATHTCE & A
ScenarioVerifier verifier = ScenarioVerifier.builder()

.bootstrap(new LoanVerificationBootstrap())
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29.6 MR TARNHL, MER trust QA F5 5

— N B

b 55 it

.projectRoot(projectRoot)
.policy(policyPath)

.outputDirectory(projectRoot.resolve("target/bloge-verification"))

.executionProfile(VerificationExecutionProfile.builder("ci-safe").build())

.sourceBoundEvidence()
Lbuild();

VerificationReport report = verifier.verify(scenarioPath);
VerificationArtifacts artifacts = report.artifacts();

String externalReceipt = artifacts.sealSha256();
Z =AM A AR S

reader:

VerificationEvidenceTrustResult trust = VerificationSourceBoundEvidence.verify(

artifacts.directory(), projectRoot, externalReceipt);

reader B4 report. summary. JUnit. manifest. source F/] receipt Z [B]FYR &K, I~

iz47 candidate Operator By %%

F bootstrap. Oracle v10/v11 2574 7h: reader 7] LLEE Ji {7 =040 %2 11 reference-model child JVM,

29.6 W FLAA 5, WAL trust WA F£5)

—ATHEE IR 1 AAE 24 artifact JT4F : business status “&j PASS, receipt )\ H s /MR, reader trust & SOURCE_

BOUND., #Fyk H A —A 48,

HiR receipt EVIDENCE_RECEIPT_MISMATCH

UNVERIFIED

& summary + B PROJECTION_MISMATCH

INVALID LOCAL

thit report + E it DURABLE_EVIDENCE_INVALID

INVALID LOCAL

o action digest + B CASE_EVIDENCE_MISMATCH

LOCAL_INTEGRITY

KM EY source SOURCE_BINDING_DRIFT

LOCAL_INTEGRITY

B [ A FE 4P trust

57 reader observation

TR ANER receipt EVIDENCE_RECEIPT_MISMATCH UNVERIFIED

&2 summary. BT % # DURABLE_EVIDENCE_PROJECTION_ /LT /GRUA ML
£ MISMATCH

&2 report 15 . HESY I  DURABLE_EVIDENCE_INVALID (T AR A HE SR
L

294

HE TR
PNESi'e: 28]k o= R

verifier /215 A] fE = AR X Fietk
P

AN
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— A B SR 29.7 AT 2 EHIKEAT provenance

57 reader observation B 55 A HET trust
&I action digest. HEEARIIT  SOURCE_BINDING_CASE_ LOCAL_INTEGRITY 5 tracked action plan f{J5¢ &
EEa) EVIDENCE_MISMATCH
KA G B L tracked source SOURCE_BINDING_DRIFT LOCAL_INTEGRITY 524 i source cohort [1]5% £

XU B SR gL B RC1 &), AR %R, DurableVerificationEvidenceTest.rejectsAProjection
MutationEvenWhenTheArtifactDigestWasUpdated jiF B 555 hash /NREiLoF 5 summary 457 ; rejectsAContradictory
ReportEvenAfterAllFilesAreReprojectedAndResealed 1iF B 52 4> H ¥ HY 08 i& () 7T GE i i verifier /N A] RE

7742 {19 PR 45 DurableSourceBoundVerifierTest.rejectsReplacementReceiptBeforeTrustingSourceBound
Documents 2= {£{5{T- source-bound documents 7 Fij5GFH 46 {55 1K) receipt.

source-drift JjL A4 H — N LA/ 7ML artifact &A1 5524 plan, reader 1% |5] LOCAL_INTEGRITY / SOURCE_
BINDING_DRIFT, 7 F1 il FHiT4U5 N 1. reader fEIA FHAIA T2 FARBIIG DL N5 1 L

297 N AEEVKE AT provenance

artifact owner 4K gt REHL T hash, [AMGHT seal AR REVRAE 7747 — 2k, AMWRIZA T HME receipt. 546G run
identity 5{ 15 tracked source (5% . reader PHE YR A UL ORISR SR, ANz H s iy B Ak

B Ehe S W H 5 E — . e Al e, {H source-bound % A %23k bound worktree [A ignored. non-
classpath [ E . SCPFZ M1 ISON FEARE TR, AAEREIAR R AL

reader j2 [A1F2 5 diagnostics Jf fail closedo ANEEFH 4L 440 status FEE LT LA#MTHY evidenceTrust 74

BRI,

208 SEK: —RUGE SR

JAi—15 source-bound £k Suite, i sealSha256() ff{E{E run directory 22 #p.

FH i project root F{ receipt & 5 A& 14 artifact, 3% SOURCE_BOUND.

PR SE LR BT, FRIRBGHATER K AR B L artifact.

iC 5% business status. reader trust. 5£#% reason codes 175 1 4 FH 11451

ot B 5 g [ B B original receipt 15 replacement receipt; 43 7l 56 I MR A TR Y (A A AT AT
0 H s 2 5 worktree 2 A1, A AT [ 32 SCH AN 25 487K source-bound authority o

i HEE ik status. trust. receipt custodian. project commit. 2% Z Al rerun policy .

N oA WD

290 ISLITHS : FriERiRE

M —> worktree & #1143 A7 AT RE 2416 JSON, IR REAr 3 TiFEE8 K PASS, [HE RNRELR K 5
i5fTHY authority . ZPEFH N 52 L AJMZE. runtime inventory. commit 14N receipt; FFZE X% 5hal
B, RS SRR trust KR

2010 ANENH

o Seal IEH YT FHRIMK R, ANHBNAERE S5 -
* SOURCE_BOUND NIEHHAMFSIK 5 B 477 host BRES A== 4R +hak Policy Hiflt ELSLE .
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29.11 SEERIRINF — NI EE

b 55 it

o 2l report {8 14152, (HASRELR K H source-bound A5 fiE
* (i VLR AY reader 1 schema catalog; A~ M 24281 JSON shape 4% evidence version.

9.1 SLIGIGUANR

« WSS T SCHIE L source-bound evidence, 588 5 R IE M7 T2

o RS RE : Hid receipt. E14 source By EEET identity; k& JHEEE HHT AT

o JEHB B IERHE E reader PR IETESRSE, AUERIE P ACHD A E SE04 o

 )GTE —WEERGY . BIRBGE S AT trust/reason; TURP ST A AT R R4S IE

29.12  /NGE

artifact CAFLESE SR TR A, NI receipt 11205 TGN, reader PR E B2 Y HTIRAG S L. N HIM—

25 ] {5 Case HHALHEA Tk ZS — 5545 i Requirement; Project 15 Reactor 2R 5 FH 258 31 &,

N 2 30 B——M Case FLFFE 1 Requirement Contribution
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— A BV S TRIE 25 30 FE——M\ Case F3LEF5 1 Requirement Contribution

LAY xzs

NS

76 30 Zi—— M\ Case H L2151 Requirement

Contribution

¥ Scenario.  Source-bound Evidence. JAFH-5IH K
Hor: IEREAMERDI S &G, R RS KRR RE 7T

AREEKI: LS5 Requirement FENIKET Sy, {LEYPEZIHUER) Oracle “FH5H1 Expectation 15 3L, I
BN ATERES | FZHUEY passing Case 415 i) REBCAT LT Tk -

0.0 > HAR
1. [X43 Requirement association 5 governed contribution,
2. A2 evaluation context #E4% HE— versioned partition.
3. YBENE B Expectation 15 X {1 Oracle revision, [AS 240 5E 4 Ko
4. IFHf12EL bootstrap F 1Y governance failure, AHEE IYA/EMY 552 M o

<« EI » Y “\\—!—P »
302 HRBHLINANSE T AL KR
=093k Case #BH2 3] LOAN-DECISION-001. {HAN{KX & Al obligation 2 version 3. cn-retail partition. release
2026.09, Case HIffiidid, tr]HEA AT version 2. EU partition. retired Oracle. /~[5] Expectation digest &
assurance depth A~ /& [ 55 A DT ik
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303 ENORSREET Sy — A B SR

mRaH A% binding Oracle + assurance
catalog + ref Suite + Case revision + content
version + partition Expectation digest depth

CONTRIBUTES
HITE reason code

Case 5|/
LOAN-DECISION-001

E—SOBTER : B passing Case A F ik

XA DRI 7 A R FFEAE: £E report IGEH T AFH, PS4 Requirement CLH /2 -

303 LA R Sy
schemaVersion: 1
catalogId: loan-governance
requirements:
- requirementRef: LOAN-DECISION-001
version: 3
owner: risk-policy—team
status: ACTIVE
effectiveFrom: 2026-09-01T00:00:00Z
partitions:
- partitionId: cn-retail
dimensions: {jurisdiction: CN, product: RETAIL_LOAN}
targetReleaseIds: ['2026.09']
obligations:
minimumPassingCases: 2
minimumDepth: L2
allowedOracleTypes: [APPROVED_EXAMPLE]

ARGy
catalogId + requirementRef + version + partitionId

GovernanceEvaluationContext #2fit asOf. target release fIFFR dimensions. w570 H HEEAR — partition & T -
#& LOAN-DECISION-001 ANREFE B — WA Bk 1Y evidence,

RC1 M3 producesOnlyTheExactApplicableVersionedPartitionContribution H A 2% #] — 4~ key: loan-
governance / LOAN-R-017 / v3 / cn-retail, approve-low-risk [A]l] /& associated 55 contributing Case.
[Fi] ref { version 2 &} eu-retail 2 A[A] keyo #EFF release 2026.10 <33R [B] REQUIREMENT_NOT_APPLICABLE, H.

SEEFYGE % bootstrap.

304 HPELZE, A HIPERE

binding [# i :
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— N B S 30.5 HREE—-HYEk Case iid contribution filter

e suiteId + caseld;
» }5Hf expectationIds 5#IJi{L expectationSha256;
e oracleld + oracleRevision 5#fliff artifact digest;

 minimum assurance 5 allowed Oracle type.

XM T B AAHES & XA K. ff bindsExactExpectationSemanticsAndReportsInsufficient
Assurance M1, M expected APPROVE 4 it REVIEW, it & FRESASZS, )<= 4F bootstrap Fij 15 %] INVALID
/ GOVERNANCE_BINDING_INVALID, i1 required depth M L0 4253 L4 )5 ARFHAT. [H evidence £33 5% DEPTH_
INSUFFICIENT f{l contributes=false,

Case /A Associated? Contributes?

m
i

ref\ version. partition. binding {5 VCHL & governed business evidence G

. assurance £ %

[6) ref. 4f1% partition E R 77  GOVERNANCE_BINDING_MISSING
K HRHEE - expected 15 Y MAR i 75 GOVERNANCE_BINDING_INVALID
binding 1F#fi~ depth A< /2 7 75 DEPTH_INSUFFICIENT

Oracle 1 #=l digest A~ DL A ] Tk 73 ORACLE_GOVERNANCE_INVALID

305 JIREE— 7T EYK Case JHE T contribution filter

Scenario f{f auto-approve £l LOAN-DECISION-001,
Evaluation context %64 version 3. cn-retail. release 2026.09,
Binding $& 2}5 i Suite. Case f{1 business Expectation digest.
Oracle catalog JERC L E P 2% 5 revision.

Verifier #1417 Case, JfMAELF 4585 5 assurance.

23X H, verifyVersionedGoverned(Path) A %4 contribution,

A o e

Contribution #{75 HJE T —> Suite. EHiki% Case $&4it 74, IEAEILE Project 5 module i 75 HY P 1>
Case JZ21557 4

RS A O
306 SLOG: PREH ref, IR L
1. BT version-3 cn-retail Case, ir'5¢ Requirement key 15 contribution,
2. H}H partition context /4% EU, #fi1\ GOVERNANCE_BINDING_MISSING f1ZE{/X bootstrap.
3. 4 context, HHI expected APPROVE 4 i, REVIEW, ID 4#3{7F4: 7\ GOVERNANCE_BINDING_INVALID,
4. WA TE S, 3 minimumDepth $2 5% observation 2 _F ; Bii\ & 434 f7 , /8 contribution [5] DEPTH_INSUFFICIENT

AR
5. HEVYF|FEE K associated. evaluated. contributes. first reason,

307 BREFEIVRAIY 55

FRSFHUN S BT7 0k JRVEREE i P iR A ARIE F | — 18 . SRR S — MR &0y, e — 1 1E
ref Case: WK M. liAs. Oracle By assurance /N[ M ANGE D Ek
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30.8 AREELHR — NI

308 ARELHR

* Requirement ref }{ /2 association hint, 5/ satisfaction evidence.

e —™ Suite contribution JG A H il /£ 5 Suite [1J minimums,

+ Owner label f{] approved digest ;& AR, A2 A BB IGIE,
 Governance preflight failure FE/RLIGTERL, S22 5K verdict,

309 SLIGEGIR
o T 5% Requirement ] identity 5 semantics [ Fs Pt 4 4. contribution.
o RS PR ref (HUUE & S IRENG MU FIE LT E o
o UEHA B {iEBH contribution filter, AS{iEH] Owner EL4lL#E Requirement.
o 2534 — Requirement f{] Case; H I semantics; 32 f} accepted/rejected; [F] 445 b £ R4 (- o

30.10 /gt

Governance {124 ) Requirement 44 FR A7 il fifi obligation, T M passing Cases H1fiii Hi 45 %X contribution. £
31 Bk Fogs& ik F SR Project &5 Reactor child WAJISE B [5]—1%:45 cohort, 2 J5 4 EHE S capability f1 gap.

N—&: 8 31 E——Project. Reactor 5 Claim Capability
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— Y B 5 TR 3l E Project. Reactor 5 Claim Capability

LAY xzs

NS

%8 31 Z=——Project. Reactor 5 Claim
Capability

¥ Scenario.  Source-bound Evidence. JAFH-5IH K
Hor: IEREAMERDI S &G, R RS KRR RE 7T

Tk HNSEEE, HELEH cohort B HE T Requirement contributions, JR4fESKH child, & 51
evidence SZ T =R RE TN gap .

s ] HAR
1. fi#F¢ aggregation A 47524 & inventory 5 F.— run cohort,

2. [X4) Project completeness 5 direct-module Reactor completeness.
3. fEFR(E B EHT 5% cohort mismatch 55 borrowed-child rejection.
4. J8 ClaimCapability f{] missingEvidence /£ 4 reader Jfi 4551 .

3.2 WA RE child [757] BB A JCAL parent

decision module TRk — G Kk Case, funding module Tifk5 —14; Wi Gt K1 /& minimumPassingCases:

2, (HEiE 2 BB T — governance snapshot. selection. source commit f/] parent run.
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31.3  Project aggregation {EFIFTHI %45 discovery — A B SR

Reactor parent A
root POMinventory b
runld=A - cohort=A

|
|
|
|
|
|
|
[ )
1

1

|

Child A1 Child A2 Child B1
valid - parent=A valid - parent=A valid - parent=B
child 3 + J& FiX4 parent
parent membership B3t receipt 5 run cohort i 83

f& aggregation AN E iAWY report [T, child GRUE AL}, parent membership J& 5 — i 55K,

313 Project aggregation 17/ TR 1445 discovery

VerificationGovernedProjectEvidence evidence =
VerificationProjectRunner.runGovernedEvidence(
scenarioDirectory,
verifier,
VerificationSelection.all(),
projectIdentity,

outputDirectory);

runner {£ 1148 Requirement Fij 1444 Scenario discovery. effective selection. governance context. project POM identity

F source-bound child receipts . required binding it ¢ 5l 4 filter HEFRET, 22445 GOVERNANCE_BINDING_MISSING

B GOVERNANCE_BINDING_FILTERED, A2k [ i&RECHRA child 1[4/l minimum,

RC1 i aggregatesDist inctSuiteCasesAndRej ectsAMissingGovernedChildBeforeBootstrap {4 4/7iX > [X
51: /~[A) Suite contribution H FEH P4 5% inventory Y Project aggregate 15

314 Reactor #2155 —7FP completeness authority

VerificationReactorRunner.runGovernedEvidence(...) 1ZH root pom.xml [/ direct <modules> %13, 3545
runner [1)45> module FSAMULLZ inventory. literal GAV. Suite/Case inventory. 1[5 Git commit. selection

5 governance cohort.

1t recomputesOneGlobalRequirementFromTwoIndependentModules H1, fF— module FijiizfT#B< 1541 IN-
VALID / GOVERNANCE_BINDING_MISSING, i % N2 . Reactor run & 71X, #H P4 qualified Suite
identity, FHEEE —AHE P satisfied Cases [) Requirement,

U HT Preview H ] 35 [5]— Git worktree H1AY direct modules. Nested reactor. {17 Maven profile. external-parent
effective model ] deployment topology A~fE£i% completeness claim H,
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— N B

Ak 557K 31.5 ik cohort, FHTEZEL %

315 BT cohort, FEISEHUGIEN
M3k rejectsAReactorGovernanceCohortMismatchBeforeCustomerBootstrap H 2825 — /> module [ catalog
Id, ZEEE:

status INCOMPLETE

[REACTOR_GOVERNANCE_COHORT_MISMATCH]

reasonCodes

module calls =0 + 0@
runner £%% J bootstrap §i4i4t parent. XL PYR G BrEka effect [T T45 A5 A A& BN DUHC B 54

73— WA SEIB TP A % Reactor parent, FAI 55— A £ parent [1)—]> Suite # i 5 — > parent [1J/5 %X
Suite, reactorClaimRejectsAValidChildBorrowedFromAnotherParentRun U capability [ %I AUTHORING, FfET
74 SOURCE_BOUND_PROJECT_AGGREGATE %] &) TEAM_GATE gap. /%Y child JJI%E1% parent /52 TR aggregate .

316 1l Claims B A 43 e oki0 57

VerificationClaimAssessment assessment =

VerificationClaims.assess(evidence, projectRoot);

ClaimCapability current = assessment.capability();
Map<ClaimCapability, List<VerificationEvidenceGap>> gaps =

assessment.missingEvidence();

AUTHORING A3 5B #ik source-bound evidence

TEAM_GATE BN #it governed aggregate / Oracle provenance

GOVERNED_GATE SREHEH # attributed comparison / attestation

RELEASE_QUALIFIED BB EHERATE gap

Capability Evidence =7 3¢ s 155 W W4 gap

AUTHORING A2 W 5 witness discovery source-bound Suite/Project evidence

TEAM_GATE 7 continuity. replay fi1 Cl-safe control fJ[#IPA  governed aggregate &f; Oracle provenance

GOVERNED_GATE versioned business obligation 5 1] {F Oracle attributed comparison 5 release attestation
provenance

RELEASE_QUALIFIED SRy KA B RS I governed evidence 7 ] release contract [N 74 i Jijl
comparison
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31.7  sE8G: & H—> child — NI EE

b 55 it

Gap 22111, HiE JISON HF4F AREHE T evidence, Policy thANAEZS H CUAK capability, RJ {5 FAIL AJ LA
F1R 5 provenance; capability {5/~ business status.

317 LIS fEFH— child

izfr— M module parent, FFANELREY receipto

TEEFEW T modules FHzfTHI%5 > parent directory o

TIAPI parent HRESN E 5.

J parent B 7% child ## parent A [1j—~> child projection.

assess JE 15 parent, jr'5% AUTHORING 5 SOURCE_BOUND_PROJECT_AGGREGATE.,

14 parent A, [HH! ownership links: root POM — parent run ID — child receipt — Suite contribution.

N A WD

H gap 459 : current capability. desired capability. missing evidence. owner. next experiment.

s ST s BRI TR LA

it By TS KA = module # % A /A 4L child evidence. WX parent [ T child 554K TT 5
kA child HEAE—#S, AR, EE 294 cohorte  H 7 root build identity. parent run f{] child receipt [1]
ownership [5][ f7, AREAHITHE 5685 S5 AE AUTHORING, JF5 B UEHR Y ownero

319 AREAHR
« A7 child evidence ANERE J8 T35 & parent run,
* Project completeness /{3 direct-module Reactor completeness &¥, deployment completeness.
» A inventory 5 cohort f685, Reactor total A& .
* ClaimCapability PiWISCHFINIRAHGTESE, BEAE verdict, W ARHEHEL A .

310 SEERERILR
« B AR child {5 ] BELE parent capability B N R A6
o N SE - {5 % — cohort 1Y child; K& 4t discovery £,
o JEWA A JIEW] Project/Reactor completeness, /NiiE B ZH 21427 o] 43 XU
o Z>]&TE: — parent I child; H 33—~ child; ¢ f) capability gap; borrowed child #7iR I BI{E: 11 o

3L NG

Aggregation AN B U AN, T /2 AEAUE inventory F1HL—Z 2% cohort T AH M. Claims reader F 151 evidence
REEZI, VAMAT2ATBERY N — iR 28 32 B TiR e Wik 52485556 . —)> DSL change f{1—)> BLOGE
toolchain change.

TR HR2E

LA Maven 5 & A Pesk
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— N B

55k 55 32 m— A, Maven 5 & 7t

A E

55 32 E—A IR, Maven 5 KAtk

%1% Scenario. Source-bound Evidence. J5¥E 5 IH[A
e IEMAAHERL SRR, A AS KRR RE

AREE K [ E— DA, B TS NSRS /N Maven 48, FFHIILA evidence N 37 3 A Hi12 i
FIBNTIZE JREEEL, WA RIK .

31 ) HR

1. 43T DSL graph 255 . BLOGE toolchain JI-ZfDIl 45 AL HS A5 5
2. X M E| 2252 M BLOGE REHIN 25"
3. HHT R claim YA Maven %, AR ALIER & A 240 kiEHF .
4. AR AT YRR T 11 receipt f1 external attestation.

2 FHRUCR TER, HERNZF A7

BEE AN T 28 %) BLOGE 0.9.8-RC1 Ji7, WS HIEM HEIHLEL N A T ER . [0 B A AMERLT risk
Operatoro Hi JmlliARE R N2 5%, AIARE 227 45 Hrp— T 5
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32.3 R TFERR M K receipt — B

b 55 it

FaE TR — N DSL_GRAPH / BLOGE_TOOLCHAIN
B 52 inputs HApBEFBE(
Maven / CI EATERE S focused - plugin - build
SMBRTF receipt artifact + external receipt
. R AT AR BLOGE_VERIFIED
BLOGE verifier 48]0 37 B fail closed attributable / reasonCodes
¥JHfi b % observation A5 verdict
HEALIN #1k Oracle 5 Requirement FRIRARLME
¥ ClaimCapability AUTHORING / TEAM / GOVERNED
SRR %% exact payload RELEASE_QUALIFIED

—&ER  RE - AT - WK - BEHERR
FEAZARTBREF L HFH KR

VAN TR s s A — A W, VRES T A R IE HbRgisi. Operator 1 runtime [H]I A2 (LI, 5
FEAEIZW S, S H R YK comparison.

323 A IKTT AR K receipt
“Fr2553 327 R IE AR change axis, F 34 source edit. graph edit. dependency resolution f{] runtime bytes. G%3K
FH A M [E]— common baseline 37 > SL5G

BRAR
DSL + Operator + BLOGE runtime
&3

19 49
33 A - DSL_GRAPH R4 B - BLOGE_TOOLCHAIN
R graph bytes R BLOGE class inventory
74 runtime + business facts R4 business classpath + inputs
DSL receipt Toolchain receipt
attributable - equivalent authority - attributable - equivalent

A —DSL_GRAPH baseline graph — candidate BLOGE runtime. Scenario. Policy. graph Z=S:r]IH A, B
graph Fixture. bootstrap. registry. profile COMPARISON_INPUT_DRIFT
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— AN Bl R 32.4 M EeEG—~> DSL graph 254

ME—AF{k TR 5L ARG ) = 5K ISLEE R
B —BLOGE_ baseline BLOGE class business classpath. graph. 75 ¥ T BLOGE_VERIFIED
TOOLCHAIN inventory — RC1 inventory A~ Java launcher/protocol observation /" fEIH

SEIG A G attributesAnObservedBusinessRegressionToTheDs1GraphAxis: H 4 ZF candidate graph [ deci-
sion input. PN & fT—1X; candidate report 4 FAIL, change code f3 % OUTPUT_DIGEST_CHANGED:approve-
low-risk/decision, comparison A] 5 [K{H /N equivalent,

2 556 attributesOnlyDs1GraphChangeWhenEveryFrozenExecutionFactMatches M ZF graph bytes, HI{ffF
observed contract /<45 ; 25 HL[E] I attributable ] equivalent. [KIlf, attributable 5 equivalent 2P Jd 57 []
.

SIS B XA blogeOwnedChildExecutesTheFrozenScenarioBeforeAttributingTheToolchainAxis: [ F busi-
ness classes 5 A% A, 4 Z% runtime inventory, N2 1= child JVM #&[7] BLOGE_VERIFIED observations.
25 L attributable. observationally equivalent. equivalent, % 77 &y SOURCE_BOUND, i artifact & %] bound
project location 22 #), =154/ COMPARISON_SOURCE_BINDING_DRIFT,

FId— 5459551 businessClasspathMutationIsReportedAsInputDrift £E toolchain SZEHI P 2F business
classpath marker, %5577 il; COMPARISON_INPUT_DRIFT 4 attributable=false. runtime upgrade F]FE{)J{E ST
7%, (HXKIZ TELREERFRE SET observation.

324 A LA~ DSL graph 22 {4
W77 graph [, WKFHFTE FIE—1 canonical Scenario {1 verifier [IY] source-bound F1J5% :

ComparisonPlan plan = ComparisonPlan.dslGraph(
"loan-risk-threshold-v3",
scenarioPath,
baselineGraphPath,
candidateGraphPath);

VerificationAttributedComparisonEvidence evidence =

verifier.compareEvidence(plan);

compareEvidence(...) H1F DSL_GRAPH FJ TR} & 4. T 21445 Scenario. Policy. Fixture. selected Cases.
execution profile. bootstrap. Operator registry. service identity. governance inputs fi1 Git source binding. I} H

PRS2 7721 COMPARISON_INPUT_DRIFT, MBI (72T«

attributable() [A|Z W42 2% B 2 A8 T 75 B 4. equivalent() BE/™H: WA AT LAH A WOEERL, H
payload-free observations —#{, #iH AH[E AIFI candidate 55 IFEAf,  Hib B Y 1 4[5 T A VA Mg [E] 1 .

325 FHIREE DI F5ACHE L3 & BLOGE toolchain
runtime JFZ TN IF TG ZEAY child JVM,  Ff3£=2—{/ business runtime:

ToolchainBusinessRuntime business = ToolchainBusinessRuntime.of(

businessClasspath,
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32.6 {75 R)BIVCHEZ Maven [ 45 — A Bl S

"com.acme. loan.LoanApprovalVerificationBootstrap");

ToolchainComparisonPlan plan = ToolchainComparisonPlan.blogeVerification(
"bloge-0.9.7-t0-0.9.8-rcl",
inputs,
business,
ToolchainEndpoint.blogeVerifier("baseline", baselineToolchain),

ToolchainEndpoint.blogeVerifier("candidate", candidateToolchain));

VerificationToolchainComparisonEvidence evidence =
PairedExecutionCoordinator.builder()
.projectRoot(projectRoot)
.build()

.compareEvidence(plan, outputRoot);
inputs W47t 4 scenario. policy FIfTA#¢ 5| FHIY DSL. Fixture. Oracle X4, P> child {#iFH coordinator
[ Java launcher. [F]— ordered business classpath, LAMN A[E ) BLOGE class inventory, [#& & BLOGE child %
project-relative path B}, FHizfTHESL ScenarioVerifiers
[+ 3. javaMain(...) adapter " /5 PROVIDER_ATTESTED #j&. ‘& 1] LAHL 4 observationallyEquivalent(),
{HRNfE1L attributable() B{ equivalent() 4 true., 7 blogeVerifier(...) FEHEAL/E DLUS KB BLOGE_
VERIFIED observation,

32.6 afT5RICECA) Maven [9) 4
L R A —— PO 5. 151758 starter [ =K. 11 4> passing tests % 353 R HCR, K

#/~ Reactor,

mvn —-pl bloge-starter-loan-approval —-am \
-Dtest="'LoanApprovalApplicationTest,LoanApprovalBusinessScenarioTest,LoanApprovalOperatorFlowTest"' \
-Dsurefire.failIfNoSpecifiedTests=false test
2. PEASHE H I S 2 Preview plugin, U1E 0.9.8-RC1 4 A& A7 2R H H BY Maven 45 2, 4o M [F]— A% b
W24, invoker. skip HUBkd (T H C AL fixture: EARER USRI SE%E Reactor 1577
mvn -pl bloge-maven-plugin -am install \

-DskipTests -Dinvoker.skip=true

Preview. {:% ' module W1, fl477% 5 goal JUAE[H—iX
Maven . goal 5 .blogeverify.yaml, 5 A& report directory,
mvn test-compile \

3. &4h customer module verification artifacts

com. leanowtech.bloge:bloge-maven-plugin:0.9.8-RC1l:verify
iX F11Y PASS {J35Z config. source binding. receipt custody F/1 evidence capability [Ril. receipt W R {EAE ] 48
artifact directory 22 4.

RCI U DR KRAEIEK starter 11 bootstrap £ 452 com. leanowtech.bloge.starter.*, 0.9.8-RC1
) plugin classloader Z=HZ T 285N plugin-owned class , R XTIXA starter $1FT goal <= fail closed :
TEST_CLASSPATH_UNAVAILABLE  iX/NZET Scenario JSN; UEirl s/ ANIEEE 1 250 JUnit izt 8
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—_— A Bl S 32.7 HU evidence 4l Lok

& 3441 Plain Java 1 Spring bootstrap /1 plugin Invoker fixture 7 75 . 165 250 5w, A
starter 5 JiY, artifact KA NI o

4. {5 EE Java build.
mvn clean install
X2 Reactor build, A2=BIEEER2 19V 55 Requirement, A2t Oracle, verify-reactor 2% —
4% Preview J%1%, F53L schema-v2 per-module governance it , LA [A— Git worktree [N[1Y direct modules.
A BYK starter B B A FR AT 1% 17 Reactor evidence.

327 U evidence %% ¥ o
HUINAT evidence AT E S ClaimCapability, [ MM EE © R 5

o AHiIZHi——AUTHORING: comparison %77 source binding. %75 [&]E Fpfl, akfk/)> continuity evidence, 4%
B8, FPHE R

o [#BA|]2E——TEAM_GATE: E.£% source binding. Policy continuity. replay assurance fi] Cl-safe execution, ¥
RPN GRS, AR5 1 H

* JAIRHI#L——GOVERNED_GATE: T {Z Project evidence 14 /£ versioned Requirements f[1fif 7 Oracle prove-
nance.

o KA % ——RELEASE_QUALIFIED: governed Project evidence. exact attributable comparison receipt F11] {5

external release attestation 4f 5Z[5]— change axis 5 Oracle closure,

external signature - HETEH] signer 1A F] exact digests, ANAEIERAA T BIFT M AE7= 3050, HASREIE I MY 4515
RAH G

8 SER PRI IS B TR

1. f£4F[F]— Scenario. Policy. Fixture £2. bootstrap f] source-bound verifier, H [14% baseline-risk.bloge
Y candidate-risk.bloge,

2. i03% changeAxis(). attributable(). equivalent(). reason codes | external receipt digest.

3. k& DSL. ¥4 business classpath, Ff [ blogeVerification(...) [ 4ZH 2 A [H Y BLOGE toolchain
inventory,

4. [G) BH& 2 risk Operator f{1 BLOGE runtime. A X A /2 & 121 single-axis plan, ASZH0A %22 F RN
runtime regression.

5. OB L) A8 B 4 i business-code experiment ] toolchain experiment, 1MV 55 11 57 A FIWT AR AL 5 19 Mk 55
observation,

6. assess 47 governed f] comparison evidence. f£ &4 5t N\SSB R, 5 H i E S HRE IR H 4: gap.

B ST PIBK AT receipt F1—3K gap card, [MANE— 4k fh console:

DSL receipt axis - baseline digest - candidate digest - attributable - equivalent
Toolchain receipt axis - runtime digests - business—classpath digest - authority - attributable
Release gap card current capability - missing evidence - owner - next action
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32.9 BRIGTRL: AT RRSCTHRIH — A Bl S

320 ISLTHR: AR IR

[ — & A o3 ST A0SR R I TS A SDK FFAE PR retry policy, kPR _EFHASREIH R 25 Hrb AR — T, e iRéd)
FARS, HEb%E SDK inventory; k& SDK, H % retry policy. 5 W5k Ny receipt, HH & Af g AR
PR AR SE R RN, ASER—K #2245 1075 Y41 dashboard.

3210 ANEHH

« semantic difference A~2> |zl i 4 attributable difference.,

¢ PROVIDER_ATTESTED protocol correctness /4~ BLOGE-owned execution authority .

e mvn clean install 2 build evidence, iz Requirement satisfaction,

« attributable comparison FLJH1{/5 >4 AUTHORING; release qualification 475 % governed Project evidence 1] {5

external attestation.,

o REETfu] comparison # /N FETEH] 75 B[4 Scenario. Oracle. inputs f{1 runtime 11 % LLANI IERfAPE

na SLERERICR
o TAS ML THedF sk DSL_GRAPH 5 BLOGE_TOOLCHAIN 5k B receipt.
o NS« [FIIEL classpath ] toolchain; 45—l g2 B 4L
« UEIB R UEWIEE BB, ATERTETRA ] & A o
* GG E: BUEPMUR: BERROAE—Hl ST K receipts £ TR — Mg R R I

.12 /hgh

VRZE B — A Bl LAAMI 4§ 9552, DSL graph {ifi ] ScenarioVerifier.compareEvidence(...), BLOGE-
owned toolchain comparison {# ] PairedExecutionCoordinator.compareEvidence(...). FH Maven [ #fH]
VerificationClaims H it 24 i evidence HIESCHFIYIRIRAE ). 78 BUE ST AR K AT FIWTIT IR Ab 25

B AHE. AL nSIE %I evidence

b SN B MOl 5 R TR R AR -
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— A BBl 45 AR 2575 F B8] i SRS

SN B Rl —ll 55 ks

o 23-32 TIGLGEEE— UK graph. runtime sKEREAGIR . BTHIRSEOI AT Al 55 St AHUHER L 55
[E,[o

01 [EIEEEE

%23 &, T verdict. evidence trust f/] decision capability .

1. PR5E claim

2. B T 24 T HOHEHE. HE4. N T2 Suite. Case 1 Expectation.

3. il A——r"25 25 3., ] Policy. Fixture. execution profile f{] assurance 5 2 {5 %%

4. 1EIEI AT fF—2B 26 ¥, W% suspend. signal. resume. logical time #{] temporal contract.

5. PSS mutant——=58 27 Z5, i suite REFES ML E Y A2 a0l 55 RN AR AL o

6. 182G RAI—7F 28 55, i property FEJT AR cases, {#F4 counterexample, F:Hi#ff Oracle boundary.
7. YREIRAL—E5 29 B, iU artifact 5% source. run cohort. seal. external receipt fi independent reader,
8. FEHTTHR—2F 30 &, FIWT AT {5 Case HELRER TTHkES 4% versioned Requirement,

9 %31 2, M AU inventory 5 Project/Reactor completeness 5 capability, 575 H 7

. 224 [F— cohort

4 gapo
10. AL —3F 32 3, Rgs— M ARfbdh, 52hk comparison, WA evidence S FF 1 & A RE ST -

— /Ntha B HY 4N 4R
02 =B R
e VerificationStatus: ZR¥X Case & %E | {14 ——PASS. FAIL. INVALID iA/Z& INCOMPLETE?
e EvidenceTrust: J# 7 reader REAS U4, 4R E F 75 B 119 source f{1 run inputs?
e ClaimCapability: jXf evidence M 37 ¥ AUTHORING, A2t 57 4F TEAM_GATE. GOVERNED_GATE B\ RELEASE_
QUALIFIED?

ANEAE =R S SR OB

0.3 AT T NP
AT PSFERT . IR I B T

1. active Requirement version. partition. binding | approved Oracle closure.
2. 5¢#&, [5) cohort [ governed Project aggregate.
3. fRAEAE R AR artifact directory #M1 source-bound child receipts.

311 v0.9.9-RCl1



0.4 AP oot FARR — N BRI

N gnsi

4. — {5 A] 4 [KIAY DSL_GRAPH &Y BLOGE_TOOLCHAIN comparison.
5. AJ{F external attestation 4§5F exact governed receipt. comparison receipt. change axis fl Oracle closure.

6. WIRHAYIERIIL AR : XMy evidence {5/ REUE B PLEA 5558
BT —I00, AR B I capability, F15 H gapo AN EMET enum f6 5.

= -, N /s

04 FAPREL: s, FAERR
— > candidate build [1¥ £% 5 Cases 4 1d, Ff74 A R local seal; {H business Operator ] BLOGE runtime
[F B 254k o report directory HE[G] B U5 receipt, 7% governed Project aggregate, 7% G &A1 1157t NS B
attestation,
HIXE 2

e Verdict: 75 Hf Cases 1] LLJg: PASS,

 Trust: local seal °] DL F 5528, (H[E H 3% custody FIH 2 source/governance = 3L JC VA AT A AT

(ClaR:E
« Attribution: P ZAMEARE IR B — A
 Capability: AUTHORING, Jf:F#fj source. governance. comparison f{] attestation gap.

FEETFITWA 2240, 2L 5 source-bound evidence, /& governed Requirement, F4 receipts {37721 #h
e SEMGXYLSE . AREIG AAT f15T N\ assess JF45 5 exact payload.

0.5 PREF XK A
claim JE ELHF [E1 258 23 B2, 52N iafT starter G 4E 24 &, F53E counterexample B 7555 28 &, T2 trust
boundary i A4 29 B, FEE5 i Requirement contribution B & 45 30 F, 759 aggregation 5 capability limit

A4 31 5, % comparison #{] release decision [N A28 32 F. e 28 LI BRI BUH] W7 X4 [A) 2 A5 HR A
T3 BLOGE,
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33 E— TGN — B I

PN wiiNprii S e S a4 (B
EbR: RAEEL @S5 I BLOGE, AR REFRSE 4R -

A BOEARE, RHREEE N, FUE R IR BLOGE ; (Res Wiz /b =Fh A i%t% BLOGE”
FITE DL, SR B ki SRS — P 5B Y4 ADR.

331 > HiR

R A S RS ARG AETE S BRI A TR AR
FREAE ISR AR IO GBI, AR ST DIRE AN 70

XA DIREAAAE™ A REIZ B ™ TR 2 AR AT =Fh 52 A AR I Z5E o
NETERIEB AT AT 6 — 8, AU RS SRS,

Gl % ADR: e ARHE. SRS BRI RIR HARIE

32 HIEFNT

o 4520 B—Spring 54 PEER IS B
R o

« B DBE—RFAPT — IS HERARERIRE .

« H20 Bm—H VM BB SERE — 5 T0REME . LR R o

333 PR

A

R 2 bloge-spring [ LK B BLOGE Uik NizfT

BpmnToDs lExample. java V2l . 7% BPMN XML — .bloge DSL — 4515 — /T
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/bpmn/BpmnToDslExample.java

— L B S I

334 N2 XIREEE

bloge-bpmn-transformer/README.md
order—process.bloge
OrderProcessingDs1Example. java
order-saga.bloge
payment-wait.bloge
batch-order-processing.bloge
SpringTicketTriageService.java
ADR-001

ADR-002

ADR-004

FIEASTE ORUEL 2 W s B B IR
PRIETT EALTR graph ——FFATHIIL. 4332, #IME
DSL %ii¥ HEMERIELAMIM Java AT

Saga NS [#MaE: £ /LY compensate

IS REATHY await, 7 SFSCIHRAEA

foreach JFA7 ks th AL EREE &

1£ Spring IR 45 P11 N\ GraphEngine #1 List<Graph>
IO FAR LR

FEIUZEFE T CompletableFuture

Z HCL 2 %14 DSL f£ T YAML/JSON

34 AT AR EE

TREZAE T Ho8E 2 T A

%1l BLOGE I3?
AR NI TE LA -

1217 BLOGE TAEfit. BAE— P HXERY AR 1 X ABARITH

S TTIEHRN T AR B I BUA RS o

* {iJf] Spring Batch ZbFEAL IR [ HLAL IR AT 55

o FENTHLAL AL EE g 5 1) BPMN IR

o BCE IEAE TP, TR BT IR 5 AR B workflow-as-code -5 .

RELER— G TT I, K BLOGE SRR S- AR L2 AT 5 S br R St 70t e ——E TR m] LA
GRERH 2R, AR EHEL.

335 VAR

TC A HE T BARGON A AE Wl L

BPMN T&
AMACARE - XML EAT R

BLOGE
DAG #Z - ATHt A 5%

-

Workflow-as-code &
SDK + server - #& X {LEI B

FERKRDB
Java 3% - ToHER
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https://github.com/xbdotl/bloge/blob/master/bloge-bpmn-transformer/README.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-process.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/ecommerce/OrderProcessingDslExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/batch-order-processing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/integration/spring/SpringTicketTriageService.java
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-001-core-zero-dependencies.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-002-virtual-threads-over-completablefuture.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-004-hcl-inspired-dsl.md

33.6 SR, FLHLE — B I

PIH—— TAERIER AT W E2REB e (XML, DSL s af #AG D) ik TAEmRSE . T
AP N YN AN E LR

B ——E b MR EOMSI AR5 A SRt A MR N ZIUREUA B R

BLOGE fi T4 ERIR: — B DAG B, VNS TAEVRI) IVM AR, BRI AN ARt o
RXFFARE i e —— 2 — AR Y IR -

BLOGE [/ #%

K20V AN SR i bloge-core {{{{#fi java.base ADR-001

RENRAE AT BT RUIBATAE B O IR ADR-002

% HCL J5 %] DSL PR, XRRBA TR ADR-004

BT R A R AL 1HjT bloge-durable FIILJH s F7A# AT itk % 13 %. README
EN NGk GraphEngine j2 P ICIRZSHI R R B2l E

B &7l Retry — Timeout — Fallback 4%, %75 il ADR-007

A GRHEREHCRE - 5 AL R e 2 B 2o A

bloge-agent-ext LLM 3Kzl agent {fiER: agent DSL. T EHIFE. 17506 A7 =

bloge-session-durable DurableSessionManager——n] fi i & 1Y 2 4 session, 77 checkpoint £
Atk

bloge-state-durable DurableStateMachineManager B AR TR HPIRASHL, 77 checkpoint 5

A

336 SCAW, HILEK

TP B RISE O 55 IEF TR IE. 282 S1 2 R A 2 "BLOGE A2/ IhRE”, Tiije: EWTH AR RIZIH
. BLOGE REA A alia's . wlkik. Al Ay Ese?

‘ i Fﬁﬁ&-?ﬂiﬁi AR A ’ [ BRE—T - STOP ]
‘ Miwﬁl?.ﬁ%,g;g ELAIE ’ [ XEBIARA - PROBE }

‘ DSL % - m%ﬁﬁlﬁt - EAREE ’ [ BYRAZRBLR }

‘ AR + ;{;; iﬁ:ﬂﬁ)ﬁ ’ [ ADOPT BRB R ]

316 v0.9.9-RC1


https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-001-core-zero-dependencies.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-002-virtual-threads-over-completablefuture.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-004-hcl-inspired-dsl.md
https://github.com/xbdotl/bloge/blob/master/README.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-007-resilience-order.md

— B R 33.7  —RPHAHRAS B %S BLOGE [ I

SETRLIR, FERGR . BRA TR, (EMBIEERIAR, Bl FEMIER e
SR,

G- 6 H [ BLOGE 5%

BREHRTT RETS TGS, workflow EERF? 5% \ JVM; durable store A A8 1B BRI AT W] A

TR BT AL VT B A O R ? -bloge Z MM AU .2 DAG kg5 H¥sz BPMN IR E i

ER

PRI T S 722 checkpoint JA /255 BLOGE {17 checkpoint, ANE{LEM  dR{kHfi replay {5 1k
H? T SR ERCE 5

JEEiR e AR WY E Scenario. I RC1 24 Scenario/Policy/Fixture. RESCIFIIAL, (BABFRAALR
a5 IS Sy source-bound evidence 5 claims Owner

DS ERUHFEIBTZIES HET B T VM TP 2218 5 ORI 11
worker?

REERBYHR ?
KRPRRERM?

PROBE
PAfE - AT - effect BIfFLE

ADOPT

STOP
REFELEREERTF A HFRHRAERTES

Xk FATE 4 “BLOGE 15 82 43 Mk . & 774k =455 STOP. PROBE. ADOPT. PROBE 3¢/ JCit =i s/
KA, BTN BUSIE BARZR @ .

337 =RPIHA R BLOGE 15T

L AT iy AR O & 1 AAE BPMN S-S eI . AR f R ME AN TAT S5 WA AN RE A F A A 55
LG, IR AERL AR R RIEE.

2. RE A FEOR RN R E AR T EUR A AL TN S s B — 25, checkpoint RN GESE i
PRS2 replay 1 3o

3. Z1EF worker 22, GIIR[A—ZmHELAUR AW Go. Python 5 TypeScript worker, JVM A EY
AU RC AR 2 I BA o

WA NEANRAF I A=A B 250 MeriOE stz ia Rk, ik
B REENANZ RN BUMELATHOR BB A R

[ayay
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338 —PIE Y BT GES ADR

PEHCT- B 29 AR ANH L SRR TVM NS AT ™ B AT GRE HLHERY Scenario AL IEYE" S fi s
HIIZ1E S worker AN M FTER . K 4518 /2 PROBE BLOGE, [fii/N/2 Bi#e4x R .

PP JH} auto-approve EALEX {2l & AT HIUEH R ET

14 IVM ik 23 DAG. RC1 K:FY source-bound evidence 447 il £
Jratou s | N\ S B EkdE TVM worker, %% [A] server-based workflow *F- 5
HoTmL AR O XU AG A3 % operator;s SR effect B AL [H %12

1R H AR HE graph contract, 1.5 Scenario. PRIZIEIE KM, 4F 1LY

X ADR [ B AL BLOGE”, T2 N— 22 s i iE Oy 3L 56 . — RSk £f graph test AREEALIL 55
Scenario; —{& PASS i ANFEZEAL: source binding 1% A VAT

39— AlatrR
S5 WHOERS S SRS T 510 Java SRHET O BLOGE graph. %5 BT MUK VGRS o

9.1 JTREET: T5RUKAY

/7 SRR R HE, A — RS TR

public OrderResult processOrder(String userId, List<String> productIds) {
/7 1. WP HAT——HIX P 52 R B EAMK
User user = userService.fetchUser(userId);

List<Product> products = productService.fetchProducts(productIds);

/7 2. EERB DS AR L JEE—
BigDecimal total = null;
for (int attempt = 0; attempt < 3; attempt++) {
try {
total = pricingService.calculate(user, products);
break;
} catch (Exception e) {
if (attempt == 2) throw e;
Thread.sleep(100 x (attempt + 1));

/1 3. DB if HRE
CreditResult credit = creditService.check(user.id(), total);

if (credit.approved()) {
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return orderService.create(user, total);
} else {

return orderService.reject(user.id(), credit.reason());

b
I -
© BRI NIPER 2 EAVMKHL, HIBIFF AT o
« HIPHEETEN, BN EE.
© BEARER B TAERAYIEIR, BRARE TR

1392 1T#J5: BLOGE graph

[FIFERY TAFE . F5ik4 order-process.bloge:

X 46 17 graph R 5E8, FOMEBX TR E AT EHIEEIC, FIERIF T fan-in, PIEFIPSG 93
E*ﬂf\‘o

graph orderProcess {

node fetchUser : FetchUserOperator {
input { userld = ctx.userld }
timeout = 3s

retry = { attempts: 2, backoff: 200ms, strategy: exponential }

node fetchProducts : FetchProductsOperator {
input { productIds = ctx.productIds }

timeout = 5s

node calcPrice : CalcPriceOperator {
depends_on = [fetchUser, fetchProducts]
input {
user = fetchUser.output

products = fetchProducts.output

node checkCredit : CreditCheckOperator {
depends_on = [fetchUser, calcPricel
input {
userId = fetchUser.output.id
amount = calcPrice.output.total
}
retry = { attempts: 3, backoff: 100ms, strategy: jitter }

fallback = { approved: false, reason: "credit service unavailable" }
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-process.bloge

33.10 JrPskA — G B S E I H

branch on checkCredit.output.approved {
true -> createOrder

false —> rejectOrder

node createOrder : CreateOrderOperator {
depends_on = [calcPricel]

input { user = fetchUser.output, price = calcPrice.output }

node rejectOrder : RejectOrderOperator {
depends_on = [checkCredit]

input { userld = fetchUser.output.id, reason = checkCredit.output.reason }

AL

« fetchUser il fetchProducts JFfTiafT——5| % H 2| EA T2 RIBA K -
o FEAABBI AR ML, AR S EIERE,

© BB E R, TASERREI ifo

o TAERMIARTTIL. WIS, A THAL.

4 DSL fRAFAE A EERY . [AFERY registry / engine $2 1] LLE X -
var registry = new DefaultOperatorRegistry();
registry.register("FetchUserOperator", fetchUserOp);
registry.register("FetchProductsOperator", fetchProductsOp);
/7 - TEMEA operator -

Graph graph = new GraphLoader(registry). load(
Path.of("bloge-examples/src/main/resources/bloge/order-process.bloge"));
GraphEngine engine = GraphEngine.builder().registry(registry).build();
GraphResult result = engine.execute(graph, new GraphContext(Map.of(
"userId", "user-42",

"productIds", List.of("prod-1", "prod-2", "prod-3")

a0 PFHRA

33.10.0  BLOGE vs 5 % HE
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T 5 Bk AA BLOGE graph
HE PRE S LR ZfEit. Future S A4 DAG JARTE B2 g ZkFE  (ADR-002)
ol THEEIRAGIN. try/catch [F2] ¥ s retry. timeout. fallback (ADR-007)
A AR A E TR RS .bloge S ARG HE SCkY; Studio AT LARTHRALIE G4
R irid LA I mock ARSI S5 bloge-test #2{it MockOperator. GraphTestRunner.
DslTestHelper
Fe At H E ARG A S/ A L 1B bloge-durable P AL/ (58 13 &)

FERBESENS: R I/ERAESMFEA ., EER. eSS WATEFREAMN, IBL—1
T VAT . MIRHEN IR B E 4, TEIF A W] T, BLOGE A BEARILH B o
33.102 BLOGE vs A58 5[] F L AL FELAE 22

AR FAHALALFIRESE (U0 Spring Batch) 4 TAFEBONLNER P ERETE, RMRFRABER. LGN
B

g SSH N RS BLOGE graph
AT Step 1 — Step 2 — Step 3, ZiMEihAT DAG: M il BB TIsfT
%A B 5 [m] 1) reader/processor/writer foreach, FHFIf1TEC 7%=, (batch-order-
processing.bloge)
ik BRI BRI EE SR T f 241 retry — timeout — fallback 4
K R S Y S S await, A E{CHETENT (payment-wait.bloge)
R R EAE S TRY bloge-core FAMiR{KHfi (ADR-001)

B SEHACFEEE S5 WK TR k24l ETL——slth. i, 5 A—A . B9
Yo MATFEERINBEM, AL IAEZLE A X 5 B e HI . SO EEE R T B T . &
SNEBE S, B AR AL TR A b U . BLOGE A REARBLHI M E -

33.103 BLOGE vs BPMN S T H

BPMN 5[ ) T B A 3T XML (AT ARIC I B TAER 85— s BT IR 552 S

BPMN F[A] [ T EL BLOGE graph
TAERARIC BPMN 2.0 XML (JU4&. HiHALE) .bloge DSL (L FpFik=. Ji{E{1kE; ADR-004)
EFS 31 fork/join [5G TTER I\ DAG FLARBECHERT : ANTEER 2E 7 1
HBE ST S | BE AR 55 2% i N3 FE-——=GraphEngine JETTE/RAY TVM H

TR — bloge-bpmn-transformer 4 BPMN XML Fii% 0 .
bloge DSL (README)

bloge-bpmn—transformer MR FE{L [ — 2 BARAYIT L B2, B3I BPMN 2.0 XML, i Hr Rl 5 A TR 2
Fetfe, SX)AHaHY .bloge DSL SUAEHPASTHY Graph X5,
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https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-002-virtual-threads-over-completablefuture.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-007-resilience-order.md
https://github.com/xbdotl/bloge/blob/master/bloge-test
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/batch-order-processing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch10/batch-order-processing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-001-core-zero-dependencies.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-004-hcl-inspired-dsl.md
https://github.com/xbdotl/bloge/blob/master/bloge-bpmn-transformer/README.md

33.10 JrPskA — G B S E I H

SCHFH) BPMN JUR B - THUR/SE R IS5 IAA I FAR S5 HEBRIOG . FRATRISCRIBL A RIS AE R4 AH
BEMEGHE WAL . AT RS RS WEE, TARBECR I1E L.
BPMN {25/ ¢ 57 FF.  BPMN BiliFay LR AW E (FlliF4 branch mode=inclusive). F L5 TdEfR
P (assignee. candidateGroups. formKey). ¥ JBICZE AT (<inputOutput> Z¥UF] <properties>), AN L
HE1 UEL %) BLOGE 150813 (toString(). isEmpty () 25204 5 AT fili % COMPLEX_EXPRESSION i2H7).
FH%E 495 ] BpmnToDs1Example.java:
BpmnTranslator translator = new BpmnTranslator(OperatorMappingConfig.EMPTY);
try (InputStream bpmn = getClass().getResourceAsStream("/bpmn/order-process.bpmn™)) {

TranslationResult<String> dsl = translator.translateToDs1(bpmn);

if (dsl.hasErrors()) {

throw new IllegalStateException(dsl.diagnostics().toString());

¥

// dsl.result() E&57EHY .bloge DSL AR

Graph graph = new GraphLoader(registry).load(dsl.result());

}

A

UNSUPPORTED_ELEMENT Bl AN SRR BPMN Aa)id

UNMAPPED_OPERATOR WA operator WU UCHE %4155

COMPLEX_EXPRESSION UEL FKiAAToiE—X—Hi%

POTENTIAL_DATA_LOSS BT 4T, (AL BPMN & & T RETCTE 5 (8
AMBIGUOUS_TIMER FEM AR AE U T IR B B 21 BLOGE wait 1575

BPMN T E G55 WRARHTAEL1N0 dr 554057 WA BPMN 40 536G MR, LTI 55 28
CAMERIEYSE, T54iEH 5 BLOGE AR AMARIT. MR HBE T B SR A
U R B TIES . BLOGE A AEHR B M

33104 BLOGE vs workflow-as-code “J- &

Workflow-as-code V- & f ik fili i 4218 = (Go. Java. TypeScript) 4% TAERL. FrAMLH— ML
55 i SR A BB eR A g S SR AL B

Workflow-as-code -5

& T IR S5 EE AT AR TEH NI #

Fe A P SR ETHC Bk sl EdEY R loop / foreach BT i
RS WA S RHKA session HIE (45 14 F,
JRZEHLH WA 13 &)

TAERIEAR B FEACRD A F2 iR £ .bloge SCHHF Studio HTA] ILAY .2 DAG £

i B it SDK + [l 55 Bl 15 it bloge-core {{{fi java.base (ADR-001)

HE JIK 45 25 78 worker 1£454 % o[ EEAE AR H L ZEFE (ADR-002)
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/bpmn/BpmnToDslExample.java
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-001-core-zero-dependencies.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-002-virtual-threads-over-completablefuture.md

— I B 5 Ee 5 3311 F ULBE B

Workflow-as-code -5

P HEZEA% Y saga FX 7 U7 12 compensate (order-saga.bloge)

Workflow-as-code - & B & 175w WIERVRTRZLES Goy TypeScript A1 Python [N 215 5 S HF, BUER
BB YEE RS AR DT R EHOE L, 2% RIS RGN BB SESLAEEN . HRA il s
e BERE. HBUZ IVM AR 508 X DAG BRURTAT R N\ 51 88 L P51 7 SDK 7 F5 i EH %Y, BLOGE
A REARILHANE

3.1 i W FAE T

ssat [X] D RETH HRT R A& RO L

—ME R A R B R AW R AR E N TA.
AT THESFF MR SRR AL, JUE BN 22 R T AR

© SIEAEMEISAT? (AP vs. ST HERE)

- TARRIBARINTRIL? (RABI vs. fa S 7EfCRH)

* PO T AR (Rt vs. FH)

* {CHTRT IDK SLREAT 42 (FAHil%0 vs. SDK + 55 75%)

URRAE SRR AR TH_EXS L, ARSI REST e (H AR E A e 2 Al 5 VR ALY T A

a2 51X EE

szt NFEHHSIER 2 BLOGE [P0 2558
ERARMEEER M 1% U PR

LER1 U7 o
PricBE— A I . £ LT 5RHI4, fetchUser 1 fetchProducts /2l .
S 4R 2 ——2H operator.

TS i—) Operator<I, 0> SCFN, 4112 DefaultOperatorRegistry:
registry.register("FetchUserOperator", (input, ctx) —> {
String userId = ((Map<String, Object>) input).get("userId").toString();

return Map.of("id", userId, "name", userService.fetchUser(userId).name());

)
PR 3 —— 5B graph,

YW'5 .bloge I ff. i depends_on SLEL R AL G o fifH branch on SEELEARIG o AR FHAMERIR 55 19715 R
¥ retry. timeout f] fallback.

LR 4 —IUEA TN
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge

33.13 ke — G B S E I H

fii /1l bloge-test Hff] GraphTestRunner W7 T AT ARASHHE 1 -
var runner = new GraphTestRunner(
registry,
Map.of(
"FetchUserOperator", fetchUserOp,
"FetchProductsOperator", fetchProductsOp
// B A operator -

);

var result = runner.execute(graph, new GraphContext(Map.of("userId", "ul")));
runner.assertNodeExecuted("fetchUser");
runner.assertNodeExecuted (" fetchProducts");

runner.assertNodeSkipped("rejectOrder");  // FA{Eilain)

13.122 )\ BPMN iT#4%| BLOGE

IR 1 —F%. {fiFH BpmnTranslator.translateToDs1() Jf{& A\ operator BTl & .

B2 — R WiE . {44 T UNMAPPED_OPERATOR & COMPLEX_EXPRESSION 2 ¥i. 7E OperatorMapping
Config Hf BPMN fIf 55-1F-45 ID Wit %] BLOGE [ operator 245 .

SR 3 — A A H DSL. f#liEge<4 )k // Source: bpmn:serviceTask id="xxx" JERLIMEEN (555
JH generateSourceComments) .

U8 4 GiEIIET .

Graph graph = new GraphLoader(registry).load(dsl.result());

GraphEngine engine = GraphEngine.builder().registry(registry).build();

engine.execute(graph, context);

CEREIN WA

LAY R P A2 A 22 BLOGE iz FHBEL? (CTARRIZAR T WA vs. #8F 404k BLOGE (i T4
G AL + AR )

2. ¥ith BLOGE ) =/f£ ADR AU RS R I, FHRaE N ErEmiGE . (R0 — —LE6ER 1)
RET EACE R G AR BT L. MEAUERTE — SRR JDK. 2 HCL J5 &R W) DSL — 5454 AT i
AFeZ W YAML/JSON T.H..)

3. QB HRE BPMN SCH-RICE] COMPLEX_EXPRESSION 21, W iZ/E 4> (F3% UEL #3545 ) BLOGE
BIRERIAS, BRI operator )

4. At 2% R 2% workflow-as-code “F- & 1T A~ f& BLOGE?  CHARTEELEE Go/TypeScript/Python 1] 415 5
SDK i Hf, SEVR CAIBYEE NS5 S SR L E 805 o)
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— B T 33.14  SLES

3314 SLEG

G e A9 E ADR
MR T R Geeie— s B TS RAGIRE . A(RiL— 5T ADR:

5 W = AR AR S5 AT B 20 AR AR S 5 M L BT A
/D18 7% BLOGE Fl—> server-based %

B — N1k BLOGE WY S F L5584, AR E WF I E
W A AT R TR e, BREE EE IR ELSE effect J1 5.
%5 1| STOP / PROBE / ADOPT £5if, LAMAHZEIS IR Frib e o

EbRE: B A ADR, SUREE RS IEHE. ARFITL B HUFILEAT AREAGER—K IR
Likige . A ST LA Ar solutions/ch33/adr-review—guide.md, ¢l HT AT I

33040 SLEG

wok »wh =

3as Mg MARACIHIA 2 S0 1%

AREH R T FR 25 R AR, ARSI A M o s R R L8 A Y PR AT 2L =
Scenario. Policy. Fixture. business runtime f{] source cohort, JfH H%%% DSL_GRAPH &} BLOGE_TOOLCHAIN —/}>
HliH}, comparison receipt 4 AEEIA 45 AR b 3K B WEE . ADR BN LRLA R 1878 ATHE & X
HEASH] compareEvidence(...) H3HE.

3306 SLIGIGINR

o TS ML 298w =}15%] STOP. PROBE & ADOPT, A% BLOGE .

o RMEWE : IMABELY RS TT 2280 KR s 1R B AT R R &

o UEBIIBAL: UEBIEREEATUESY . ANIER] BLOGE & & fir A4 4.

o G HE: ARG R Hll— M 305 ADR; R3S RERAS geE HAB H S5 B A BIASE 1k

33.17  |A] i

« BLOGE [5#E— M B E : I DAG BB + i\ ES |5, BB IMEMK .

o EAERNIERD CERBARL. FFAMIB X TARRA WA B2 ) ZEHXETH, WA EWEEE#.

« FERMIEGRIRITRA; YAWHIARTEZIT L . PES] WAERS, BLOGE A REMAILHANMH

o LRIAAALL IR ETL 5 el YAt RTE R 7 e S F MR Fif, BLOGE 7
REMRILHNME

« BPMN T HAEM 55 AT I A BB R B 6 S9F R & A TAER I 75 A A 0P 90 5 AR B 1
BLOGE 7 AL i bloge-bpmn-transformer 2t | — & HARAITERE B 12

* Workflow-as-code ‘" S /£ 15 S« MAFaHTEINFF AL THEAMRHE HIRFEAT AR JVM JFAER
5 8 HANTRE S ST, BLOGE A RERELHAN B

* NFERAGITREENEIY R SRS A 21 operator. 75 B graph. SGHIE{ T2

* Pedk K STOP / PROBE / ADOPT: i S B2 SR {52 1k, A1 D% 4 g S e mT R et o
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https://github.com/leanowtech/head-first-bloge/blob/master/solutions/ch33/adr-review-guide.md

33.18 F—# — B S ERL

* J& ADR WIREL &I RPE. FEL BT P RER R

3318 N —H

FE56 34 E—SXIp . IRB S m BRI 250 . RS RS BT A
DR, AR TR I ——H A e A s TRy H .

graph. FIPE. T8 FALk.

3319 DR

* 1 README — Bt Vet st T i

« ADR-001 — 202224k

o ADR-002 — I AL T CompletableFuture

« ADR-004 — % HCL %] DSL

- ADR-007 —— ML il

« DSL #13 — 5288 H 5 1A S dmitiE L

* Operator TV operator jJ1 55 EE LI

* bloge-bpmn-transformer README ——BPMN #1565 8 52

* order—-process.bloge PRIETT AL R A

> order-saga.bloge saga FMEIN

» payment-wait.bloge BT AT await 754

» BpmnToDs1Example.java BPMN — DSL — $f T/~

DSL Ziik 54T

* OrderProcessingDs1Example. java
AR —Se e 2em
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https://github.com/xbdotl/bloge/blob/master/README.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-001-core-zero-dependencies.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-002-virtual-threads-over-completablefuture.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-004-hcl-inspired-dsl.md
https://github.com/xbdotl/bloge/blob/master/docs/adr/ADR-007-resilience-order.md
https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/operator-design-specification.md
https://github.com/xbdotl/bloge/blob/master/bloge-bpmn-transformer/README.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-process.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/bpmn/BpmnToDslExample.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/33-migration-and-comparison/assets/bloge-examples/mono-examples/src/main/java/com/leanowtech/bloge/examples/ecommerce/OrderProcessingDslExample.java
https://github.com/xbdotl/bloge/blob/master/docs/getting-started.md
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. TERRETEE P M starter Ji5FF graph, TASE S SR 1
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2

3. %t effect. 24, PRE R fallback fiEf Kl 224 N 525
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5
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2 HIESAF

BiA2R =t =%, XELEEIRCEAGER:
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o SCHIEIE (55 5 -5 6 B
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o THEN RS FRRFEAL (5 10 E-5 13 5)
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343 PR — I B He T

343 IR

order—process.bloge £l capstone L pi——RiH . L& 3. Wk
ticket-routing.bloge B capstone e i ——1 BT 5 2 g S
loan-approval.bloge AV capstone i fH—— ROV S 556 IER
batch-order—parallel.bloge ] foreach J4T4bHEEF—Tiil
status-polling.bloge EIpvl loop ffl until f{] loopIteration
payment-wait.bloge kS await ZEfFOCHE. A3
order-saga.bloge e\ Rz saga fPMEREE

GraphTestRunner. java T S g UE AR BRI A I TR
MockOperator.java 322 B returning. throwing. delaying. recording
DslTestHelper.java DSL %1% + expectParseError / expectCompileError
missing-timeout.bloge SIS — 1 A I T
over-broad-fallback.bloge SRS — RO %, W5 T FUR AR

34 AT AR EE

4352 graph (Y AIRATETF%1T graph 2 IR . B A —FH G N—E S ESLH TIERESFNAE
FIrERE&

o —/MTHETETE R I 9.

o —/N TR AR TR A RO 0 =B S 0 AR E ML IR 55 O R%

o — M HLALFEERFREL foreach I FUERA N X J\?%EI’{J‘{LJEE%EE o

“@i%m?hhm AHESREA LI P LG . BTN CET EA R — 2N fixture JH45, Al
i SRR TR RESEMAYSIVER R I R AL,

345 DAY
8 =2 capstone A5 il —BLAJZY K TRAT::
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/order-process.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-starter-loan-approval/src/main/resources/bloge/loan-approval.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/batch-order-parallel.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/status-polling.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/GraphTestRunner.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/MockOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/DslTestHelper.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/missing-timeout.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch22/over-broad-fallback.bloge
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3. WiE

R RN R, A Runner

BE|e——F T fixtureo JBEREF— KM IRBIIRLETT (O TIFT WRLETT RR 256 A
WINSEIT SR IIRE . K EIE RN RN o A RO H e )1 SR
¥5IF——($i [ GraphTestRunner f{] MockOperator $}/T graph, ;5 NodeStatus {f, AT o

R - 60-90 44 B - 2-3 B 12 R
iT# graph + graph tests T# fallback + i 3 contract + evidence + diagrams
i %~ DAG #FE[E — execution wt?& BER, LE5RBLRSF

BERIE  BIEAT - BEMRR - BEEIBIA R

TR IR LIEGTH 5E IR
il 60—90 4341 order-process.bloge —1/> DSL BAX + —4 graph tests; 25  RINAEL B ERSH H T &
H A R #%
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34.6 Szt — B I

TN IR

=4 1—2 K loan starter + 5 {F %57~ graph. tests. Scenario/Policy/Fixture.  H[izf7. A[fi#Rs. nlE#%, F+
ES5HE: RARIEHE B B AAIE I 25 T

B2 B & I H 3 starter ) B O TAFEH 3% AZAEEL submodule/examples Bf submodule/bloge; 153
ARz R F 32 A RC1 =S85

346 B PRI H
IR LS Z 1, PR IR REIST TR AT LA UK N graph FAER. X2 IR
// 1. % DSL
var helper = new DslTestHelper(registry);
Graph graph = helper.compile("""
graph warmup {
node greet : GreetOperator {

input { name = ctx.name }

b

) ;

// 2. BN mock operator
var runner = new GraphTestRunner(Map.of(

"GreetOperator", MockOperator.returning(Map.of("message", "Hello"))
));

// 3. AT
var ctx = new GraphContext(Map.of("name", "Lab Runner"));

GraphResult result = runner.execute(graph, ctx);

/] 4. WS
assert result.isSuccess();

runner.assertNodeExecuted("greet");

Un R G R I ELT S B, AR T

47 PFHRE

TSR 250 LUT 28 B Be R ST I RE -
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i ELRE

[5]352 fixture B RS FFTIRA HIE

i S Operator 487E i N#e4k. depends_on H2EE. P4
wRhnd: retry. timeout. fallback. compensate 6=
W=z branch on. otherwise. Bkid =7 i o5
WA foreach. loop. carry. until #0115
VIIEER await. F45CHE. on_timeout 12 5=

Y 55 I3t GraphTestRunner. MockOperator. DslTestHelper 45 18 &

348 HLRARH
3as [X] BT RUERES INFIE: SR

— AN DU P E R AE graph HRIR AR T AL E#FRILE retry + timeout + fallback. HITXFEAH.

i 47 over-broad-fallback.bloge H1[ sz 5t : 1 authorizePayment [{ii fH 47l 551 fallback, ARG 4 15
AR ST s S A R — 1 N DA AR 25551 Tl UGS X 90 B BRI FE A 7K A bug.
TH A missing-timeout.bloge: — /i ZMIBIIR 55 21V A (1] timeout [175 £, AT RELEEE S graph JC IR {5
o

SR N EZY s I

« AMERIEH — w4200 timeout.

o BEAEERT ] — fin retry JF HAR 220 timeout,

o FURAE PR ME A HREFL RS2 J0 - B . AN fallback.

o ARHITHE (B, BE) — AT RIS

9 5| FEE
TEFENIEA LR 2/, el — /NS48 -1 i IR 30
FIJT order-process.bloge. 47 createOrder {{{ffi calcPrice:

node createOrder : CreateOrderOperator {

depends_on = [calcPricel
input {
user = fetchUser.output

price = calcPrice.output

b

W LS g BAEER createOrder it A (HHIPEIIAE L MR I —— LR AEI T HUBEAEERS o o
HHSALLE
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch22/over-broad-fallback.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch18/missing-timeout.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/order-process.bloge

34.10 X ike — G B S E I H

node createOrder : CreateOrderOperator {

depends_on = [calcPrice, checkCredit]
input {
user = fetchUser.output

price = calcPrice.output

creditCheck = checkCredit.output

BAERHIEIX ME SR 2421 -

var runner = new GraphTestRunner(Map.of(
"FetchUserOperator", MockOperator.returning(Map.of("id", "ul")),
"FetchProductsOperator", MockOperator.returning(Map.of("items", List.of())),
"CalcPriceOperator", MockOperator.returning(Map.of("total", 99.0)),
"CreditCheckOperator", MockOperator.returning(Map.of("approved", true)),

"CreateOrderOperator", MockOperator.recording(),

"RejectOrderOperator", MockOperator.recording()

var ctx = new GraphContext(Map.of(
"userId", "ul",
"productIds", List.of("p1")
));

GraphResult result = runner.execute(graph, ctx);
assert result.isSuccess();
runner.assertNodeExecuted("createOrder");

runner.assertNodeSkipped("rejectOrder");

XA Ji graph, 285 %45 WIIE WD 2 IR #f—— a2 IX L8 SE I BRI D RE T o

00 Xk A
TETFR SR 2 7T, R B I LR

1. 1 ticket-routing.bloge H1, WPy it/ Tinfr? (&% fetchCustomer || fetchTicketHistory
Wi Z RIS R )

2. {f loan-approval.bloge H1, fetchApplication 5¢ )51 KIFFTE R /b? (5422 JU——checkCredit.
detectFraud. verifyIncome §] checkBlacklist ¥\ fifi fetchApplication,)

3. 1F batch-order-parallel.bloge 1, summarize RE/F7E A foreach L 52 2 FijEoh? (5% : AfE——
summarize {X#fi processOrders, [iij processOrders W ALETGIEACTE MG A E5ER)

4. RZ={HEH B MockOperator L) J i RARL— M FERT 500 R0 IR 5 i 15 2 (%528 MockOperator.
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/loan-approval.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/batch-order-parallel.bloge

— B T 34.11 S8

delaying(Duration.ofMillis(500), output).)
5. WE4~ GraphTestRunner J7 3R] LAEIH—~0r S HARIEA WL ? (452%: assertNodeSkipped("nodeId").)

3411 SLIG

saat1 LAl capstone — i # T4 i 1T B graph
TN 60—90 73 4GS order—process.bloge, & iilJ5 2ok RVFTEHE: —{3 DSL glA. —4]
GraphTestRunner M3 ; RNS&EL operator SEH] HEoREL: BAHAAE TR
1. #h—1 fetchInventory 95 /&, {HiH L5 fetchUser f{] fetchProducts J147i51T. MiA: ctx.productIds,
HRT: 2s,

2. ¥ fetchInventory.output {E N inventory i A#4 A\ calcPrice, FHW 5 depends_on,
3. %5 createOrder ¥shl—1 compensate £k, i | ReleaseInventoryOperator 15 2 % order-saga.

bloge.
4. B5E: 85—k, W= fetchInventory. fetchUser £l fetchProducts @ HR5E ;Y47 58 1 i)
createOrder $f7; rejectOrder #¥ kit

SEMbRIE: DSL ELSEHmi%E; HEHE 4R 48 B EK 5 BT = EXECUTED/SKIPPED; FREAF @M H SR A1 Al 5 i
A ARG UE Y S5 R IE

sanz GEFY capstone ——1F T RS Al W4

PN 2—3 /NI 050 ticket-routing.bloge, & filJ5 (&M foiFyil#l: DSL. mock operator. —

A~ listener i AMHHEELTHRRAS #ORZE0: HGHA, Ah5e% DSL

1. analyzeSentiment B4 | fallback., %5 fetchTicketHistory s/l retry = { attempts: 2, backoff:
300ms, strategy: jitter }, {HIHEBAZIRSZ I SR 55 HA RNt o

2. Ushn— escalateToManager {7 i, /EA classifyPriority.output.priority == "critical™ HfJ%5 P4
AN Hbr. i K H fetchCustomer.output.id Y customerId FIK [ analyzeSentiment.output Ff
sentiment,

3. BE: ga’E — s, AR classifyPriority i[5 { priority: "critical™ }, Wi = escalateToManager
AT, T assignVipAgent. assignNormalAgent F] autoResolve ki o

SERERIE: critical. normal. fallback — 4% 1ETH] E 4% [6]— executionId [RE[X 4 metric. log 55 node status;

ANREM fallback jf Dt Ml 55 ik 2 o

A AT AL B A B
PN 1—2 K L5 loan-approval.bloge 5[af5ikk src/test H1[Y Scenario/Policy/Fixture i ¢
77, EHEEM TRl . graph. 5242 operator test doubles. Scenario. Policy. Fixture. iFfEfi#i5E; A~

a3 EE capstone
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/order-process.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-starter-loan-approval/src/main/resources/bloge/loan-approval.bloge

34.11 5286 — G B S E I H

58I %5 Owner #it#f: GOLDEN, N5 F ELSZAGK effect #2828 NI AR
R

a

1. 1¥ aggregateRisk f{]I makeDecision X [A]%sII—1" reserveFunds {7 i, reserveFunds {ffi aggregateRisk,
&y NN application = fetchApplication.output f{] risk = aggregateRisk.output,

2. %5 reserveFunds B B output { reservationId: String } JF¥sfHi—-~% ] ReleaseFundsOperator
compensate Ht——" order-saga.bloge [y saga FiFH[A]

3. B3 makeDecision, {fiH.t1 depends_on reserveFunds,

4. %4 reserveFunds s/l timeout = 3s f{] fallback = { reservationId: "NONE", status: "degraded" },
iR IR IR A S FHIEE IE

5. FEARIGUE: 9’5 — PR, ik ReserveFundsOperator {ii ff] MockOperator.throwing(...), ERH fallback
Wil % H. graph /55841 7X makeDecision,

6. M5 IGHE: £ /D4 5E auto—approve. manual-review. reject =/ Case; Policy H12% |- 5L effect, Fixture
FERAE S BORTERION R 5L

7. TEMEf#ISE: R 455 Y verdict. evidence trust/source binding. Requirement contribution f/] release claim Y
REe, AMIEHER.

8. pIFIS: HEAC 9K eraph/runtime/efect J1 A ATk HEE) claim (1) ARREE. bRH L% Owner 15 %A
55 No

9. AGEHIEETN: /DG A A BRI . GOLDEN HUMERI A AT 4524 o

2-TESTS
R+ BRFEEM

Scenario - Policy - Fixture

1 GRAPH 3 - BUSINESS CONTRACT
DSL + operator 34§

Lt

loan candidate

verdict - trust - contribution

4 - EVIDENCE READING
BR T KA

‘ 6 - UNPROVEN }

runtime/effect + evidencelclaim

5 - DIAGRAMS ’

SERARE: NSRS IR R LAE I R A 1EARRESS ) Scenario.  JRAGIM A THATE
Z—; ATfA] PASS ERIEAT G Rl & AT

34114 AR B E
PAF =N TE N =2 capstone 58 flbnifie AR T TAES gk, SRR U E B EIZUNE, Hhah
FAF 55 FFH AU TE 7S A Fll iR 52

34.11.4.0  HLLETEY USHIZUIEA S0 Fixture: batch-order-parallel.bloge
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/batch-order-parallel.bloge

— B T 34.11 S8

1. %5 foreach =& N HY deductStock 5 ¥l retry = { attempts: 1, backoff: 100ms, strategy:
exponential } f{] timeout = 3s,

2. %4 deductStock 7§/ fallback = { deducted: false, reason: "stock service unavailable" }, f#iff
R MO = IR LR

3. {F summarize Z )5, ¥sHI—1 branch on summarize.output.allSucceeded:

e true — notifySuccess (—{~#HY NotifySuccessOperator 7 /5)
* false — notifyPartialFailure (—/>#[ NotifyPartialFailureOperator 5 %)
4. B9F: 1k— item {9 deductStock {§i ] MockOperator.throwing(...), #fgiA fallback gifii%k . SKIGHI=

notifyPartialFailure 3 47| notifySuccess #¥Hkidt .

WMk foreach. BITHIME. IEACANY fallback. FETREHH N T2 (55, 6. 10 %),
PSS ——2RIR S B IR . 75 IR ZKEI’JﬁEtHL fl! foreach [{] batch_size = 10, XF{[F M A%
%2 10 /)~ item 7L {H); T34 on_item_failure = continue, ;XFEHIR item A28 1. FH MockOperator.
throwing(...) il 20 4> item A 3 MR, KRG =

deductStock #{A M T ELF 20 ¥k (FF1 item #B22i1D).

summarize.output.failedCount == 3, I allSucceeded == false,

notifyPartialFailure jfi—{X;notifySuccess #¥ skip.

1 batch_size = 10 [, WML IF &I E AL 10 (FF MockOperator.of(...) 42 Atomic
Integer active iCsHATIfA . T 1 peak THETAERRRIE NI BRI -

XEHA batch_size + on_item_failure = continue + 3T RAM T I 43—t B4 = TR Mo
HEALER BRI .

o=

34.11.4.2  COSES R FAFK S ] Await 20 Loop  Fixture: status-polling.bloge (i) f/1 payment—
wait.bloge (£:%)

ARSI S H PR o
Part A — 4 JRECIAE IR

1. 1f fetchResult Z J5UnIII—1 notifyReady 7 i{, YR m] B & 151, %\ result = fetchResult.
output,

2. EPRERTARINAY checkStatus ¥¥f timeout = 5s,
3. BGHF: WiE notifyReady fF fetchResult 22 J5 T

Part B——ff] await ZC1FHER:
1. 25 graph, {fif await fCE4CIATEFR. 7E submitdob 2 5, FHA:

await awaitJobReady {
event "job.ready" where jobId = submitJob.output.jobId

timeout = 60s

335 v0.9.9-RC1


https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/status-polling.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge

3411 seky

— G B S E I H

on_timeout {

status = "timeout"

reason = "Job did not become ready within 60 seconds"

2. ¥5— branch on awaitJobReady.output.status:

* "ready" — fetchResult
e otherwise — handleTimeout (— N7, R ER)

3. Bk S P

HIABI (K73 handleTimeout $fT. fetchResult #HkIT) -

S5 > M

12 5),

34.11.4.3 [5EYH L decision_table

NG IR E 2 R R R B T 5 R B 12
B O HER. FTTT (EkfE:) ch22/credit-approval-baseline.bloge. i%[%/{#iff] branch on
applicant.output.score, =12 case fll—"> otherwise., FAIEiET A A M,

5 2 ——HHIY hit=unique + @y &2 P B . LA M AR B9 52

decision_table credit_tier(

score =

applicant.output.score

) hit=unique -> { tier: String, rate: Decimal } {

rule (score: score >= 750) —> { tier: "platinum", rate: 3.25 }

rule (score: 680 <= score < 750) —> { tier: "gold", rate: 4.50 }

otherwise —> { tier: "rejected", rate: 0.0 }

— AR LR L (WS fetchResult $fT+ handleTimeout #¥Hkid), — 4

loop. await. ZEAFCHE. on_timeout. FEHL/)SZ. FE1A) vs FAFIREATHRIASEE (55 10, 114

FU: T S P 2 3 FH O decision_table i,

N4, {HHH credit_tier.output.tier f{] credit_tier.output.rate, i={7illizt FIr A 3t 24 )

=

GO

3P

decision_table applicable_discounts(

score =

amount =

applicant.output.score,

loan.output.amount

) hit=collect —> String {

rule (score:
rule (score:

rule (amount:

score >= 700) —> "loyalty"
score >= 760) —> "premium"

amount <= 100000) —> "small-loan"
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch22/credit-approval-baseline.bloge

— RN B S T H 34.12 Bt S5ikEie

4 applicable_discounts.output.items £EZ8EN AT Ao 485 — 1M, W= score=780, amount=80000

IR B =AM HIARAE

54 LR R RS PR SUE I 48

1. M\ hit=unique 3 T #f] [ otherwise, #X )5 & A\ score=500, W = %/ il 1} DecisionTableViolation
Exception, code >4 RUNTIME_DECISION_TABLE_NO_MATCH.

2. {F score >= 750 LI AR IS¢ ESHL score >= 700 (W {E score=800 [N #i<xmih) o Wi
hit=unique 5|4} RUNTIME_DECISION_TABLE_AMBIGUOUS_MATCH. I&iiFJ5IKE F2 A .

5 5 2——bloge lint {FH/~o M hit=unique FEPH[E otherwise f-f], 3517 bloge-lint (B ELAEaS4E45)
ffii\ decision-table/missing-otherwise WARNING H ¥, FEH 0 otherwise {i lint i@,
TR AR :
* hit=unique + iy &HH : IS RN .
* hit=collect: FrFIRFAMIAE L (score=780, amount=80000 jX || 3 MHR%) o
P IR B AR AW 5 T IE#AFY code AT Hio
e JK& otherwise J5, bloge-lint 7452 WARNING.

B JHIME S . decision_table. Ar5EM% (uniques collect). #4457 Hi« RUNTIME_DECISION_TABLE_NO_
MATCH. RUNTIME_DECISION_TABLE_AMBIGUOUS_MATCH. decision-table/missing-otherwise lint #{/l]. Decision
TableViolationException W= (25 5%, [ F),

NS N /_\

sz Bl T SiEEie A

Ee . capstone fi Ji LRI 2>tk 55 1158 N E L. 72 [ EHY BLOGE 0.9.8-RC1 YRR iz 4T 32

it

mvn -pl bloge-starter-loan—-approval —-am \
-Dtest="LoanApprovalApplicationTest,LoanApprovalBusinessScenarioTest,LoanApprovalOperatorFlowTest"' \
-Dsurefire.faillfNoSpecifiedTests=false test

TIHATE 2 =~ test classess 11 /> tests: =PI, LLAOBGK TN Bk, fallback f[1 compensation 174

FHEE 244 focused starter evidence, FRAnfTHRAY BEMPAR (AR, FEIAAATC ML %L, Scenario verdict. evidence

trust FIAIUEN 3T, A5 24 A ss Wl PSS 23 & 5 green run (3 ANREIEHIT 4 .

TERES TS R DUER AT 20 43 EEE AL T solutions/ch34/teacher-guide.md. UM (157 1 250 /N

JEFIFG IESORSEARM R A 2R

NN
~7

T

e
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34.13  SLIGESINR — G B S E I H

3403 SLIGISIL R

o TS UEE : = 2% capstone M parser £ 635K Case FIEIUEHRIGHEE, S/ RTT 7

o KMEWE : 1hEZE. Case SRS E RN HIEZE, REEATHI.

< IEBAR S UEBAAE BRI R S A R, AR AR R AR AL .

« )G 1733 BmRSOMEE RCL; FRAME—2KRET) SO 287 91 MR A A 5% 18
BRIk .

304 AL TAEDS
RARALFR[R]—{n BEE A3 - 5 760 JRVE 105 YA strong, Alayrfyf 44 5. 1% starter [NEEAZUFBUR, 45
RWUZE auto_reject. (L5 BIMBORMNGEITETRHFR, FNREE G BOXEERFB S Ak
EAPATHIFT N
SERET 7 A TS AP

* Maven #5005 -

* BT graph 'y EEAJS graph.

o 12 A EESRER G S A HRATIIE .

* T typed function 5 PR LR graph.

34040 %L SR, ASEL expected

FTHF CSV, LM blacklist-priority. PiNSMFRIRERIN A7 : S MRAATEL: , S0 SIRIRVEM & HHE.
SR N AN, AR %L EE. CSV BEE R M T M T #8er Bk, AMNEL G
Al Bk 4578 BB 55 11 37 AN FREHTY Oracle.

wise BH PR G

AFRIEFHEEA trim; FR locale Jo e (Y BORACHIMLTEAL {4 F 17 H BR %L loanText.normalizePolicyCode, B
HORBIOER , A HLEGT G (5 A 4 /7 2O 12 51 W R B O Operator, HILBUR f ERSEFK 145, branch
Akt fa2ish k.

PR SR VG R 208 PATTUE 4EIPTVEEL A sy AN ey 2. AR E A A S A SR built-in;
AGRAT I ECRALAS B A HEN cores

saas B = INERHOIH R A
M FEARIEST, {iiH] Java 25 5 Maven 3.9+:

# LR TAEY TR BB RS X — ki B 3Elist.
mvn —q -f submodule/bloge/pom.xml —pl bloge-dsl,bloge-durable,bloge-session—-durable —am \

-DskipTests -Dinvoker.skip=true install

# LRI T AT TR

mvn —f chapters/34-labs/assets/coding-practices/pom.xml test

B2 & submodule/bloge ELIH & E A = W UL RS, ARER IH artifact (SR EE RACE . TAE A N,
Maven LREHIEFT, ANFFEESE AT Bs e A 20 .
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/coding-practices/README.md
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/coding-practices/src/main/resources/loan-before.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/coding-practices/src/main/resources/loan-after.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/coding-practices/src/main/resources/oracles.csv
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/coding-practices/src/test/java/com/leanowtech/bloge/book/practices/CodingPracticesTest.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/coding-practices/src/main/java/com/leanowtech/bloge/book/practices/LoanTextFunctions.java
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/coding-practices/src/main/resources/function-projection.bloge

— - E I BT H T 34.14 ik TAEYS

12 2504k Case [E BT HT G W) graph, %< decision. priority. reasons. review form Z&-t~25 B EY
AR RERET: BURZ M A TCEIR T, DR H A H o BAUSIETHE0MS. T node R
A5, fH4n Case 1) approve #4451 SKIPPED HLi140M 0.

saada SBIEE: RIS LR

AT 5L B U FundingBoundaryTesto W xUf5 M55 T 98 shfE s 12405258 — 05 2R B, graph
HE— k55 s, 8 RIS I receipto 7X1> APT HR—{K retry 74 B E o

T TR B 4B JE AR RIS, B30 5 |2 o graph JEGIS IKATS A G40, 56 He X s 58 =T
s A — SRS R. EATRAMRMLTT & RS, AEFREIHRIT B &R,

PATTAE LA AR CSV LR il o EEAGHT, {5 HISEHURIAE input SR{EH, graph 5 SDK & i
3, IREREMHERET 9. MG, [FHAIR BN node, M graph 881 3 k., JIEM
FHN 3 ke WIMUAHGE BRI RSN, %4 node LM, (H[E— V558 HEEAE—K effect, X BRI
BT, FRNRE TOMNTSIEC &KL L.

P 520 SR (8] 2 YR ) S o g -

bash chapters/34-labs/assets/coding-practices/run-runtime-seams.sh

FIAAZ ARG BRI SC, FEAVIHEFTPAT Bt el N, LIPS IH claim FIAUR, checkpoint 4F 4
IH epoch B\, YRA S50 A5 5L Fr worker SR HIHT PR E 2 4. Session EF X E IHIRAS S HritE. 7—11
VEGTIRAAE [ — 7 f _EIELL01 = > manager: YREREURE S 1. 2 3, [HESIRAHIERR: #r round $250 /5
A VAR I EGREE IR . CA VN A S 5235 worker, A4 P 50E R L5

FIMEEB 2, XoF IS5 [k
FEHEAERI I 55 21 A2 B g AL B B R R, BOUHLHESIE  BP-06. BP-07. BP-14
KA
AR S EE R HRIR A B % DB R iR, RMEMH) CSV B 44E%: BP-14
FEI5R
ELFE first 4 5% unique BAcRss; AR EM IS BP-07
collect }5ji1 otherwise 15 S BRI e H R BP-07
BURAASAE L H HIE locale T4 TiUH pR AU POLICY-T BP-02
[F]— 5 i EffectPort Jik HSJTEI RO 25 FRIIAS RAHE BP-09

RO R S LT R TN S FUE S SR A R TROIGERERL) S [i%h
BRSIIAT LA ).

sanas SBTLA: MRREILTR AL R

TARGTHN 23 TAIt: 12 MFRMERGI 6 AU BRI . 4 MBS, 1 TS i
0 skipped. MHRET fin & AP A SERRAR L. IEDI ORI BRI FIOFT, TRIE B
A B ER A A E

FHBCHE 2 ARTE Arc 1) Scenario I, SMBIRBRNLI 55 BT effoct WK, IS IRAT i LA AL
B, PRI TS B A Y R

AL S SRR R HJR graph, R Oracle. STt LA —HEIIFRITE RSB RTY
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/coding-practices/src/test/java/com/leanowtech/bloge/book/practices/FundingBoundaryTest.java

34.15  |n]) — G B S E I H

FrEe node HoE AE ST BRAINATH)IL 555 S I MR MIZE SRR BAL B HE IR R 8.

34.15  [E] A

« 57l capstone HEPAVRAEIENE. §7 I graph contract KiE1] L DAG.

* 3EF capstone LR VRFELL fallback. 43375 AL R S ORA4 AT fRRE

« Ha\I capstone fIf graph. i+ Scenario/Policy/Fixture. TEHEMETE ZEM A ADE IS & — 0 &
A o

o =/ANAIEYT U 25 batch. await 15 decision table, {BNEEAS EEY 5E AT

S V15 W75 1 S T 20 5 = e L] =9 1 D W #1197 N Y AW = = = 8

3416 N

IREZ 58 T Head First BLOGE. ficf5— ™ tHIAVE X —fi DSL”, T &R GBI T MFRER1BUREY
el MOXHITAS:

o RAT—DESLH] graph ——(EREY KRG HHPRIE — D TAER, 95 DSL, #2A operator, Jf{#i/f] GraphTest
Runner it &

o RS ——2 e S B2 A\ DurableSessionManager £ DurableStateMachineManager >4
ST R BRI E I e G WURIRA 753 ) LLM T H A, W LI %K bloge-agent-ext HI[(] agent
DSL ({E45 17 =rihi) o

o CHRTRERG WA RGO AT NN, EISE R

— DSL #17E
— Operator X115
- BDBER
- ANl'45m

— Fffs F——dsfisk
« W m Yo l, fi ] bloge-examples/
shipment-planning.bloge, iX%E graph iz ARV,
* MOE TH ——%%¢ VS Code ¥ J 5 Intelli) #1225 RIS LI 121 o

Ji M /& food-order.bloge. claim-processing.bloge #/

417 SR

* JiH README —— IR VE S PRidT
NTHER — e B RaR

* DSL {E ——1EsUiHIA S %

* Operator B E ——operator H2255 /4 iy o 1]
© BODARM ——5 BN L

* GraphTestRunner.java Mt T E R
* MockOperator.java M2 5 YRR
 DslTestHelper.java DSL %154 BIRAS
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https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/operator-design-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/core.md
https://github.com/xbdotl/bloge/blob/master/docs/getting-started.md
https://github.com/leanowtech/head-first-bloge-examples/tree/master/src/main/resources/bloge/
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch22/food-order.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/claim-processing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/shipment-planning.bloge
https://github.com/xbdotl/bloge/tree/master/bloge-vscode/
https://github.com/xbdotl/bloge/tree/master/bloge-intellij/
https://github.com/xbdotl/bloge/blob/master/README.md
https://github.com/xbdotl/bloge/blob/master/docs/getting-started.md
https://github.com/xbdotl/bloge/blob/master/docs/bloge-dsl-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/operator-design-specification.md
https://github.com/xbdotl/bloge/blob/master/docs/core.md
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/GraphTestRunner.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/MockOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-test/src/main/java/com/leanowtech/bloge/test/DslTestHelper.java

SEpr B S Bl e

34.17

ks

FERbHE R
ticket-routing.bloge — e i

AN

loan-approval.bloge ——Hl i /i

AN

order-process.bloge

batch-order-parallel.bloge —FA] i/t batch i

status—polling.bloge T 1€ loop il
payment-wait.bloge Tk await 2%

order-saga.bloge ——saga f[/f222:%
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https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/order-process.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/ticket-routing.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-starter-loan-approval/src/main/resources/bloge/loan-approval.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/batch-order-parallel.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/bloge/bloge-conformance/fixtures/examples/status-polling.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch11/payment-wait.bloge
https://github.com/leanowtech/head-first-bloge/blob/master/chapters/34-labs/assets/head-first-bloge-examples/src/main/resources/bloge/ch21/order-saga.bloge

S Bl p—5l — A R

A

SH-Elr BrR i —E=l

5 33-34 M —MARESTR 2T Bl AT i BLOGE A REST”, TR FRELL KB4 T T WL
B /IMERY - FERIE T A L

0.1 I HY ERIR AT 2R

STOP XARMFANE — A = CRUD M2 —f A5l il BLOGE” BT B i

PROBE St KU LS AAAE . (R AT E S AR R R

ADOPT M HE IREBOEE G EAT I graph?  BIIZIR. A S3B 4% fF#) ADR
GRADUATE H—APIARERIZA T IadEFF Psess R a7 R GE ik 2R a5 R

33 TNLPRTT AR IR 0 55 34 TEIRECIERY . WY, Hall =T B2 Bl 2T 742 artifact:
WG HCR ATHTIERE . AT ORI BTN I R S AR D I A A
M

o2 il EH—TIEE

M3 L4 0“4 ) BLOGE Tl ASRL 5 MOt W i FURCHIENE 03 A8, /R AL oK
IS FRUCSHS , 5 HSUR RERERZ0R . A4 IR ADR R0

03 AF)E—4hE

RSB IDRE H 5%, B 775 B US40 E I ownery 156 EISHIA. T claim 4838
#| evidence, FHAFAEIESE EIESZRFIHRMEE 18 Lo
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— A PR Bk A —— P E PR AL

5 A —— N B RAL

bloge DSL W1 fir i) guard. constraint HFRIAXILZH—ANE R A2 XET BRI —2%:
BAYERES . BOEL BOBIFEEIX R YIRS B DSL, At e ok .

:L,gr;‘» N \
0.1 fH AT E X =7
a1} =T
coalesce / ifNull/ isNull £ H fiitf1 4.2 5575 Null 5ERNE
when: ~F B HFER EN]E? LT TR
(GO FI S F BERFIE RS2 F2l: BEERE
B R AE map FLN(E? 54715 Map 5X%
B KA BT [RIBE T B2 5571 HI/EE
B LB Ay — B AT ? AR bloge-functions—-crypto
(S AFIW A B BRE ARSI ? A RS R SRE

0.1 FEEFFE AL

FEMAT 4

TEVE Prors DLRCEos oA SR HR BRI

LR I B A HUE BerHRE

g Wb RPEE SR A BREL

A BRIURE R G5 map Map/*f5¢ 5 null 403
1E schema 56 Hif 4 5 7Y itk

44 deadline =} duration H /1) ] BRI
OIS ] erypto AR

%5 (S0 M) 1F when: guard FE5| N T IiX 2R E, 2F 7 = GRITE G MET) £ BT constraints
5 usageExample R EA 1. 4 15 B CIRAPL) £EF 40 guard H B 1], 7E bloge DSL H H B L3 A=,
BEVE FH BRI AR B S 41 A IX B R A
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0.2 pREUHHEE — A —— P B

0.2 PREE FHIEE
A BRI AT R P

when: concat("Hello, ", ctx.name) == "Hello, Alice"
when: contains(split(ctx.tags, ","), "premium")
when: padLeft(toString(ctx.id), 10, "@")

bloge A Unix XASHYETERAERE (1)o | FEFTESITHRA L ZHEE (1), HHEGZ R, Mt HiRE
@;Eo

021 Null ZbHRZ)E

DN E R ECEOA null 224 & nulU B 22

e i&[8] null (safe-nav & X); 4

o RE—=PMEHEGAE
PRA] DMERIX AN 2I0E , D EIRZ B eI . PRER I g E— 1 F o, 20T o

022 APRELS G iEHIRAE

4R 2R B A KBRS P E IR Y, A RIVEM . 52802 % &L I, DSL 4wifds o i
TES ST S X LE A R B0

DRRBURARLER AL, AT S

e now() — 4wl [E]#, K HE 5% time source

. today() —HETH, Sk H 5% time source
41 UUID

size(null) - @. isEmpty(null) - true. concat(null, "x") - "x" ZEZ&E,

e yuid(

* secret(name) — AT I (AL

FEMASH)” g% )8 A28 (Fht. schema constraint), ZwiFarosiEZaIRaist B0/ . 1 TR 21T
guard HEAF .

concat concat(argl, arg2, ---) String B ST B PHE. nulLAILH
ZEH

substring substring(str, start [, end]) String M start () £ end (R E st
o

uppercase / upper uppercase(str) String K5,

lowercase / lower lowercase(str) String N,

trim trim(str) String EHEEZH.

replace replace(str, oldStr, newStr) String A SF IR oldStr 254k newStr,
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— A PR 04 2. 5 5EE(10)

startsWith startsWith(str, prefix) Boolean HIREWT; 18 null 32[5] false,
endsWith endsWith(str, suffix) Boolean JEZCAIH ;18 null R ]A] false,
index0f index0f(str, target) Number B—IR B R, FARRE -1,
length/ len length(str) Number FREERACE HIFE. map [FIFEE
null #z[7] 0,
matches matches(str, regex) Boolean TEMIPCAED s null 587 1FE N4 %2 [E] false
(AL
replaceAll replaceAll(str, regex, String IF 4 et s null 56 0F N 4S 12 U [E]
replacement) JEAHE.
split split(str, delimiter) List Ym0 b GEIEND $743; null i
[EEg
join join(list, delimiter) String BB 73202 null L=
padLeft padLeft(str, length, padChar) String PR EE AR E R E
padRight padRight(str, length, pad String A E T RIRE RS
Char)

when: startsWith(ctx.email, "admin@") and contains(ctx.email, "@")
when: matches(ctx.phone, ""\\+?[0-9 1{6,}$")
when: padlLeft(toString(ctx.orderId), 8, "0@") == "00012345"

04 2. B 5RE 10)

abs abs(n) Number 20 HE

min min(a, b) Number WK/ ME

max max(a, b) Number MR K

round round(n) Number U< N\ F#% (Math. round).

ceil ceil(n) Number A R,

floor floor(n) Number A NI,

clamp clamp(n, min, max) Number 48 n 443 [min, max].

pow pow(base, exponent) Number base ~ exponent,

sum sum(list) Number FUETCZ KA ; null Bkid; 2551310 o,
avg avg(list) Number FUEICE R 228l null 3218 null,
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0.5 3. FEAREL(13) — A —— NEE

when: sum(ctx.items.x.price) > 1000

when: clamp(ctx.retries, @, 5) == ctx.retries

0.5 3. BEASERE (13)

size size(collection) Number HZ / map / FAFERAVCE ; null 3119 0,

contains contains(collection, item) Boolean BRI FFe — FEFIUCHS; FAF R —
F-Hi map— 2SI

first first(list) any HB—JEE: 258 null J2 A null,

last last(list) any S — I 258 null YA null,

isEmpty isEmpty(collection) Boolean 25uy null 20 true,

distinct distinct(list) List KEIRFF T o

flatten flatten(listOfLists) List R r—2; JFRITREL.

sort sort(list) List HIRTHEY, %% toString /E NG4S
null HECERTTH -

take take(list, n) List i n NICZES

drop drop(list, n) List BEIHT n T

reverse reverse(list) List S o

any any(list, value) Boolean AR T value IYICEK

all all(list, value) Boolean B A ITCEHRET value; 41Uk [E]
true,

when: contains(ctx.tags, "premium") and size(ctx.items) > 0
when: any(ctx.errors, "TIMEOUT")

when: all(distinct(ctx.statuses), "OK")

0.6 4. Map 5X1% (5)

keys keys (map) List AR A B ZEIR A

values values(map) List SRS LIE S A ES
entries entries(map) List 219 {key, value} map %15,
merge merge(mapl, map2) Map AT map2 74 55 mapls

has has(map, key) Boolean map J& iz
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— A —— PR 0.7 5. Null 5EAE (3)

when: has(ctx.headers, "X-Trace-Id")

when: size(keys(ctx.attributes)) > 3

07 5. Null 5ERAE 3)

coalesce coalesce(vl, v2, ---) any HB—1HE null B925; 2#BE null TPz [E]
null,

isNull isNull(value) Boolean BN null,

isNotNull isNotNull(value) Boolean EAIE null,

coalesce ZERINEME ST R HFTFE—ANEHE(E, 259 W S T HE I ifNull 3k HE 3.

when: isNotNull(ctx.userId)

let region = coalesce(ctx.region, ctx.country, '"GLOBAL")

0.8 6. KMIEL (5)

toString toString(value) String ERER

toNumber toNumber (value) Number MFRF RN, s EREREEUE ;. ToE T
R AZ 1 0.

toBoolean toBoolean(value) Boolean fARHT "true" / "false" ZE/4 B ELG LA /R E

toInt toInt(value) Number TEREHT AT/ NEL o

typeOf typeOf(value) String & [E] "String". "Number". "Boolean". "List".

"Map". "Object" B "Null".

when: toNumber(ctx.amountStr) > 100

when: typeOf(ctx.payload) == "Map"

0.9 7. HIA/ETE] (6)
B H AR LA ISO-8601 “F43F £ (yyyy-MM—-ddTHH:mm: ssZ) Jiifs . FHLAT AU ffpT ImisiAd it S
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0.10 8. TH/ID(2) — T A —— R

now now() String [X] >k H GraphEngine.currentTimeSource() fYJ
SHEL

today today() String [X] LET H ] yyyy-MM—dd (UTC).

formatDate formatDate(isoStr, String [OK] JH DateTimeFormatter fEizX#% = {k ISO K
pattern) [B] (1 "yyyy-MM~dd HH:mm"),

parseDate parseDate(str, pattern) String [OK] T s & 1ml 1SO-8601 Hit ] .

addDuration addDuration(isoStr, String [OK] Hi—Bei e 74 "2ht. "3em". "1d".
durationStr) "500ms" 5i ISO-8601 JEZ={; "PT2H"

diffDuration diffDuration(isol, iso2, Number [OK] WANE R S 2 (B AR S . unit:
unit) "s'"/"seconds". "m"/"minutes".

"h'"/"hours" . "d"/“days“ .

when: diffDuration(ctx.createdAt, now(), "h") > 24

let expiresAt = addDuration(now(), "30m")

TEME/ING L o X ETREURI ) 5= (durable session TxE TN W, OEIGH] BT AR I [ B parse
Date/addDuration, [ /ANELH 14 now() / today() .

010 8. T H/ID(2)

uuid uuid() String [X] [f&E#, UUID v4.,
format format(template, argl, String [OK] {#i ] Java String. format JXU&HY 545 (%5
arg2, ---) %d )5 A EET R IR ISR S

let traceId = uuid()

let message = format("Order %s failed after %d retries", ctx.orderId, ctx.retries)

0.1 9. HZ T E (8)

regexExtract regexExtract(str, pattern [, String N DCRE o0 2H (BRIA 1) R DR
groupl) & [E] null,
regexExtractAll regexExtractAll(str, pattern) List A ANE UL,
getField getField(obj, fieldName) any 11 [ 51152 map Bf bean [ B null
T,
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— R A —— N ERBL 0.12  10. JSON ¥ (2)

setField setField(obj, fieldName, Map IR BB B E A e % DL O] 28
value) e

template template(str, bindings) String JH map ZHe ${key} 54T o

range range(start, end) List BE 74 [start, end),

mapOf mapOf(kl, vi, k2, v2, ---) Map RSB E S 1 map.

listOf list0f(el, e2, ---) List S5y 3.

ifNull ifNull(value, default) any JE null j& 9] value, R E]

default,

let host = regexExtract(ctx.url, "https?://([*/1+)/")
let updated = setField(ctx.user, "lastSeenAt", now())

let greeting = template("Hello, ${name}!", mapOf('"name", ctx.name))

012 10. JSON K% (2)

24 DSL 4 1% 28 it & T JsonCodec, JSON T EH a2 vE W 2 o6 % % B
All(registry, jsonCodec),

BuiltInFunctions.register

toJson toJson(obj) String A E Y codec J7414L A ISON,
fromJson fromJson(str) any A4 Map / List / B,

let payload = toJson(mapOf("orderId", ctx.orderId, "total", ctx.total))

let parsed = fromJson(ctx.responseBody)

A ATLE IsonCodec, DSL ik L7 ARFIRREC Hifi o

013 A 1ERIER (bloge-functions-crypto)

4 bloge—functions—crypto JAR HINAE K12 b, Java ServiceLoader <= [ BhNZz s B, &4t =418
Ko VRTINS R EUA T AR 5| % _F il E SecretProvider,

0131 JI1%EE (5)
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0.13 Akl (bloge-functions—crypto) — 5 A —— P E R

hmacSha256 hmacSha256 (data, keyRef) String [OK] HMAC-SHA256 hex fi % ; keyRef il
SecretProvider f##f o

hmacSha512 hmacSha512(data, keyRef) String [OK] HMAC-SHA512 hex fij %,

aesEncrypt aesEncrypt(plaintext, keyRef String [OK] AES-256-CBC; base64 #iHi; AL IV
[, ivRefl) A BEALAE A

aesDecrypt aesDecrypt(ciphertext, keyRef String [OK] AES-256-CBC; #ij \ base64,
[, ivRefl])

secret secret(name) String [X] M SecretProvider 3% 44 F AT 254H

0132 57 @)

md5 md5(str) String MDS5 hex.
shal shal(str) String SHA-1 hex.
sha256 sha256(str) String SHA-256 hex.
sha512 sha512(str) String SHA-512 hex.

0133 Zhid (6)

base64Encode base64Encode(str) String UTF-8 744 £ base64 gl .

base64Decode base64Decode(str) String base64 R H AIEEIR A null,

hexEncode hexEncode (str) String UTF-8 745 £ hex Z#fi.

hexDecode hexDecode(str) String hex f#RS; i AJEIEVR ] null,

urlEncode urlEncode(str) String URL Zgh4 (UTF-8),

urlDecode urlDecode(str) String URL fi#hd, (UTF-8); i AN dFiZiam]
null,

let signature = hmacSha256(ctx.requestBody, "webhook-secret")
let fingerprint = sha256(ctx.userId)

let safeQuery = urlEncode(ctx.search)

BRI BISL. SROLRECRR, 8 /WA mELBEITE N GRS IR 198550 TTREIL R -
m&@%ﬁ&%,mmﬁﬁﬂpmkﬂﬁu%WMﬁmﬁ¥W%o
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i

— A —— PR 0.14  F WAL

=l
<fr
put:

0.4 ULEHER

o EEBERT. value | uppercase 7E bloge DSL &1k, 5 uppercase(value). JATEEHE | 241E || 1
I

o EMISE. split(s, ",") BALFHEFRFE ", " Y15, ARIEN. WIRFFE 815, 5B replace
AL TIIAL

o RAEISO F44 i H 4158 . addDuration("2024-01-01", "1d") 234 N——45 — NS EULUE 1SO-8601
BfE e TR ERI A28 H 1], 45/ addDuration(parseDate("2024-01-01", "yyyy-MM-dd"), "1d").

o PiHL{EEL map, setField A2 &, EiREl— R4, B ELEH: let updated = setField(ctx.
user, '"name", "Alice"),

o WA E R HARARAL now() s uuid() EGRIEIIL BALE (F EATa . schema fiid) ZspidfiZ. HIEA]
¥ E2FTI guard BE - E

« JXHL SecretProvider gt /1%, hmacSha256 / aesEncrypt f£fik/)> SecretProvider Hf<x2E0f, £+ Spring
5T T bootstrap HVEN T (L4 20 ).

« toBoolean INIEZHF, toBoolean(l) JR[A] null, /& true; HEEAZ "true" /"false" ZE/FHakJH4 AT
JRME

015 5 IESCHYSRER

« SBSFE— A when: guard FUSIAFETY, HRA A IX LR R T E W

BT E—WIFRTNE T EHE T constraints 5 usageExample FiA= Hifgi Al —£& R4l

« 55 14 EE—— %40 session 5 55 15 T—— R M. session [y BEAE 0 5K ASHLEL 1Y guard #3 i H guard
ik, WE A1 ExpressionEvaluator % 5.

« B 9F—THAE TR, operator-metadata.json FH&RSHIXLER S5k 545 IDE, 1EANFIIREE
S i RE IR T — 2

o 4520 Z—Spring 547714k, JsonCodec 55 SecretProvider 7RI LD, M E H _ESCAHY JSON /il
wY .

8. 72 IO BREUN Y bloge-core FR[Y) BuiltInFunctionsTest. registerAll_populatesExpectedNumber
OfEntries(). F/0._F 2 > JSON T H5 11 4> crypto/hash/encoding T.H., S HIA %1 HiE 85 4.
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K% B Session A 3 [} B——Session i

i} >= B ——Session £ 3

THICEEER 14 5. G5 a2 48 session I PRI ZTXHL .

0.1 EFEHF

IRINEREERE SR E Graph await HA—451 14 session
HNER I EZ AL, AR AL AR (L session F T A1{E HTTP 3R 191RER
2SR S BEETER state_machine JH phase 4% state

02 Phase K f

W BI s B T

ONCE &} ROUND 1% phase U7k, JERAEA signal FREFT— 1
max_rounds LA E REL R I %12

until BB T R 45 B 25 3R phase?

signal schema XA AVEAT 240 payload?

timeout / idle timeout A signal B, ZERFUN(AI45TR?

owner WA INZBATI A Sy K SRR

03 BITHEIE

N7 B B B

start BIE—/ M2 2E session identity Definition version 5 #] 4 context
signal LSRG 156 1 round payload Signal type. correlation identity. f27/4h 44k H
restore MG — MF AR IR E Snapshot version 5514 deadline
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— [} B ——Session j#i e 5 0.4 N4

N7 AR B (L B

terminate RIS I A 1E Y until £55) F&5E reason 52K status

0.4 SR

o JoRU signal WAAAEAEEL round state B gAE 40

* Phase 45 session 554 BRI RR o

« MiEGRE]. BEA 5k signal,

o FOPRATIRKE I8 ] bloge-session—durable; PAfF session AN B A LIRS o
o WREHERRY SN signal RTUSEFEN BT SNZ owner.

TRIEES 14T HE 16 2, B 4154 BLOGE JRAEHHH docs/session—-phase-round-specification.
md. bloge-session-ext 5 bloge-session-durable,
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fisk C

Streaming = [f{5% C ——Streaming

5% C ——Streaming

WEIE graph SAE_ L RSSO I ACZh M. Streaming MUAE T X ALY BRAE_L AT
Hg e, 83 channel B4R A T iifo

01 45T 2 Streaming

K2 %1 BLOGE graph % A" #itit5E il #5X: A/N PAToe5e. Mgl . <5 Ml A e 2%
o MEAREA A BT ST E s A, IXPise 2 M
PN 75 353 streaming :

o RIS R HEEE ——E i BRI DU SRR AR L
o BHRER B — IR IRIR TS YRR Fy BRI A T2 b X RO K 2% o

o JEIR AR B —— AR R R BRIAAE T BN A RN IR 4 R

MR LA LARARIE R, 51815 s foreach B, AL M. WEIRIREIERMERN A ZEGR G, 24
S ——2 NI B i BIRSEUE 5 AR A NZ AR S22 5 14 2R 58 16 22, 1A EIeiksF

streaming Jii 15 o

TRAT B s i A B

02 —ff Streaming J5ii5
BLOGE 1t =F7 =i th 0S4 TR Rt
AR

stream node 7 H—> operator, . 1M1 A # NodeChannel 3£ 4& & 51, THARVE N EEAMEIR A

02.1 1. stream node

stream node audioCapture : AudioCapture {
buffer = 64
}

Operator #% [ 5 152 [i] channel #1555 H o FiliF 19 i AT LASEIN 1 2% channel, 7] LAZEAF channel ¢ A 521K
WAL S ) ST HE B 36 o

WMWYt A operator j7 H TL R ECHEITHIZE H P8I (FHOREE. FIHR. 201 APD.
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w [fi}57 C ——Streaming 0.3 .stream 5.output

PR R

022 2. stream foreach — i JJi 824 77 ok

stream foreach j& foreach [YiR=UAR K, ElTES, BN ICRAPRSEAMG 7 RIS S5 R & 01 28 N iiF, maEss
FIT A T R HBAL L SE

stream foreach processOrders : item in loadOrders.output.orders {
buffer = 16
node processItem : OrderProcessor {
input {

order = item

W BERARN, (BIRAE T RERE IR ESEZ BT IH 2 455

023 3. stream Loop — ¢ 1A =G HY
stream loop /2 loop MUY K. RGN 2 LRI A S 21 N, DEEARFEEE] until §ilf R BAE] max_

iterations,

stream loop checkStatus {
max_iterations = 100
delay = 2s
depends_on = [initMonitor]
buffer = 8
node pollStatus : StatusPoller {
input {
serviceld = initMonitor.output.serviceId

iteration = loopIteration

}
until pollStatus.output.status == "ready"

@M ERNEFS IR R, BB R, A RRENT AR RS T

03 .stream 5 .output ——pPHFhiiETY
SR 2 PR T I SRS TR T DR A ik

upstream.stream StreamEdge UL RS H, 155587k, N operator MAZIREEALFE
WA
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0.4  ZZrhX ks [ 5% C ——Streaming

upstream.output DirectEdge NIRRT, BT List<T>. JEH T FilF
operator 75 44 F AR A RETT U AR 7 5.

il prize
AIE T Tif operator & 575 2L Fr A B A RE U5
o & — {0 Loutput. BTN IRGE AT E %ﬁa&@Mﬁ$$ﬁﬁﬁwo
5 — i cstreame BUN: TEE L SCT AAESIEREE RS BT 065 5%
voice pipeline 7~ i 7E [d]—> graph HE7R T PIFRIA

/// Bid StreamEdge SCEHRES A

stream node speechToText : SpeechToText {

input {

audio = audioCapture.stream // StreamEdge —— ZLIN#E%
}
buffer = 16

/// i@t DirectEdge ZE{dioEdkltisg

node textAnalysis : TextAnalyzer {

depends_on = [speechToText]
input {

transcript = speechToText.output // DirectEdge —— ¥Jj{t List<T>
+

0.4 ZEIPIX R/
(5SS buffer ZH(, FIT 1P NodeChanne L SRR UH K7V

stream node audioCapture : AudioCapture {

buffer = 64  // WBEZ XL HFHA 64 145 H

BOME: 16 T4H

ey BEE 22 XA/
SR XA T A A ORI E R R . Mg X, A S (WE), HERIE AR R

A BRI SR rh X AR R Rt s Z2 B RIS E A& B 30
LB NI SR R BRONME 16 1@ H A -
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w— [f}57: C ——Streaming 0.5 Back-pressure. UM 5FF AL H#

WA IR H R Ul NP X AR A A s B B R 1
HE IR BURHIR K 2 PREFZR P DXCR/IN 3l S A% FHEBAR TR
BA T REAN——MERMETTS, e, PR ATl i s i i, 518 e im gt i

HREM

0.5 Back-pressure. HUJH S5 AfLi A

SR AT A
Buffer 74 Producer %4, ANREFHERE item TS consumer, WGEIN f7A A HLER AR SE
FFBUH HUH A EWERR 1% ] channel W= producer 11, BUHEANF A&
Producer 2N Channel LIRS, WML coutput ANREDH  Wis T iFeSR NS B0t SRS
FETERE
HERE B T [N 77 channel N Z5 A4~ durable checkpoint L IFIE B R item K | source Gk store HE
T

Streaming 45 durable execution R AS[E M. A 5L channel &A1 T3 HAY Sl s, ALsiligr item H
SIS BB AR T o 5% replay H, #7134 H! durable source offset B checkpoint, Jf7E Y EE AL, AH buffer
KNS exactly-once delivery

0.6 SERERNP
o EE AT SO TSRS B T =60 streaming J511%

JETR N4

streaming-batch.bloge stream foreach A A FIT L, FER S M . output
(DirectEdge) Wb 4xwk4s

streaming-status-monitor.bloge  stream loop 2 RIS IRAS, MR UCIRESTEnm U A 2 T
Wes MR IR RT IR PR R

voice-pipeline.bloge stream node TR — IBEEE T — XA FEE—1
graph HHJE R .stream (SEHT) A1 .output (#1k) P
ik

TIPSR, B ise SCRATERE GBS A iy Mt s A ik XL ) M iiF IR 2838 - B buffer {H, W%
HIEAT HHAZLE .
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https://github.com/leanowtech/head-first-bloge-examples/blob/master/src/main/resources/bloge/ch10/streaming-batch.bloge
https://github.com/leanowtech/head-first-bloge-examples/blob/master/src/main/resources/bloge/ch10/streaming-status-monitor.bloge
https://github.com/leanowtech/head-first-bloge-examples/blob/master/src/main/resources/bloge/ch10/voice-pipeline.bloge

0.7 HAL m [fff5t C ——Streaming

StreamEdge - &%
stream node X : Op { buffer = N } stream loop X { ... until } DirectEdge - HFTE#IIR
NodeChannel - FEE# X ( #RIA 32)

Mt A=30

f£ operator T EAATPEYEIT M . SIHIMEHIERE” AR R 4R 2R operator 7275 E A 4% H Z BT TCHkT ik

stream H, #ifEH .output.
TG KIAFAR A LABT T — P St i N Pan IR X IR T AR5 IR 2 N A7 AL
FINETF R
K7 stream foreach [FIIfLAENEE LAY streaming FIRE T AL 4% BB S K AR N HU/EER s L output 2%
-output it TEfi R 1 JE fe it e HE 515k
AT R S/NEAREEMC, Z2rh DX AENH ] MockOperator. delaying (... ) 4
RIAFLTHG U, Sk graph /75 R IAT .

00 HELETHIRA
Streaming YA B AHEAE A 55, A B ARSI

o PRI — S8 2 BEAISE 3 &

o HLAPFFTEA, —28 11 FEH| N\ T foreach fl] loop; streaming ZRATLE L ELAill EF4AI1 T channel,
o Wk ——58 18 TJEIR T A0 =t graph Z5 HRHIKT

o FPULIE ——2F 19 BERAEE T I0R T EFA R AT o

PS5 streaming FOE IR AE—Ab Ty (EARAE TS EE0E BLECE T BE A 2 5 o

358 v0.9.9-RCl1



— s D ——kASH B D —AREHL

53¢ D ——ARZSHL

55 15 B ARG SIPRESHL 28 16 TIHE Y session G o AR BTN —H k%S — B M
SZRBPVGENUR, 2 A MELX E ERRIERFR. BB WUt R checkpoint 5B o

0.0 AT AR ZLA 5

Y B LA SRS BRI BI5E
PORASHUR] session (B4 75?7 16
“when guard B 7034 R LB AT AR5 ——Guard JZH H 5%
“checkpoint 5 NN 5 4R A T (2427 ARff>——Checkpoint Z5#)
” BB REZS 3K state-enter / state-exit (1?7 AR S——WEWT &% SPT i Ar
7 IXRAREICIZ A SM. session il graph?” IR s
ISR B 5 15 7, SE MR EIFIR « ARMEREIAR C 4 HIIE [initiall, on EVENT —> target f/l [terminal]
X RN

02 DSL rffF—
15 EHBINE DL, —ikEDE . CHEEUE A state machine HH, A/ NE UK

[initiall RASLARIE — BB T A — D LERE, PUT X BTG

[terminall RASLARIE BT LUAZA, EMEE— IR A
COMPLETED,

on EVENT —> target RSN D SERF— event ZULHLHIES, UK /EiEH 5 target.
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0.3 Guard IZ8/F H % )

R

on EVENT when GUARD —> target IRAS P [ b, (B HAE guard BELER % . 221 when 4455 i
PEfic.

on * AN B3I —— 3 RS R Z Al , fERTas i
Ao T AL A 7 11

timeout = <duration> IR HD FURZS N, TS on_timeout A MV 1

on_timeout —> target AN HB HURZSE TR H s

global_timeout = <duration> HL st IO NIRRT A) . ISk & B B AT VERCHT global_
transition, IRZASHLIE A FAILED,

global_transitions { ---} LA T XA IRLAS BRI . EE ] EMEEMRASEIE
[) CANCEL / ERROR F 4

max_transitions = N HLas D TIRRECEIR, BRA 100, #H53 50 FAILED,

max_state_visits = N ML TR ARSI L T BENHIREL, BRIA 10,

Duration i&3%: 5 BLOGE HAMFS—5:30s. 5m. 2h. 24h. PT15M (ISO-8601). %% lint o5 HIA] .

03 Guard B85 H 5

Guard 35jA55; 1] bloge-ds1 [ ExpressionEvaluator f##f, I DSL B H A when 7] &40 HBYZE—13k
(EERR

BEAT

(PN +—%/% R BEID EL+ Ao BHET AT R, 145 R i E.
H e == l=<<=>>= ==/ = TRAEET LA, AE L RGEAE Java widening.
B && || ! FEHORIE. ! EME—HIE IR —TT.
T ~(HA) {UEE-
245 ?7? a ?? b:a JE null iR a, 7N E] be
=50 cond ? a: b A
1% 5] ARG ARALE BT O map B 215 IS T List.

032 7N
# SR S HAEE

on submit when ctx.scoreNode.output.score >= 80 —> approved

# TRPEEE

on classify when ctx.input.tier == "platinum" —> fastTrack
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— 5% D —— 4k 04 FET

# B+ =5
on review when (ctx.audit.output.flags ?? []) == [] ? true : false —> noManualReview

# SR

on dispatch when ctx.geo.region == "EU" && ctx.user.consent.marketing —> sendEmail

033 SRAEALN
o BRIAHAT] — A GRS RSRAE N nulle THE A null Y guard F14 {5, iT B H0k «
o BBURDUHL — 8 F A FAAF B LIRS IR false, ANax MR . Lint fE2w 5 GE TR A B 2 A ASICRC .
« f/RMK null, false. 0. "" FIZEAHEM HAKE,
o SRAEF [A—AS - FAHZ£ 4 on EVENT when -, \_EZ]F 243K, 55— N EEMN . AL
guard 5 R H o

0.4 P 'E I

UEIERNEE7E = LELBRINEE7R =

max_transitions 100 Hohith 2, g A= EMERE WSS ARN IZRE; LIRS,
i

max_state_visits 10 FURAS G BN (BIANEHE), RERLZ N IR, WITREE RN
SNEF AL

global_timeout R E 553 B 24 deadline, ERIEEY  HORETH A CH timeout, HlaTL
HJH R o PSR IM S s AR A bug.

R4S timeout Kk E RESTCRFRINTFM, FEIE REAEE on x BEhTH, BB KIMRE
Jio R

il e ERRSs A AT 2 AT R HEARAS BN FAILED, fili/Z onStateMachineComplete Jfi{i FAILED bric, SAJ5
5 f 5K checkpoint. 2 JG FRINE S- S it

05 RM 4L R

RZSHL AP fif 257U AE exception, [/ /2 — - FH A R 0 enum. 5 IR 55 30 SISO PR B 2R, N 2L AT

message.

Event 3% A &5 UnhandledEventException M HT state TCVETE 1% event
SERE ECARIERS S E signal StateMachineSignalRejectedException SR ZSE 4 signal
State graph 2R StateGraphExecutionException flTidt state PN HB_LAEZ L
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0.6 U574 SPT 2 )

R

=98
IR Bl T A PR StateMachineTransitionLimitExceeded b PRI IR LES
Exception/StateVisitLimitExceededException
Deadline £/} StateMachineTimeoutExceededException State k4 J5) timeout 25 RIS T
FEAE LA StateMachineVersionMismatchException Checkpoint hash 5 4 & Y A—
Migration HF77: StateMachineMigrationException i B A state LS T B

TSR ASHL{d FH 18 durable store, {7l 28 MOA S #EHF DurableErrorCode; % enum #iA store 15 %, Ak
S GINIZ S

0.6 Wy SPI
StateMachineListener 2H it f8br. WA —H T FrA IEHE default 25 SLH—— HU 3 SR 75 201
AL

BT i

onStateMachineStart(StateMachine execute(def, ctx) I, MRS ANRT. B T span /3.

StartEvent)

onStateEnter(StateEnterEvent) TR, RS B T . JRBIRZASFERS T 4% MDC TE
Ao

onStateExit(StateExitEvent) ORASH BB 52 J5, 1088 A RS il A i o K HARASHEIS T

onTransition(TransitionEvent) Werp T —59T i on EVENT. on . L ITEAE. g5t Hi.

on_timeout. globalo

onWaitingForEvent(WaitingForEvent A AT B e, TSR . Y EGEST IR BWRRIR.
Event)

onSignalReceived(SignalReceived PlLantEE I a) Y% signal(event, pa 55 Z 114 payload H 1l
Event) yload) .

onStateTimeout (StateTimeoutEvent) IRZS % timeout FEE4- 212k 27 Bifil & o Ei&kdﬁﬁ_ﬁf?a$xo
onGlobalTimeout (GlobalTimeoutEvent) %%4/] global_timeout fih’% . # / on-call %o
onCheckpointSaved(CheckpointSaved —¥X checkpoint B 5 A\ #fi# o Ei%U{L i~ TS

Event)

onCheckpointRestored(Checkpoint resumeFromCheckpoint () fUSLHIRE H3K. ~ FABEIRE” Hik.
RestoredEvent)

onStateMachineComplete(StateMachine ZFIIAZZS 5% Ml Ak N\ FAILED, F . <] span.
CompleteEvent)

i i1/ StateMachineExecutor.Builder.listeners(...) I}, 8075 A4k %1% |- H DurableStateMachine

Manager.Builder. listeners(...).
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0.7 Checkpoint 4515

0.7 Checkpoint Z57

StateMachineCheckpoint &2 £ A 1k SPI £y 4%

ExecutionCheckpointStateMachineStore 350 1R k.

CIDsR. B ERE, f£ HiE

HaE B O L

instanceId String TasEbniH, B execute(def, ctx, instanceId)
25 B E B R

stateMachineName String state machine £t 75 HHY name,

currentStateld String HLESPTEIRAS; B 58 @i E B 2.

status StateMachineStatus RUNNING / WAITING_EVENT / COMPLETED / FAILED,

totalTransitions int TGN 1, 52 max_transitions ZJ5 .

stateVisitCount Map<String, Integer> TR IE N IR EL, 57 max_state_visits 2
Ho

stateOutputs Map<String, Map<String, Object>> ctx.stateName.output.nodeId [ 4425 [FIH o

sharedContext Map<String, Object> ERAE=E HEFE5 AR E N,

history List<StateExecutionRecord> BFAHEAFEE B AR SE A —4510 3%, IHIERT

startedAt Instant execute(...) B9 wall clocks

lastTransitionAt Instant i — kIR 1 wall clock,

checkpointedAt Instant i — 1R E AHY wall clock.

stateTimeoutDeadline Instant? MRS A timeout BFAEE, SN null,

globalTimeoutDeadline Instant? Pi#E A global_timeout M4 HE

Wi~ deadline 7 BE#A 25 F5 AL, IXFE A 15t J5 & loop 1] LA#% JEU 4G wall clock BB ££ € I 4%, T /8 /2 "now +
XA AMNWARSHIREE T IS R4 E Pk A e

&%ﬁts&ﬁﬁﬁ!ﬂ'ﬁ (¢ int 5 Jl =S

timeout”,

BZHEB /on*

ctx) RUNNING

R

\

0.8 SM / Session / {51# graph
5 DSL ZHif FlixX sk R kit & 1d i 5Tk o

[ = — M
RSP (5 15 )

TAEMBERGSERE—HARNESEa RN, EEAR
[ E T RE R ?
TAEAE TR SN E R A AHEIEAS, A BB 5 L?  Session (45 14 &)
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0.9 HIURYI

=[5 D

R

I8 = — M
TAESMERR P HA—H B A XTE? He (5 16 ), #4055 RKIEINZ.
MR AR A 2 5E R4 DAG? i graph () 55 2 B JTR
AR RB TR R AR R 12 it (ff= C)
= ZARYE B B TSR ERE S, RSP 2 688 TR WR 532 B TR schema 3K 5

HI,DAG Hfa]Ho

0.9 HITRPI

G R B AU Y fixture W] DA% 2 7] 152 .

order-lifecycle-state-machine.bloge

ticket-state-machine.bloge

order-session-with-state-machine.bloge

review-state-machine-with-session.bloge

ANRES. BELGETH. 24h & 0. 45 15 = ELRZEM),
6 MIRAS FHIRAE ZEMR
s A session 1E4MNE

2 GEREFTIHLTH).

/Lp

VIR %

—HBHlAEAPIA linitiall.
i % fih % T max_transitions,

payload) #ftERik[H]

no transition matched” .

signal(event,

Bzt B [N 2 session FHE /R AN (=

o

IR timeout ffi & (HER on_timeout,

P DB AR I = T 354 HARIC o
HUIREAE B BE, A IR 41

ik =tEd. $RCHTSE bloge lint,
B2 PXIRZS B max_state_visits,
o f—%% on * when ctx.retry.
output.count > 3 —> givelUp.

FEf A7 guard (2 (A5 THIIT— 4% on
EVENT —> fallback, /i B ] Mock

Operator.invocations() Fi{| guard [
7z
.o

A UCES T, {HEE when guard >R1{H
I8

P2 session )ik T AN o AT 410 SM_NESTED_SESSION_AWAITS_
SIGNAL. #1 session [ ZPMEBAl L 2 /M2
HLAE VLA 16 &,

MLAS B4 FAILED, BRABREAARELIX A4
B S timeout SRR on_timeouts

IPIRZSHS T JE
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https://github.com/leanowtech/head-first-bloge-examples/blob/master/src/main/resources/bloge/ch14/order-lifecycle-state-machine.bloge
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https://github.com/leanowtech/head-first-bloge-examples/blob/master/src/main/resources/bloge/ch15/review-state-machine-with-session.bloge

— [ D ——RZSHL 0.11 5 IESCHynt Ry

VAL ARAY e
Checkpoint i & 74 2 55BN TS H 7 X ExecutionCheckpointState 1% SP1 JU#2Z)EE5R instanceld 5 57 Bl
MachineStore iR [A] T FEIHAYFT o 1%, 4&/7 DurableStateMachineManager

ARINEY MyBatis f7fif {1 A FELRT L o

0.1 55 IESCHIXS Y
ARAS LR HAE 2 38, X MY A R

* %5 —% 15 % iff DSL.
o QLB ——4 16 2 PP FHRE R SEEBHN .

« FEAML —45 13 B Ji{7hk SPL AW 41t checkpoint 7B
o T —— 55 18 T2 YRR FIb e

o B ——45 19 2 PRISUT 2% SRBIAHERR: ASBE AR LR H
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[ E BHEMY —_— i E

BHRERY R

fff s E ——REIRY Jie

17 RIS Ll boge 1 05 . SISk %N*E%E%m%ﬁ&%:
f—> DSL X4+ il B B SPIHW. & —TEIME. & FisiTHATRES 1Y
finish-reason FF 5 o

A A EX A3 B >

8 =Y
agent { ---} FEEH HELE DSL SC4? DSL K47 25|
—A~ tool { -} B/EAA8 LLM [ T.H. schema? T HihzZ
AURLICtO s, I RS e Az
exit_condition FEiAFH O LIS | FHWRLL | N SCAs g ? B
AgentOutput.finishReason SLfr 2= At A [H? Finish Reason 535
WA 28 B AT 2 W 7 fi 2 AgentExecutionListener ¥
~H DSL, [E4HH Java #yEE2 REfA? Java Builder API
FRAT T 2 PSR AR SPI? LLM Provider i
XM EERIE N classpath J5 Spring £ H zfj2E HLE Bean? Spring JEH
2 0H5i% ] agent, {12 B4 state machine 5 session? eI 2
X 17 BE—R R 2% )2 I Ea RS S

02 FREHEKIH

JEE HUH

Maven AR com. leanowtech.bloge:bloge-agent-ext: ${version}

DSL §" & kind "agent"

M T AgentExtensionProvider, ji#iJ) DslExtensionProvider SPI % Fji
i@ bloge-core. bloge-dsl
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— 5 E—— YR 0.3 ReAct {EFEJEIR
JE B
BT bloge—common-operators (#Zf LimProvider / 1lmChat / 1lmStreamingChat /

TokenEstimator); H[i% JsonCodec UL 744k T H2%5

2 JAR BEN classpath, DSL i 2 H 20 agent Huiiik , SaitliTow T 1 #:24k. 1o/ THINIESK operator
Registry BV VEMF T LLM B+ ([&25: "limChat"; %izl: "1lmStreamingChat"),

03 ReAct HEFEJEIR

N DX KBS JEER + MR PR A+ i chunk S0 ) 7E— Gk [ B -

Agent ReAct #E &R

AgentLoopOperator.execute(input, ctx)

BEHBIIR

system_prompt + memory.getMessages()

turn =1

onAgentTurnStarted

LLM i A &3 lImChat / ImStreamingChat ¥+

onAgentLimCalled % tool_calls? 7 finishReason = 'stop' i1
assistant 4 8. £ AgentOutput 3 &K% T & (< max_tool_ concurrency)
onAgentLoopExited 4 I &: onAgentToolDispatched
onAgentToolCompleted memory.append(...) {8 T RE&RHBMAIREZ. .

04 DSL 7 25|

S/ A

agent root. graph. phase. state HRFjZE — B — N RERY R
A
stream agent El= B E T — agent (U85, T streaming =
true,
model agent {4 String VS iE N %25 LimChat AYAHIARIH
system_prompt agent {4 String null FFK LLM i AR B system
THE.
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iy
o
or

0.4 DSL x4t 25] —_— i E

AT R

max_turns agent /< int 10 think—act-observe [ R, #Ek
Jil, MaxTurnsExceededException,

max_tool_concurrency  agent {f Integer null (ASPR) HES T B RIRE IR

temperature agent {& Double null (JH provider BRIA) (&4 UimChat f{RFETRE

memory agent {£ IR full() XFFICAL M —— I R 3%

exit_condition agent {4 DSL ik null GRAEERTIRH) ST HEERE, AR HTER.

streaming agent /< boolean false Ytk i StreamingAgentLoop
Operator [/~ /& AgentLoop
Operator,

streaming_buffer_ agent {4 Integer 16 TE AR 3B LLM token 221 [X K

capacity /No

tool <name> : <0 agent {4, W[ EHE e — HIH— N TE, 5 HNE R

peratorRef> SEHL.

description tool {4 String e f&25 LLM [ T E AR

input { -} tool {4 IRAE R T H SR B N o

tool_args input { -} N ol N L — LLM FE AR T EHH s 25
POE 3

041 TCAZHRME
memory = - $25Z LUFJULFE L (#X4]L/ AgentMemoryStrategy) :

DSL 5%

full() S BA H B BT A T S BRI CPU fRff'H., token fft.

sliding_window(n) PRBE AT system Y4200 _Fizilr n 454 n YA > 1
system Ji5 E..

token_budget (n) MEEHIFE system ‘{ﬁ U iaEET, B2 =41 TokenEstimator (E/EA SPI HH;
TokenEstimator 745 token %7 < n., PRt —A 8 & 5L o

summary (n) EREORBE Rl n 53E system JHE, R REARS L — R LLM ], 12153F
H—E LLM q‘,JﬂZE/\JTI?]tc B A

AgentMemoryStrategy. 1 Java: f£H ) ConversationMemory. DSL AR] %5k

Custom(factory) Factory,

042 JRHISA
exit_condition 2&—~ DSL Az, 4340 T HZERIGRT AT LN 3CRE:

finish_reason String et —¥% LLM I [1 finish reason.
content String etk LLM M| 4 assistant PN 257445 66 o
turn int MR eI 1R
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R R 0.5 THZ#

tool_calls List<Map> Ak LLM AR LHIFH, HIE S id. name.
arguments,

tool_results Map<String,Object> LT TEAGKAEE R, % T HZ A key.

messages List<LlmMessage> SEEENFIIRAS CERIME N T EWHE) o

SRAHZE SR N ET, listener [ LoopExitedPayload.exitReason A "exit_condition", fFEAASFE AL IF
‘H iR [F][K) AgentOutput. finishReason {3 B4 £z /X provider reason,

. IEJ)%%%
—/> tool BRZ=4miF ik —17 AgentToolRef. MHIEH A = 4RTH
1. JH[] LLM [ ToolDefinition name (DSL #52%). description ({RE[F description = ---). [ input
-~} H#E S H 1Y JSON-schema parameters X542,

2. — T HEL s HE TR, il agent JEERA] LIS S —HE HHE .
3. resultNodeId, F¥AH &M T E EHEHZ T EHH .

051 [.H schema i &

Gnikenaim iy input { -} YRR E. HA A0 tool_args.<field> [ 1E2 #i 4 £] JSON-schema
H, VB ESEG BT WE e B HMNE otx 25) R schema 1, 2 7EIRA I .

tool searchKnowledgeBase : KBSearchOperator {

description = "Search the knowledge base"
input {
query = tool_args.query

locale = ctx.user.locale // AHIELE LLM F#[ schema H

LLM FE 22— 4N searchKnowledgeBase [ . H, ZR—PPHEFZFFHFZSE query; locale EMANE
B BT EFELR . IRIRE TESEA S IEX G, 225 DSL 454t Bc & — 1> JsonCodec, il arguments
JSON A] LA 7 HIA il 454 A AH

0.6 — PIEEIRHB

T 1 21 B GE AR ——DSL iz T g1y Java 5] S

agent customerSupport {
model = "gpt-4o0"
system_prompt = "You are a helpful support agent."
max_turns = 15
temperature = 0.7

memory = sliding_window(20)
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0.7 Java Builder API — 5 E z

BT

i
o
or

tool searchKnowledgeBase : KBSearchOperator {
description = "Search the knowledge base"

input { query = tool_args.query }

tool escalateToHuman : EscalateOperator {
description = "Escalate to a human agent"

input { reason = tool_args.reason }

exit_condition = finish_reason == "stop" || tool_call("escalateToHuman")

OperatorRegistry registry = OperatorRegistry.builder()
.register("KBSearchOperator", new KBSearchOperator())
.register("EscalateOperator", new EscalateOperator())
.register("1lmChat", new LlmChatOperator(myLlmProvider))
.build();

AgentDef def = new AgentDslCompiler(registry).compile(dslSource);
AgentLoopOperator agent = new AgentLoopOperator("supportAgent", def, registry);

AgentOutput result = agent.execute("My account is locked", OperatorContext.root());
System.out.printin(result.content());

System.out.println(result.finishReason()); // provider reason, {5l "stop" / “tool_calls"
M2k DSL ' streaming = true, B{{f AgentBuilder [} toStreamingOperator(...); iaffHfifiT
NodeChannel }f£ ! AgentStreamChunk,

0.7 Java Builder API

AgentBuilder 5 DSL ¢4 ——X 1y :

AgentBuilder.create(id) F—/~431 19 builder,
AgentBuilder.from(def) MY AgentDef 2 T
.model(String) WE LLM #5i8 id,
.systemPrompt(String) %'E system prompt,
.maxTurns(int) WERIR LR,
.maxToolConcurrency(int) B R T IR LR,
.temperature(Double) BRI

.memory (AgentMemoryStrategy) BV E SRR VA <1 o8
.tool(AgentToolRef) Bhn—4TH.
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.exitCondition(Expression | String)

SR IIR AR iE =

DI B U AR

B buffer K/,

.build() FEHAN AR AgentDef

Y4k % AgentLoopOperator.

Y4k ik StreamingAgentLoopOperator,

.streaming(boolean)

.streamingBufferCapacity(int)

.toOperator(ref [, registry])

.toStreamingOperator(ref [, registry])

0.8 10 RLE

JIT A record ANAIAR s B IR 51 i o

0.8.1 AgentDef

id String DSL HHIFR RS o

model String LLM fi id; A H
systemPrompt String A LA nulls

maxTurns int BRIA 10,
maxToolConcurrency Integer null => ARIF %
temperature Double null=> {fiff} provider Bil.
memoryStrategy AgentMemoryStrategy BRI Full,

tools List<AgentToolRef> 4 DSL I o
exitCondition Expression Al LAA null,

streaming boolean true => fifi A 1o
streamingBufferCapacity Integer izt buffer K/N, BRIA 16,

082 AgentInput

messages

List<L1lmMessage>

L SIS

CAVEAL I TEZ: AgentInput.from(Object) SxfloE44 i
B See

0.83 AgentOutput

content

371
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0.8 {osR4it — 55 E

HREMAY R

finishReason String I, Finish Reason 5 555 .

turnsUsed int PEIRSLBRE T 2 i

messages List<LlmMessage> SEHENTUE, fFE system / assistant / tool JH L.
toolResults Map<String,Object> T4 L HEER | 1% tool-call id /4 key .
checkpoint AgentCheckpoint HTFIRE R, A2A null,

084 AgentCheckpoint

conversation List<LlmMessage> BRI E R
turnCount int o HR B A ES Y
toolResults Map<String,Object> R T HEASE,

B 548 E Y session / state-machine checkpoint —EH: ALl , BT LAE B 5SS REAKIE T o

0.85 AgentToolRef

name String Feirzn LM [ T HAZ,

operatorRef String OperatorRegistry H{EMAYE T4 -

description String LLM & Z|1 E—1 ik o

graph Graph HESIZE T B I i T

resultNodeId String AR LR R R

toolDefinition LlmProvider.ToolDefinition LLM {] schema (name + description + parameters) o

0.8.6 AgentStreamChunk (sealed)

firh &2 B AL
Token text: String. turnNumber: int A1 LLM token (8;—4H).
ToolStart toolName: String. toolCallld: String. turn THIRKE ZHIo

Number: int

ToolEnd toolName: String. toolCallId: String. success: [ E5EHZ /5.

boolean. turnNumber: int

Done finalOutput: AgentOutput MG — 1 chunk, TEEREIEH .
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- 0.9 Finish Reason 5 534

0.9 Finish Reason 5 75

E-S H BT HL

AgentOutput.finishReason it —K provider reason, {4l "stop". "length" B "tool_calls"; Jii
R

LoopExitedPayload.exitReason "stop". "exit_condition" mf "max_turns", 1JiHH loop MAt AL R

MaxTurnsExceededException iK% max_turns B ELREHHY, $E77 checkpoint; AS2=#&[F] finishReason

A "max_turns" [ 1E} output.

MaxTurnsExceededException ;& M AgentLoopOperator.execute il i1 AT 8 SR ME=Es I M B2
A B L EE R

0.10 AgentExecutionListener iy

#J.f] record

onAgentTurnStarted TurnStartedPayload turnNumber. messageCount

onAgentLlmCalled LlmCalledPayload turnNumber. model. promptTokens. completion

Tokens. latencyMs. finishReason
onAgentToolDispatched ToolDispatchedPayload turnNumber. toolCallId. toolName. argumentsJson
onAgentToolCompleted ToolCompletedPayload turnNumber. toolCallId. toolName. success.

latencyMs. resultSummary
onAgentLoopExited LoopExitedPayload totalTurns. totalLlmCalls. totalLlmTokens.

totallLatencyMs. exitReason

A EHFEE 4221 AgentCallbackContext, HAf executionId. graphName. nodeId. operatorRef, fif
AEERA B S, HE SR AR LA AT -

R —E 4 7 & © onAgentTurnStarted — onAgentLmCalled — (£:7k T E3H ) onAgentToolDispatched
— (FFk T2 H) onAgentToolCompleted — ¥t A F—%¢ 53 onAgentLoopExited,

0.11 ConversationMemory SPI

ConversationMemory /& sealed | (ZLF| A FullConversationMemory. SlidingWindowConversationMemory.
TokenBudgetConversationMemory. SummaryConversationMemory). FHFZAS L) J7 A8 S04 :

€T w1

ConversationMemory.full(initialMessages) R
ConversationMemory.slidingWindow(initialMessages, R A system Y421 AT windowSize 4&F system
windowSize) HE.
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o

PR

0.12 LLM Provider 3JA] (bloge-common-operators) - [ E By R

T BIE

ConversationMemory.tokenBudget (initialMessages, max MR AE system Y 2T 1475 B2 token SLEUF& Tl

Tokens, tokenEstimator) i
ConversationMemory.summary(initialMessages, summar 44l system 2 55H G summaryThreshold A
izer, summaryThreshold) summarizer,

PR RGN SPL LR H E AT :

e ConversationMemory.Factory create(List<LlmMessage> initial), W] LA i% [A]{F{i] Conversation
Memory SE45, +& AgentMemoryStrategy.Custom(factory) FY44 7.

» ConversationMemory.Summarizer summarize(List<LlmMessage>), J2& Summary % W& iy I8 F A9 28 50
bloge JZ{ TS AN & B summarizer; H O z— RIAT, @502 F A —IX LinChat, prompt 5 i 2%

R

0.2 LLM Provider 3] (bloge-common-operators)

agent TR M KA B 251 OpenAl / Anthropic / Azure {5 . & A OperatorRegistry B4ZFRIE L IENIAYE
Fo XEHZ{FAT bloge-common-operators ik

LlmProvider com. leanowtech.bloge.operators.spi. Ji&ENIREA % FugHg SPI,
LimProvider
LlmProvider.LlmMessage 4 record role. content. parts. toolCalls. toolCall
Id,
LlmProvider.ToolDefinition %% record name. description. parameters

(JSON-schema map) »

LlmChatOperator com. leanowtech.bloge.operators.ai. [GAEPIREF; ERIAAF4S "LimChat"s
LlmChatOperator
TR E T EEEoR 479 "LinstreamingChat”, #ifis\ agent
.
TokenEstimator com. leanowtech.bloge.operators.spi. {14 token %%, %5 token_budget ifZH .
TokenEstimator S R R BRI SE .

H15 —> provider FtSLEL LimProvider, JFME T-B{445 LimChatOperator, agent JEERXT I 52415 I o
013 Spring A&7

bloge-agent-ext H CLANH (LA Spring H Bl E . 7E bloge-spring AW 54404 1455 T Spring {8 &

it B — D
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AgentEventJournalBridge BlogeEventJournalAuto 24 bloge-agent-ext. bloge-event-journal [&]H]
Configuration 1E classpath, H. spring.bloge.event-journal.

enabled=true 5y U4 AgentExecution
Listener [[J#7E NG| # B9/ H &

ATk listener 2D OptionalAgentListenerSupport N AgentExecutionListener, %A agent-ext
JAR [} bloge-spring HE A IRE LIF. AHsH
{T-fi] AgentExecutionListener Bean A&t H shith
B

—
spring.bloge:
event-journal:
enabled: true
BRI 51, LIS provider, $F- WSWF A4y Spring Bean 557 HIT]
RegistryAutoConfiguration P&/ al+aHL .

AU A 20 FEHEIAR Operator

0.14 BRI
agent JEENFIHEE bloge MESIE LREE/E A L2

JEAA 55T ] R N M SR e 50 bloge &, /H agent,

ST 5 LLM R BRE ML SR AT A7 2% agent { -},

Can?

FE 247 phase / 5F TR — M E M LAE? REHL (FiFst D)o

BRI S 21 OV LLM H ik Session (% 14 &),

H)?

S token i [ B v UI? MEAR R streaming = true Bf stream agent; JizUEE/R
S L % Co

RN EHE R LLM . T HEIR & SHER? AgentExecutionListener + AgentEventJournalBridge,

agent ERSHLAT LAEAE 5 agent A DL state [{] operator, ARZSHL AT LIEA T L 52 agent” Hji

015 WLAEE IR

* 55 model = o ISR, model id WA, ZSJRFHELZEIIRE T
o IEF UimChat & -, DSL 4giidt, (HE —4mtfi "unknown operator”, 4 registry I iC/54% LimChat
Operator (Ejfii=; LlmStreamingChat).
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0.16 HIEXFETHLR — 5 E

BRERY R

o {f input { -~} Z 4P tool_args.x. tool_args HfEH:/™ tool Y input BEEE A%, £F exit_condition
HORIAL R D1 o

s KAE BT fullQ)o SRR ETER B s & Bl A—— B4R K sliding_window(n) B token_
budget(n),

o summary () 75%1% summarizer. ¥R\ Summary 5EIS S ELANERIE LA (B E Sk LLM JEH) ;. 05
SR HAR B B RS 17,

o JKIE AR exit_condition. HNSLG|H TAHRAB A AER] tool 55 key, JEEAMEIRHZHIF] max_turns.
P I 22 ] I35 3IE happy path 53 Thlg {2

© MEXTG T HZ% schema A LS. T HSHGEEEHIMLAERT, 45 DSL Jwifds &1 IsonCodec, iXHE
tool_args. foo.bar 7 BEMRAT 2 57 ZIC G HIXS G5 A3 RE Tt i TRUZ 74 HR 7 B

* MaxTurnsExceededException 751 S HiA#i k. 23 M execute() FE_E % ¥ A agent BYE TCAG LA
catch CIFR A B AR, HISNZE 2 HU mbR )L crashed.

016 HIECETTHIRR

e BT E—RITRIFNET. EroidisE (promptHint. usageExample. constraintsDescription)
1F A2 agent JFERH SIEFE T H description 5 JSON-schema 2/~ K IF

< BB E—HI SR S iR C e WA AE I P 5 C U FY [ — % NodeChannel #E H
AgentStreamChunk,

o 19 BE—F M. AgentEventJournalBridge 04— AN £ LS 19 BAGIARIFMF H &,

« F9E—THH T, operator-metadata.json Tt HI45H 5 agent FER & £5 B Tool
Definition [/,

o %420 BE——Spring 5457 EN . FETUO 2514 Bean 74/} ; OperatorRegistryAutoConfiguration J& ki
A5 T aF B AR RS 12 o

« 1T E—R R AR ENSE S,
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—_— T P fff 5% F —difi sk

5% F ——Hfek

A5 J2 decision_table 5 i S MU YMUBH A T AL A B SR TRIE AN A rp SR ORIE. i Hh AR

R ELERUR T bloge YR 5 £ ML 72

R EATRG A TR S T BRI AR %, o E s S o AEMEST ISk, BN 8BS E—I

WKL G . AT T4, 1200 5 34 75 Lab 6,

0.1 TEIEHA
decision_table <id>(

<paraml> = <exprl>,

<param2> = <expr2>,

) [hit=<first|unique|any|collect>] [-> <OutputType>] {

rule (<param>: <predicate>, ...) —> <output>

[otherwise —> <output>]

e hit= 2R\ N first,
* > <OutputType> FJZ M AT S s A SH — SR AT 9y iy R DTS AR
o 5% rule 76 (...) HOE BHERR 240

§otherwise 15 ) o

/NN l——hit=Ffirst + bRk :

graph creditScreening {
decision_table credit_tier(score = applicant.output.score) hit=first —> String {
rule (score: score >= 750) —> "platinum"
rule (score: 680 <= score < 750) —> "gold"

otherwise —> "rejected"

377
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0.2 P A P

—ff F—IRIEGER

0.2 i SR R P

2 5N i

FeULEE H T otherwise

3t

first I W I Y 25— 4 DL S

unique il RUNTIME_DECISION_TABLE_
AMBIGUOUS_MATCH

any # A VCACH i AHSE (Objects.equals)
N F3F; A4 S RUNTIME_DECISION_
TABLE_CONFLICTING_MATCH

collect WS A VL] output. items

RUNTIME_DECISION_TABLE_
NO_MATCH
RUNTIME_DECISION_TABLE_
NO_MATCH
RUNTIME_DECISION_TABLE_
NO_MATCH

iR[A { items:
[=A

FF

il

=

(1, A

CODE_NO_MATCH

CODE_AMBIGUOUS_MATCH / CODE_
NO_MATCH

CODE_CONFLICTING_MATCH /
CODE_NO_MATCH

first R fl——28 S an R AR AR

graph decisionBasicFirst {

decision_table credit_tier(score = applicant.output.score) hit=first -> String {

rule (score: score >= 750) —> "platinum"
rule (score: 680 <= score < 750) —> '"gold"

otherwise —> "rejected"

unique /R l——R LA A, AR -

graph decisionBasicUnique {

decision_table credit_band(score = applicant.output.score) hit=unique -> String {

rule (score: score >= 750) —> "prime"

rule (score: 650 <= score < 750) —> "standard"

otherwise —> "manual"

any TR P——2 F MU AT LARI I der, w4 24 e -

graph decisionBasicAny {
decision_table approval(score =
rule (score: score >= 700) —-> "approved"
rule (score: score >= 750) —-> "approved"

otherwise —> "manual"

ctx.score) hit=any —> String {

378
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— 5 F——u5f K 0.3 otherwise 1& .

collect /4

Fir At AR U ER DTk 2 output. items:

graph decisionBasicCollect {
decision_table applicable_discounts(score = applicant.output.score) hit=collect —> String {
rule (score: score >= 700) —> "loyalty"

rule (score: score >= 760) —> "premium"

0.3 otherwise & X

s 17#1% otherwise /N{E1E otherwise

first TC 2 =R Ay R JCUCHE — RUNTIME_DECISION_TABLE_NO_MATCH
unique TC 2 =R Ay R i JCUCHD — RUNTIME_DECISION_TABLE_NO_MATCH
any T2 CH i v e A & JCUCH? — RUNTIME_DECISION TABLE_NO_MATCH
collect Tt BN EGaRR, SEEin—NM%E  ZUCE — & { items: [1 }, AR

collect [k 2 Ab: T first. unique. any, otherwise J& " Yot —— F7E H AR H N FEAS DT L Hsf A
fil ko AT collect, BR—ATLAAMHHN, B2 OB HiE s items i, jX—7% 5 H decision-
table/collect-otherwise lint JN] (INFO f“E)E) tric, fEnRAXEGTEAE N .

04 KRS

SE=FIPAR . [F—3kFHPRYITA rule (345 otherwise) WAZRfE FHH A TR
(COMPILER_DECISION_TABLE_OUTPUT_SHAPE_MISMATCH),

TR S B i H R

Frim (scalar) —> "value" /—> 3.5 <node>.output.value

M 4 F B (named fields) —> { rate: 3.5, maxTerm: 30 } <node>.output.rate. <node>.output.max
Term

WS H (collect items) hit=collect + (T2 H <node>.output.items (List Z57)

Zhl (2 5E)

graph decisionMultiOutput {
decision_table loan_terms(
score = applicant.output.score,
amount = loan.output.amount

) hit=unique —> { rate: Decimal, maxTerm: Int } {
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0.5 inizBf% — ff5E F— R

rule (score: score >= 750, amount: amount <= 500000) -> { rate: 3.5, maxTerm: 30 }

otherwise —> { rate: 6.0, maxTerm: 5 }

05 in izHE
in FEARNEE IR SR G AR R, L FITE
W A —F AN

rule (type: type in ["vip", "enterprise", "gov"]) —-> "priority"

AR (i, 1it2, ...].

o HANICEWIIE String. Number =i Boolean 7 Jf it K. AR EY K2
o i ST RIS fih % 4% 445 . COMPILER_DECISION_TABLE_IN_LITERAL_ONLY.

o ZSH (type in [1) FRIEAVCEATATEHIAN

ZRIE

graph decisionTableInStatic {
decision_table customer_tier(type = ctx.type) hit=first —> String {
rule (type: type in ["vip", "enterprise", "gov"]) -> "priority"

otherwise —> "standard"

052 JET

(AN

rule (type: type in allowed) —> "priority"

« HMEERANTHEUSES, R TILAUENT N Collection 5,
o RAVFREEIEUN ctx.allowed. obj.list. al0]l——iFifid decision_table(...) LS L EES
BN

o EBEAEIBA TN I Collection 250 (U0 String B Integer), bloge #7745 RUNTIME_DECISION_
TABLE_INVALID_COLLECTION_PARAM {{f4[f] DecisionTableViolationException. S L4 in 3k
HIAT IS5 O SLBRIB  THE R AL
o JE{HSH nulU B B2 R ] false (CRH05F7) o

ENE

graph decisionTableInDynamic {
decision_table customer_tier(type = ctx.type, allowed = ctx.allowed) hit=first -> String {
rule (type: type in allowed) —> "priority"

otherwise —> "standard"
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e Y 0.6 7 ILRE B

053 FEMIE L —MFIE A
B A FUER B N34 B UE S L4 (evaluateBinaryOp(EQ_EQ)) o JXE ML Integer(700) 5 Big
Decimal(700.0) HEHL A VRANSS IR ANR] BT R A A BB B AN [R] T 18 38 70 A B AL o

0.6 i ULFE B

061 L AEFHBGEUA——FE RN TR 5| FHES R (2

// [X] %455 COMPILER_DECISION_TABLE_RULE_SCOPE_VIOLATION

rule (score: applicant.output.score >= 750) —> "prime"

// [0K] il 25080 % N H
decision_table credit_band(score = applicant.output.score) hit=unique -> String {

rule (score: score >= 750) —> 'prime"

062 2. B IBRIRA—EL

// [X] 9iiF4Ei5: COMPILER_DECISION_TABLE_OUTPUT_SHAPE_MISMATCH
decision_table tier(score = ctx.score) hit=first {

rule (score: score >= 750) —> "prime" // PR

otherwise —> { label: "manual", flag: true } // B FE

FARA—E!

063 3. in M E B FESE

// [X] 9wiF41%: COMPILER_DECISION_TABLE_IN_INVALID_RIGHT
rule (type: type in ctx.allowed) —> "priority" // {RE&Z/AAT

// [0K] FESHHFRDIE
decision_table tier(type = ctx.type, allowed = ctx.allowed) hit=first —-> String {
rule (type: type in allowed) —> "priority"

0.64 4. in G MSEEEFTHSAZE Collection
EAREL in AN ZEEIS T iEAT Al Collection ff (W1 String Bi Integer) . bloge #ffii :
RUNTIME_DECISION_TABLE_INVALID_COLLECTION_PARAM

SR E S BRI TS RIS PRI TN 28 . I AR R R B ek gh i Rk
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0.7 JEATIHIRR

—ff F—IRIEGER

0.65 5. collect + otherwise

// [INFO] decision-table/collect-otherwise

EURIBIN, AR 2SR

// X otherwise THISAERFKIBATINERYG “baseline" JBNZE| items,

/7 BMEHABRIN a7 EHIAXE B R_RARNZ .

decision_table discounts(score = ctx.score) hit=collect —> String {

rule (score: score >= 700) —> "loyalty"

otherwise —> "baseline" // RUEHHETNN

07 ofTHTEE RS

Fi g iaf TR LA DecisionTableViolationException i . code “FEHERT DL N ELS I wire PG Z —:

Wire 547

fir & B AL

RUNTIME_DECISION_TABLE_NO_MATCH
RUNTIME_DECISION_TABLE_AMBIGUOUS_MATCH
RUNTIME_DECISION_TABLE_CONFLICTING_MATCH

RUNTIME_DECISION_TABLE_INVALID_COLLECTION_PARAM

BN P HAE ] otherwise
eI SR A i

22 SR i H B HH B AN A 45

ZEURMRHT N Collection

first. unique Bf any

unique

any

in <param>

IXLEEFRG IR RE R L) o A5 N R SRR AL TR

a5 TR LR, 35

bloge A (A IFIATE A TORUN PR E Lo FEEFRARINAF (T2 W5 EA CI lint fij ) -

fist 2 Je A

COMPILER_DECISION_TABLE_IN_LITERAL_ONLY
COMPILER_DECISION_TABLE_IN_INVALID_RIGHT
COMPILER_DECISION_TABLE_RULE_SCOPE_VIOLATION
COMPILER_DECISION_TABLE_OUTPUT_SHAPE_MISMATCH
COMPILER_DECISION_TABLE_OUTPUT_TYPE_INVALID
COMPILER_DECISION_TABLE_UNKNOWN_PARAMETER
COMPILER_DECISION_TABLE_DUPLICATE_CONDITION
COMPILER_DECISION_TABLE_PARAM_RESERVED
COMPILER_DECISION_TABLE_PARAM_DUPLICATE

COMPILER_DECISION_TABLE_PARAM_NODE_CONFLICT

in [...] BEHESEFHETER

in <expr> H{UAEBANSH L

MBS T ARSI N

PUE R TA—SB s IR (FRE vs. &4 7B
ik H R TRR ) F BN & 075 name: Type JE=
NSRS L T 3R LA R B 24

PR SR B9 5544 5 2 A )

BH4 5 DSL Kk phss

FH I EEE S

SR G A
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e Y 0.9 fH/Nlisfrn

0.9 I/NAIBLTANH

0.9.1 1

graph ex1First {

hit=first + otherwise

decision_table credit_tier(score = applicant.output.score) hit=first —> String {
rule (score: score >= 750) —> "platinum"
rule (score: 680 <= score < 750) —> '"gold"

otherwise —> "rejected"

+
}
FiHH: score=720 — credit_tier.output.value == "gold",
092 7 2 hit=unique 157 Y UC e e R B A

graph ex2Unique {

decision_table risk_band(score = ctx.score) hit=unique —-> String {
rule (score: score >= 650) —> "eligible"
rule (score: score >= 700) —> "preferred"

// JG otherwise

+7 score >= 700 W|WSEHLMFE AT - RUNTIME_DECISION_TABLE_AMBIGUOUS_MATCH

Tl : score=720 — i1} DecisionTableViolationException, code 4 RUNTIME_DECISION_TABLE_AMBIGUOUS_
MATCH,

093 3

graph ex3Collect {

hit=collect + iy &4 F Bt

decision_table loan_badges(
score = applicant.output.score,
amount = loan.output.amount
) hit=collect —> { label: String, discount: Decimal } {
rule (score: score >= 700) —> { label: "loyalty", discount: 0.02 }
rule (score: score >= 760) —> { label: "premium", discount: 0.05 }

rule (amount: amount <= 100000) —> { label: "small-loan", discount: 0.01 }

FiHH: score=780, amount=80000 — loan_badges.output.items £ =1 55H:
loan,

loyalty. premium. small-

0.10 F3iEZ [
o S BE—AMERRI S — S5 1F. 4357 vs. decision_table R FE RS
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0.10 HiF=H — [ F—— 5

e FOEFE — T HE TAER — —decision-table/missing-otherwise f{] decision-table/collect-otherwise
F lint 2

o %348 —Lab, Lab6 7 unique. collect 5 FH RN F24>)

o 17 BE——0AERENE Agent JEOERAE MEAE T R — IR RRIRE 5 B O ERALS, SBLAT TR O
WEAAT
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— i G —DSL T 5% Ff: G —DSL T.fe&%

fff > G —DSL L=

5 8 T AP ANFRR AT O IBA B 77 ARK AR A TR BT, AR — IR B .

0.1 import 5 alias

Mt o UE H alias:

import "./payment-flow" as paymentFlow

VAT B3t alias I, 4SS TT B (RIS — B S Ak BN SCRROS I ottt 60 SO T o 4 I s

51/ #. FileSystemGraphResolver DY SCHF H g AT HEIXT B (2 BOREISCHE TR S ARIEE alias 1)
FEE AT IR.

0.2 schema A

T BRI L

WAL i field: String
AR AR L field: String?
ERCE e ) i 44 schema
S IR — I R BB a1 WHEL ...}
RIS List<T>
HHELZE Map<K, V>

RCI1 I AREG UEXT N IR B LS REZS H IR L F B2 W . AR5 ¢h08 probe [EI I A F T customer; ANELAUIX
— WM AR RRA ) 7K ATE Lo
0.3 ValidatedSchema /~ % DSL jE3k%

Java runtime 1] [T ValidatedSchema f{f expected schema 5 STRICT. COERCE Bf LENIENT ZEM&4H 45 . DSL Zikds
ARG A N 152 H) expected schema; JZ4 71 SRS 8 (H AR IG IR B . P ANREIR G I — D458 Sif
WIEE ARG, AN THME— 8 TR R
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0.4 resolver § i it =[5 G —DSL T.F&%

0.4 resolver ¥ i1 A

F % X GraphResolver j&i {3 sz ¥ (0J4 classpath s RRCAS AL RIS grapho & w25 HHAE S s W]
BRMANE IR e AR AP RN AR E T8 = R G HRSE, A import 153% H 3

05 E[YAN]

* DslCompiler.java
* FileSystemGraphResolver.java
* ValidatedSchema. java

* DslFeedbackLoopProbeTest. java
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https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/compiler/DslCompiler.java
https://github.com/xbdotl/bloge/blob/master/bloge-dsl/src/main/java/com/leanowtech/bloge/dsl/resolver/FileSystemGraphResolver.java
https://github.com/xbdotl/bloge/blob/master/bloge-core/src/main/java/com/leanowtech/bloge/core/schema/ValidatedSchema.java
https://github.com/leanowtech/head-first-bloge/blob/master/probes/ch08-dsl/src/test/java/com/leanowtech/bloge/book/DslFeedbackLoopProbeTest.java

37 H——Durable SHUBILIEITE% [ff 5% H —Durable 5Lz T2%

ff} 5% H ——Durable 55l iz 127%

5 21 22 EARFANURI S FIT s ASB S QR AR BAZ X B 240

o1 FHASKERCE

5% owner identity. claim timeout. scan interval. batch size. maximum recovery attempts 1% 45/5% |- H4f >k

I timeout BAE A TIRE MY KEIFaFHPIEh IR . MIUBCE fencing epoch.

02 FHSTRE

#5545l ShardResolver %5, BEA 4 M RoutingStore 2HL. TR T EE R (FIEE A EHl5EER
A 5. T EH binding, KE G, AEHY ZEHHT hash [CHITH .

03 LUK A SEL

WA R B T S R 2R S

topic / queue worker gE /-5 A

heartbeat R 5 EIR AN

batch size 42 in-flight R

retry effect 725 5 EH & H5E1E L
result timeout BUE IR3 25548 DLQ 403

0.4 Store migration 1% %

TR NUA LT H bloge—durable-mybatis {5 Flyway A A #E, ANHLIHER) V25 APk AL &R
53105 schema history. /25| f7/E1. W H artifact checksum. JEFEHT [EIA1FIE M3

0.5 Benchmark jf g5tk

commit / artifact:
JDK / CPU quota / heap:

topology / operator behavior:
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0.6 FEHHIAL — [ff55 H

Durable SHILIZ12%

arrival model / concurrency:
warmup / measurement / forks:
external stubs and store:

raw result path:

single changed axis:

stop rule:

claim and non-claim:

benchmarks/run.sh 5 compare.py f2MafFRIELEG N 15 BIEAAR H Y7y A B A AL, REENBrihE
il JEBUEIEH o

0.6 FEHIAL

* benchmarks/run.sh
* benchmarks/compare.py
* RecoveryLoopConfig.java

* RuntimeRoutingShardingTest.java
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https://github.com/xbdotl/bloge/blob/master/benchmarks/run.sh
https://github.com/xbdotl/bloge/blob/master/benchmarks/compare.py
https://github.com/xbdotl/bloge/blob/master/bloge-runtime-spi/src/main/java/com/leanowtech/bloge/runtime/engine/RecoveryLoopConfig.java
https://github.com/xbdotl/bloge/blob/master/bloge-durable/src/test/java/com/leanowtech/bloge/durable/RuntimeRoutingShardingTest.java

m— [ff5% | —Spring £/ 5%

B> 1 ——Spring 72 %

fff> T ——S8

pring 7" =7

THAEER 20 B DA MUE 5 (AN o IXELRA RO &I, ARE —FH R,

R BB ANEAE

o1 IFHKE

% 20 E.

0.1 starter HBNECE T4

F Sl & ok Spring Boot 3.x [ AutoConfiguration. imports SO EMF, Horfpal i /N T2 A il A .
N T T BlogeAutoConfiguration N8-S5t A1) BlogeCoreAutoConfiguration:

BlogeAutoConfiguration

BlogeCoreAutoConfiguration

BlogeDurableMigration

Configuration

BlogeGraphEngineAuto

Configuration

BlogeDurableAuto

Configuration

BlogeAuditAutoConfiguration

SessionExecutorAuto

Configuration

BlogeStateMachineAuto

Configuration

BlogeEndpointAuto

Configuration

N E—5 N\ BlogeCoreAuto

Configuration

OperatorRegistry. GraphLoader.
List<Graph>. P2 FLF L iEd
B NE checkpoint 1T T E

i1 builder 6l E GraphEngine, 5 AT

ObjectProvider WpMEH

G+ AL {74« RecoveryConfig.
RoutingStore. Flyway jT#%

AuditJournallListener

4li N {F SessionExecutor; T[4 durable
session adapter 5 manager

durable state-machine manager 5k & 4%

/actuator/bloge. /actuator/blogeStats

389

isE2 S8

YT

bloge.decrypt-checkpoints=true Fl.
classpath F{EfEIF#

AJi3 I checkpoint fif 2 122 B

classpath |-77 bloge-durable H{F7F Data

Source bean

spring.bloge.audit.enabled=true H{Z(E

AuditJournalStore bean

classpath [-77 bloge-session-ext; durable
bean MAE RN 2. store 5 definition
lookup

classpath |-/ durable state-machine 5 [,
spring.bloge.state-machine.

enabled=true

classpath |-47 spring-boot-actuator
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https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/resources/META-INF/spring/org.springframework.boot.autoconfigure.AutoConfiguration.imports

0.1 PrIkAh — [} 1 —Spring /Ej 5%

FRAL A
BlogeObservabilityAuto Fabr. 4EEHEES. MDC. Hik. @357~ classpath |47 bloge-metrics—otel
Configuration “w
BlogeEventJournalAuto i H AL Ay R classpath -7 bloge-event-journal
Configuration

IERAR B N 2206 session e, A LARCA 12 4E 14 ZE——22 % Session. J—EE 2T SessionExecutorAuto
Configuration & )5 B IF R R AIBFTHI AR 5 4E . session graph. phase / round #1047+ ZS[R#EH;, DAN AT
A A o
0.1.2 @BlogeOperator 71 fi#
€ X 1{F BlogeOperator.java [:
@Target(ElementType.TYPE)
@Retention(RetentionPolicy.RUNTIME)
@Component
public @interface BlogeOperator {
@AliasFor(annotation = Component.class, attribute = "value")
String value() default "";
String description() default "";
String owner() default "";
String[] tags() default {};
String promptHint() default "";
String usageExample() default "";

String constraintsDescription() default "";
b

B )Emt & @Component, ffrLL Spring §E % ¥ 'F . BlogeAutoConfiguration.operatorRegistry() bean Jj %

SR A HR1IE T @BlogeOperator HY bean, JiLAfiRHY value() N4 £ — 13 I} 2] DefaultOperator
Registry 1,

T 7] agent/LLM SEREHT, =i ANEE ] AL agent i 1% operator: promptHint 451Jf agent fi] B £
I, operator; usageExample %5 Hi 7R 1% operator 115 DSL Jv B constraintsDescription i 5% | A
schema WP 8558 AR o IX = AR HEL ATk

0.1.3 GraphEngine 2 {1{A] 2H2E
BlogeGraphEngineAutoConfiguration 1556 | 2 bean, %57 tenantContextResolver f{] tenantResource
Policy F T2 %3, JFHL{t GraphEngineCustomizer [F|IH 4, 1LARTCTFEEHIE D4 bean Rl %X

Eo
BlogeGraphEngineAutoConfiguration 1 graphEngine() bean Jj 3= 6t 45 A4~ Al 3k P /5 & B (6 1] T Object

Provider:
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https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/annotation/BlogeOperator.java
https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeGraphEngineAutoConfiguration.java

w—[ff5 1 ——Spring 47557 0.1 KA

@Bean

@ConditionalOnMissingBean

public GraphEngine graphEngine(
OperatorRegistry registry,
ObjectProvider<OperatorInterceptor> interceptors,
ObjectProvider<ExecutionListener> listeners,
ObjectProvider<CallerContextCarrier> contextCarriers,
ObjectProvider<CheckpointCodec> checkpointCodec,
ObjectProvider<VersionRoutingPolicy> versionRoutingPolicy,
ObjectProvider<TenantContextResolver> tenantContextResolver,
ObjectProvider<TenantResourcePolicy> tenantResourcePolicy,
ObjectProvider<GraphEngineCustomizer> customizers,
/* ... % ObjectProvider ... */) {

GraphEngine.Builder builder = GraphEngine.builder()
.registry(registry)
.interceptors(interceptors.orderedStream().toList())

. listeners(listeners.orderedStream().toList())
.contextCarriers(contextCarriers.orderedStream().toList())
.checkpointCodec(checkpointCodec.getIfAvailable())
.versionRoutingPolicy(versionRoutingPolicy.getIfAvailable())
.tenantContextResolver(tenantContextResolver.getIfAvailable())

.tenantResourcePolicy(tenantResourcePolicy.getIfAvailable());

if (properties.getEngineMode() == BlogeProperties.EngineMode.REQUEST_RESPONSE) {

builder.requestResponseDefaults();

customizers.orderedStream().forEach(c —> c.customize(builder));

return builder.build();
¥
XM E VR B o Spring bean [ {£{f] OperatorInterceptor. ExecutionListener. CallerContextCarrier.
TenantContextResolver &Y TenantResourcePolicy #B<# 515 H 304 . RIKIEA 77 22 F s #E 5] 1
builder,
GraphEngineCustomizer & [Elf#Z [, LEVRAERTA B 3hHC & BLAE ] engine-mode T i FH 5¢ He J5 il i
GraphEngine.Builder — G #3415 | 25 bean:
@Bean
public GraphEngineCustomizer myCustomizer() {

return builder -> builder

.schedulerTimerSupport(myTimerSupport);
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0.1 PrIkAh — [} 1 —Spring /Ej 5%

o1s O EEME

il 7F BlogeProperties.java 11, Hi%% M spring.bloge:

spring:
bloge:
dsl-locations: classpath:bloge/ # .bloge CIFHIFA A HE
hot-reload: false # SCPE ST AR AR BN E g ik
default-timeout: 30s # BT U
accessor-mode: method-handle # R A
engine-mode: auto # 9|2k (auto | request-response)

streaming-default-buffer-size: 16 # i U220 < o/

engine-mode f| streaming-default-buffer-size. engine-mode >}5|Z& builder Vet 5 2% . AUTO (B
WN) (AR % B REQUEST_RESPONSE Ay 5 A= i i 1 SR YE 1] P9 1Y) graph R AT . AL BRI AE
streaming-default-buffer—-size ¥ graph PUTIHERINTT FELZ X,

015 FHAEYE

24 spring.bloge.tenant.enabled=true [, starter 2= (il # SpringTenantContextResolver #] SpringTenant
ResourcePolicy bean, £ A5 |EE004FH 1 E S

spring:
bloge:
tenant:

enabled: false # EHK
mode: header # header | security-context | static
header-name: X-Tenant-Id # PP BT RS HTTP Sk
namespace-header-name: X-Namespace # i 2425 AT (1 HTTP =)
default-tenant: default # [FHEF 1D
default-namespace: default # MR & 25H]
max-concurrent-executions: 100 # PR BIR
max-starts—per-minute: 0 # GRFH P HERRRE (0 = JCFRHD)

mode &It PR EAH S A AR AT 77 3

AT AT AL

HEADER M HTTP 35 3R SL 2B X-Tenant-Id f{] X-Namespace

SECURITY_CONTEXT M Spring Security [ Authentication.getDetails() H#EH tenantId/
namespace

STATIC 62432 18] default-tenant / default—-namespace

B 3R )G, starter A2 VE— TenantContextFilter —~ servlet 1 EZY, J#Eid TenantContext
Holder.callWith() #4519 TenantContext 4 £ Y ih R, [HHEA HTTP 353K 1 [H] (1) 776 A 1)
ERIN GraphContext #4id #BRES 2 [H] —PMHF .
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https://github.com/xbdotl/bloge/blob/master/bloge-spring/src/main/java/com/leanowtech/bloge/spring/autoconfigure/BlogeProperties.java

w— [f{ 5 1 ——Spring 5% 0.2 RN N RFC 9457 ProblemDetail

0.6 AN H JE I

spring:
bloge:
version-routing:
policy: latest # latest | pinned | canary
pinned-version: null # policy=pinned [} PMHE
canary-primary: null # canary HYERUAR
canary-candidate: null # canary M9k AR
canary-percentage: 10 # i h BB AR AR T 90 EE
017 RS R
spring:
bloge:
durable:
routing:
mode: single # single | hash | tenant
tenant-strategy: null # shared-table | separate-schema | separate-database

default-shard-id: default

fallback-shard-id: null

shard-ids: []

tenant-shards: {} # tenantId - shardId [FJMsf

018 FEAMAFME L

214 classpath |-/ bloge-durable H {£{F DataSource bean i, starter 2x{il|Z—> durableSqlSessionFactory
bean, iz{T Flyway iT# (UIE spring.bloge.durable. flyway.enabled=true, X &2R0H), FHEM+£210E
FTH {74 bean B A @ConditionalOnMissingBean, FfLARH] PARE G HAP R —1 . SE8HI RS
ExecutionStore. ExecutionCheckpointStore. WaitStore. WorkItemStore. GraphRegistryStore. Routing

Store. TaskInboxStore. EventMatcherStore. EventDeduplicationStore. ArchiveService #[]DurableControl

PlaneService,

0.9 fEREFR/N AR

BlogeHealthIndicator {f %2 /—> graph ¥ NZL R 2 UP, FEXFE a4 45 DOWN FF[ff4f7 " reason": "No
graphs loaded". & HI{E /actuator/health [£] bloge ZHif .

02 G5 1R NN RFC 9457 ProblemDetail

bloge-spring-web 7t classpath [, flff5 BLOGE Fif #<= ¢k et 2] RFC 9457 ProblemDetail, IXHE7% 13
ERHEG— Plas iR E RS =, A2 HERR
HTTP/1.1 422 Unprocessable Entity

E

Content-Type: application/problem+json
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03 F|FAEE — [} 1 —Spring /Ej 5%

{
"type": "https://bloge.dev/problems/graph-version-mismatch",
"title": "Graph version mismatch",
""'status": 422,
"detail": "Execution started against orderProcess@v3 but live registry has @v4.",
"instance": "/executions/exec-12af9",
"executionId": "exec-12af9",
""graphId": "orderProcess",
"expectedHash": '"sha256:1f3a---",
"actualHash": "sha256:9c0e---"
b

BlogeProblemDetailAdvice P B {4 L5

type URI J54}
GraphDefinitionException 400 /problems/graph-definition
GraphValidationException 422 /problems/graph-validation
GraphVersionMismatchException 422 /problems/graph-version-mismatch
SessionAccessDeniedException 403 /problems/session-access-denied
StaleLeaseException 409 /problems/stale-lease
OperatorTimeoutException 504 /problems/operator-timeout
HAth 500 /problems/interna LA I S 40 7))
T e 5, B2 5 B —1 @RestControllerAdvice bean [T & 1T @ConditionalOnMissing

Bean(BlogeProblemDetailAdvice.class) il{i.

03 5] %ﬁﬁ@‘—%
MR BIE &, B E A T e
031 Lo GSHIA] ML

£ POM a1 bloge-metrics—ote Lo Jo 7 & i it B ——starter 2467l 21] classpath _F[1) MetricsExecution
Listener, FEELEMERELA 1) MeterRegistry H,

Yol
GET /actuator/bloge
PRI -
{
""graphCount": 1,
"graphs": [
{
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03 515 ES

"name": "springTicketTriage",
""nodeCount": 2,

"edgeCount": 1,

"sourceNodes": ["classifyTicket"],

"terminalNodes": ["draftReply"]

}
032 2. JaHEITHE

Af application.yml ¥ :
spring:
bloge:
audit:

enabled: true
capture-input: true
capture-output: false
async—flush: true
flush-interval: 100ms
batch-size: 64

IXFET—~H A4 DataSource, LA AuditJournalStore F]Jf], BlogeAuditAutoConfiguration £=@lgE—1>

AuditJournallListener, 5|Z<HIAEE

033 3. J5 FHATIKE
spring:
bloge:
recovery:

enabled: true
scan-interval: 30s
batch-size: 10
claim-timeout: 5m

max-recovery-attempts: 3

starter £33 £ RecoveryConfig bean J:14 HH2 A GraphEngine. 5 %5E /R A EFFTRIZ) . FHHHIILIINY

RUNNING $017 AT -

R E 755 classpath 75 bloge—durable, AN A VII 8¢5 511 Flyway 77 o

034 4 TNINE E LA
@Bean

public OperatorInterceptor loggingInterceptor() {

return invocation -> {

log.info("Executing node: {}", invocation.nodeId());
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return invocation.proceed();
b
¥

graphEngine() bean i i ObjectProvider<OperatorInterceptor> I £Efii 5 OperatorInterceptor bean, Jf
¥% Spring HEFFIF N a9 5 1FE NS

035 5. AP ERE R

PR TGN graph RAER % Spring profile P46t operator SZHL, LA Ht 5 durable store (35 I

G CIRTHBEY . FUCATNEE B ERE R, FAIRIENA. SEE
WA

0.4 B EE PG A

S A B2 4

AEFTA WSS bean 3 I SNTCE, WREHE override, N override?
Operator %3 7 F R A IE A 51> 4075 operator T PRk

Fraft FPREE JF K E B, execution. wait &5 work-item store 15 E IFHF A ?
e Tenant. version 5 durable routing 5 #2757 i =0 H 43 3t 2
gt & 1 B G2 5 4 5F ProblemDetail type, 3 ELG ANE 3B S 2
EpoRag —/ execution identity fESEREH & F5bR. trace 5\ &2
W S 4 store AT RS T A2

HICRER TR E. B0 owner JNIE4E R IRV EIEE, HZRCENR, ARAE M.
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w—[ff37 ] —BLOGE i & # Tl Fff 5% T ——BLOGE it B4

ff 5% § ——BLOGE %5 15 B4 T}

AR AT MRS, AU RS e R . Rk A 17— o, fallback {8 N (A3 ARy, i —) Tt
HE ) RIS AR . AT MR LEBAREIR %, B R0 5 MR BLOGE 644, LA ERERIEL B
A AR 55K

JTi55 AT AR %t BLOGE 0.9.9-RC1 it iitg . EATAZ T [ EE MBI TRYE ML, dARFdsit
HACARTTRAT . E IR AL IESCRTEE: BRI HI TN 12 BP a5 A ;45 34 AR LRt fil—ik
SR EA o

01 JTIEFFFGE, FRERELEPTIE

—REUTHEIENRA

FERIHTRE? WA, ERENN

Operator
B3¥ timeout / retry / effect

BERBABFZREULYE ? BMXFRERSEAN

input binding + BEBBEEL
PR transform

I E helper / typed function
BEERITE , EXEALSSH

i SR B AR 5

SR E G LT A TR input binding BRI B
W BERETE 7 WF built-in function AL, nulls FH Y locale 15 X
2 7B A1 transform BN S ERGH I
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0.2 BP-01 w55 ] ——BLOGE %ii i #4 T

FERAE HikRIL TR 1B 5

AR RIS AR helper; 5% DSL & JRFVEN} typed function SR, A7 il

N FLILFERELE R decision_table 47 I J7 12: HE. . R

briz el S S AR N £ 2 branch R, AEZIEBOR
T B SR R R RE Operator HNH S RN AR effect
B RZH 5 F B subgraph BA g N S M A

A EA—E . — MREIEC. T2 IR B R Skt A] LLg AT Operator; — > AL A EIH HIAY helper
AR A 247l 4 At 2 DSL function.,

BOBEBURIE
et BaE, BE. KME
’ EAAABERBRD
B BA BE 0
EL NESLE
izgz‘gﬁzif B# 5 Operator
= = HERAH L&
AHAEERIRIE
I B Operator - = N
s &8 SDK, #E&ERHAY
REMIRITRE B, Operator ¥51] ’

AEEAELE ; EEEATET R A BLOGE #U.

g4 Rel il AR LA AT B Y

T ARV A S5ERD [ LA A PA 034 FHAS 1 )

N gES Z M ETRE L E 3 SHE L, (BB AE AR
] R Prill. SDK. LJEfesk G T AR AE Y AR RN core
BLOGE #i[» FeUE - BEAUm I REE )1 UG —1755R

02 BP-01

021 1 FEITESEE A KA

SER: Ny trim, 25 KB B EAE N4 ] Operator,

SO R SE A SEPR runtime (1Y reglstry/catalog RS Lo B binding: AH 51850 75 26 44 I
JH transform. 45 trim. distinct f BN, BAEEN— AR Y . SO R R, REERR
NERAR

IE: o0& nulls ZSEES . A4S 1RSSR, concat 38 null 2425 H , RZT3 I 42 0885k . 38 A round
ANETIRMBER

#)4h: now(). today(). uuid() /2N ERE, FNSHATIEA I AREBUE R EER Ll sk s T T o M TA]
1 ID MAATRSS BUAS . ARESR (B F e (B A
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m— [ff 5% J ——BLOGE #sfi F i T/t 0.3 BP-02

03 BP-02

osr AARITEG A, RIS S

KER: 2R RERIBXFTTEMBREITINT ;[ — i EN B RSN ME.

SO S SRR HCE A % . HUA graph VTS I, P @BlogeFunction. @BlogeFunction
Library 7£/Jff typed function. H JavaDoc i B4 A\ 255 AIEE 5%, FIEME A B effect S5afENE; A EIE
FTIAT ME T o

TAEYH) loanText.normalizePolicyCode 21 H #ri A%, /A& BLOGE N & API., ©ii4a =g, LA
Locale.ROOT RV K/NG 3 X5 [AASF TR MERIA locale 1418 H 46 o

ik TAEYT&5E8E s MR DSL A M+ HHIBBA locale. null. 2319, catalog S FRAIHEFE 4
%o

BIgh: —xk trim O EAEIE R ATER L HAE Operator PN EE BT 5 AL & AT %] DSL. registry fo/F[A]
SR, RIMORT R A W R 28R & P 5

04 BP-03

041 NS TERIFTEE Operator 11 5

SR customer.currentCredit(id) fE48E et — vk AECE A1 LB e, Al R FERH R, A
EEESRAEIRAE

O S B 2 AR SN timeouts retry 54 WL ECZS HESRIE S, fL5E (0 H] Operator. #4122 Credit
Score node, JFZEHK H i credit.output.score, —/> Operator KA —II A WA RE ST, AHUEHHAL. A
RN — IR KRR T o

BSAE: TS RECR . Operator 8 FHFIELIE [ /M58 effect. {i ] EffectPort 14 invoke 18 1, FfIGHFSE
i REAL/DOUBLE/DENY $£:4%; Hjhd— node /& [ sh# 3T 2= N %8 HTTP/JDBC i3 [ o

B 5N SRR A7 SR repository/client 1 READ_EXTERNAL, fit LA I/O HI Operator & #RIN3THEL, AR TR
PR CREG SNSRI, Wt R SR — B AEsITE R ok, BARIVERN AT BT RETR
3 Operator

05 BP-04

051 NFLPREEUEIATE B

FER: — RN BN core; A/ — RALA T FHE /A R %

Mk R TE A B, BRI built-in 2ANEPE . ATERZE NS AR S ER A E
B AHAEGMEAA R SEBEII null/ A5 5207 AU A E . AR dErEfIFA TS . FiE SDK
B P SRR BN TG ARR o

el distinct EAEAE: TS EEE L TLUSOVIEERE . ([ distinctsy fEIL A RIEE AT, B
ZEPVFSETEI null 8. BRI MEEHERIIT . AEESSIE AR SINIETL S 4= DSL,

Wik EOHASGHREENARMAGRR &R, FRHCARE . BEEMEA 6 RS S
EFRIZMIEE: B nulls & A S0R ETEAR T ZEI IR -
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0.6 BP-05 (57 ] ——BLOGE #ijth HLAY Tl

Bloh: FARTTHENITE D A BOR AT A & SR, & S sk iz EA IR HIAR 2 Vit A2 i A

built-in,

0.6 BP-05
061 1 J& Operator 55 XAl 'E . IEECAIHTSIE

(7T €7 T ER R
Hohks FEIE. B P B Bl 5L il i Al — SR S5 O AN R BRS5E
AR R P AL 7 port/adapter. A el it PREBG T, Bde s
bS5 PRAEEREE R AL B e A RRA SRS FR 5> B
2 WRE SR 56 A graph/subgraph o Big. EH
AU 7 BOBAR binding/transform iR TR ]

JIEJR: UniversalBusinessOperator(mode, payload) [&]fsf&FHAT 6. BHHLAIFOZK
BOE S LERES ARG AR FF— 2. 223k Operator $2225645 t schema. effect. §HiR. F5E. i
NS G ] s BERY F R P R AT, AALEN coreo

IAF 5 4b: AR 7 adapter T B [A —fRE ST, (EAS REFE B2 AR S bR Fn s AUVE A — DL S 80 BN
UNKNOWN/MIXED /7R O B 454 4 F it il

0.7 BP-06

071 ZRILPR BTN, 2% HIH S

RER: BT 3 Dl R AL R e — AR I RECRTR IR Z if.

BOL SRR AL, WA, PSR branch HERBUREE R, e L HE B E
o DL 34 BHEES, AE5IEEME: TMESER % BT B2 H branch,

B starter (R4S 2 B AA AR (EHET 600 HRVES /0 80 N weak; GIIE FH % /0 740, ik
VEAIRT 20 HION strong IfAIHE, Hp N TE . 55 34 BHUX N HREITH decision_table, [REHLEEHRF
BEFI =847 M o

Wik HhARE e CSV bR e BRI G4 . metadata. SKIPPED FIBHUZNIIETHEL. H0 4080 A ACKIE
HECRRUER, et R ARSI R,

Bilgh: B AETERIE I RIE A JENAT s JCAA B (7 PR guard AR hf ik k.

0.8 BP-07
081 SRR S, FHIERE hit policy
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w55 ] ——BLOGE % 4T 0.9 BP-08

RWES, AIHEME first G A5 A e 15 A Ml 555 B
SWUENVASNES unique SLBRPAT IO E S AR
Z 4t HEE A any NG RN

TSk AR DTk — I collect 72y LW HE LA

SR A5 7604 HRVE 104 YO strong. H244 5 true, [RIMYHEAE4 SHEWES T, first fREGHEZABINIG, B
ek unique ZHUARIELEAR B rf 5. unique tHANERZASUE B JC PR N8 A &

BUESEIAh: MU A EFRUN AT LAESE unique, {HZ 'f%iﬁ‘iifﬁ%d\H% [i% . collect + otherwise f£ 4y
SEIRHIRZGBINERIATL: TEES N AFNEF R | TR 8520, AEEMIX4 otherwise 154l

0.9 BP-08

1 OIS EGEERM AN, SRR B LT

AEIR:  Operator M2 52 map/context fiy iz EJFZE IR 7Y - SINAG BRI AT SRICAFIF UK
e SR o

B SR BRBE SN, context T HRICHAR. MIRTE L5 B pHEORRL, LA 050 B SR
U AR TR, TR, AR AR A CPU R A .
Yol HOBCBORICIE SITH; BRI 2. GRoAI SKIPPED §itlt. AU TS, ML Ha
BB, s AT

010 BP-09

0101 — /= J\J\Efﬁ lk%ﬁ%ﬂ%‘ IJﬁg'Hﬂ

JEMR:  graph. Operator JGER. SDK % FuifF it 3 vkt EF R AHT uuid US4

HOESEH: feE FEEREIFR R AUE . HEZ IR S S E K ERRE . Bl A5 Rk
Br8r. executionld M HFRIUEIT, A HIET SR G0y

IGUE: [FIE IO R Z 2 B &4 effect; WEK LRI 3 ki, WTRERCAZE] 9 ¥k Java builder [ .
retry(1, backoff) FE-®IRIEH G ER 1%, 21t 2 wiHH. TAESUERH EffectPort. idempotencyKey
ARG A LE LH AT sl FH S8,

0.9.9 i1 5L durable K2 E5 BRI retry ANJA]o KE RMINEHGES T RN & (R EAE
TR TR,

0.1 BP-10

oart I FEEAIFMECREE B0V 5K

REAR s[5 FEEINR B] score=0; A REI H R AT WAL G BERE DR B R,

UL S R 4. BREAIRA . 5NN TREC &L effect, FHEAL 54X . fallback ik
FIERBIEED AMEFHBRBIE receipt, EIZBMWEMATHOL S B IMALE
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0.12 BP-11 m— [ff 5 J ——BLOGE % i F ) Tt

Wik BRI T IR EAG . BRI BRI 2 AMERIMOIFR AL B . schema AH[HANRE
PR

Boh: BORARYE [TCAEE RatiEde | I fE2e, (EARREONE — ORI G FIE . AT TR 20 R
N EIRE

012 BP-11

021 BffE]S SERS I Sy B

REIR: sleep SEAF N TAHEHE: 211 fe% B IREMEIHE SRR [A] s A2 [ — runtime PR SRS o
MR SR SR T A W S 5 deadline; Operator i ff] ctx. timeSource(), MV 45#51E B[] [# &
HEIANFEL . HIHT runtime 3 HCRE A SF S IEIS PSS o

BGUE: M AT A AU SRR A DA . 0.9.9 1Y IH worker EAUF SRS ARERRT, [HXAT
ASREIF T effect %42, checkpoint. FHZYL AP S FESE 4 BT IE .

ok ARG AR, FRIKE [BIfE. & deadline FIHEIHFZMA o

013 BP-12

o1 EHZSTR, e L MY E &
REAR: 22 P B AR TR B context: Session MRS HLA 11 4647 ) —RUB L 45 1R Ao

HOESEPE: FRE 55 1 BEA Tl subgraph, @M NSRS BIZER, AN LEYE AT RN B node ID. 4%
T B ikt SNEE A A owner, NJEIBILATT signal HAJRLERACH.

eSS BN AR T, K5 signal {52 1E1 ownero FEGARMEECIEE A [ B9 P9 Bt

FEAIETE s K R DR ST TE .
0.14 BP-13

o141 MU TN Agent HEELRE(E I

NEPR: WARMESBEIA: BERIINIIEIR; Agent FH5ERIRANR B IEH 5C 4

BOESFEL: i B AR i SRS ERR . Agent )BT TEYEE STE . {58
HUSEBR SRR SEL, AR — A s H DSL BB

IGUE: 25, R HIR. R AT IR A 0.9.9 AR EEME T EAGH, HLEmE iR
WYEHE; 25 A8 55 50 b worker A= &3, J73EIR RSB G SRR SET OB UR I

0.15 BP-14

051 FRIEZ M, WIGUEANZ A4 B E
SEPR: HIrE SUCCESS; 4ui sl % expected; mock - Operator Ji5 75 FR PN HSIEBUSR A5 214611

MRS R TR RIE TS graph oAb 42 port contract JAEFR LT 4Tl 1 Scenario fi AL
BT NINTT Y Oracles BYRIELEMI M ERIE L4825, approve ] SKIPPED FIBHLIAHLIHESIEHHECH 0.
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— [if5% ] —BLOGE 4 & Tt 0.16 FENY JRiEE SENTHFE

ISR TAES R REERLU RS 21 A2 RN 2 BT, JRIGEE A B Case R /N ILAS o S EANERA AR BE [H AT,
ANEEIEMHIHBOR G P sensitivity fi] bounded property 45184532 1A S HVERIZ R

016 REIY AL S EMSEMF

A AR 3

[l BEAT RE) TS ESEAB] B catalog S G AL
ek Tk PATTHE PR S IT %

Eld KA. nulls 451%. effect. BEME. A S HRA
e B IR, qHpE

TEHE FlEPREE R BF Pl e, effect STATER]

FESCHTIENE - XA SRR EGRIVIR, BORE R IITSUE? B gtk 7 anr galicas? MRSl H A
IMERSIVELIN A RIGTE AR el REFR R A iR e IR TR node HOi AL B S5E IR -
SEREACRD 148 34 TR H SR ZEP . vl 12 RIER B BB IEFR G UL TS o
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