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Evolution Path - ADD - Traceability chain

nopCommerce Implementation
OrderPublisher plugin - Outbox Pattern

Integration Adapter
OrderSyncAdapter - .NET Worker Service - Polly - Circuit Breaker

Demo: Normal Flow
Order placed - ERP/WMS via RabbitMQ

Demo: Degradation & Recovery
WMS Fails - DLQ - Automatic reconciliation

Evidence & Limitations

Measurements - Known trade-offs

Architecture Defense
Rejected Alternatives - What we’d do differently
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From Monolith to Integration

Dot ker Comiposs

&) WireMock
ERP stub: POST fapiforders
WIRS.SIOCILUpSatS =+ nopLomme WMS stub: POST /api/wms/orders
Fault injection prohles

Mo External Integration

p= === W AFTER(Part2) == - == == - == oo ool X

I 1

L ™ s : * r . |

| ‘& nopCommerce 4h RabbitMQ % OrderSyncAdapter !

X BEFORE (Part 1) : OrderPublisher plugin  asyne '-"fl']'nl-l order.placed | y':'--y:::L MNET Worker Service :

: Outbox Pattern order.placed.dlqg Polly + Circuit Breaker :

E nopCommerce : Background Publisher wms.stock.update ReconciliationService :
F \ b, r

standalone Meanaolith ADD ’ N h d #H'—rp  Polly !

| |

Mo Event Pipeline [ f | T

| 1

| I

| i

| |

| |

| |

Five pressure points resolved: PP-1(sync coupling) v/ PP-2 (no events) v PP-3 (no inbound contract) v PP-4 (no fallback) v PP-
5 (no reconciliation) v/
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ADD Traceability: Drivers -» QAS - ADR - Code

Driver

Response Measure

Implementation

100% orders accepted; sync <2 min after

order.placed queue - Outbox-

-1. D le checkout AS-1 001
SC SeosRas GNEEEl QAS recovery PublisherService
loss; t <10 s; Int ti tboxM
SG-1 No silent loss ORS-2 Zero message oss; reconnect <10 s 002 ntegration_OutboxMessage
idempotent table
S C R I p——— ORS-3 Queue drained <5 min; no duplicates; no 003 OrderS.\{nc.Adopte.r :
manual restart ReconciliationService
WM t torefront < ; stal .stock. t - Wms-
SG-2: Cross-channel stock OAS-4 S update —> S .ore ront <30 s; stale 001 wms.stock.update que.ue ms
indicator StockSyncService
RS [y —— OAS-5 Storefront <500 ms regardless of 001 Async order path; checkout never

ERP state

calls ERP

ADR-001: RabbitMQ async

Async messaging decouples order
acceptance from WMS/ERP
availability.

ADR-002: Outbox Pattern

Atomic write: OutboxMessage in
same DB operation as Order. At-
least-once delivery.

ADR-003: OrderSyncAdapter

Independently deployable Worker
Service. Only coupling: RabbitMQ
queue schema.
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Inside hopCommerce:

IConsumer{OrderPlacedEvent>
Writes OutboxMe&Eage. row
(EventType + ISON payload + CorrelationId)

’

SQL Server table
Id - Even'b"l_lf'pe. - Palﬂoaal
CreatedOnUte * ProcessedOnUte * CorrelationId

|

Backgroundﬁew’.ce
Poll every 2 s - WHERE ProcessedOnUte IS NULL
Publish + WaitForConfirmsOrDie — wmark Proce&&ed

Why it works

OutboxMessage INSERT is issued after InsertOrderAsync
returns (order row already committed).

Publisher confirms: broker ack arrives before
ProcessedOnUtc is written. Crash between publish and
ack — re-publish on next poll: at-least-once.

WmsStockSyncService

Second background service in the same plugin.
Consumes wms.stock.update queue

— calls IProductService.AdjustinventoryAsync
— stock updated in nopCommerce within seconds.

Reverse flow: WMS pushes stock changes back without

manual intervention.

¢ Group Loge

Integration VerdeMart

\,

[—> RabbitMQ oroter.Placeci]

Plugin Infe

Order Publsher (VerdeMart Omichannel) Nop.Plugin.Integration.OrderPublisher

Publishes order events to RabbitMQ via the Outbox Pattern for amnichannel ERP/WMS integration

# Edit

v Plugin independently installable:

Zero changes to nopCommerce core.

v
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Bounded Context View

bit

Messaging Infrastructure

RabhitMQ
order.placed (durable)
order.placed.dlq (durable)

/

Commerce Core Context: nopCommerce moyflith

m
nopCommerce LJ VerdeMart

OutboxPublisherService | __Ppublishes event

(background polling, 2s
interval)

\
polls

Order Placement
(checkout, cart, payment)

atomic write—¥

Product Catalogue
(read: stock level display)

Customer Management

Outhox
Integration_OutboxMessage
(write-side of event
pipeline)

delivers message—

RabbitMQ Consumer
(order.placed queue)

ERabbit

Order Integration Context: OrderSyncAdapter container

ReconciliationService
(drains DLQ on WMS

recovery)

Polly Retry Pipeline
(3 retries, exponential

i (:_,_ hackoff)

POIL

External System Stubs: WireMock container
— HTTP POST + GET ERP St
= * —> POST /api/orders
- 200 0K (nhormal)
reads - 503 (fault injected)
T | Dead-Letter Handler
(order.placed.dlq)
exhausted
L— ﬁ
: WIRE
\ HTTP POST
HTTP GET:
h WMS Stub
GET /api/stock/{id}
- 200 + stock (normal)
Circuit Breaker — 503 (fault injected)
(WMS: or_aens after 5 HTTP GET oy
failures,
half-open after 30s)




Startup Sequence & Dependency Order

g TREN

SQL Server ‘ RabbitMQ WireMock

Operator

Phase 1: Infrastructure (docker compose -f infrastructure/docker-compose.yml up -d)

starts sqlserver

>
SQL Server engine starts

|

WIRE nopCommerce OrderSyncAdapter

nopCommerce

~10-15s until first query accepted
starts rabbitmq
Broker starts, management plugin loads
listens on :5672 + :15672
'.__
healthcheck: rabbitmg-diagnostics ping
interval 10s, 5 retries —» ~50s worst case
starts wiremock
Loads mappings from ./wiremock/mappings
listens on :8080
‘.__
Ready immediately after mapping load
Phase 2: Application layer (dotnet run: bath run locally)
cd src/Presentation/Nop.Web
dotnet run --no-build
=
Open connection, run EF migrations
ensure Integration_OutboxMessage table exists
Schema ready
__________________________________________________________________________________________________________________________________________________________________________________________________ ’,

: : , N

ASP.NET Core pipeline starts ' [

listens on :5050 3 U 0

_____ ) AN
\

P NI .



Startup Sequence & Dependency Order

ERabbil W' ’

OutboxPublisherService starts YWIRE

Operator

connects AMQP :5672 nopCommerce
Connection accepted
,77“77‘.,7.‘Nf“nfﬁ,.fﬁ“ff‘.ff,,.7“,,,,.,.,,N,ﬁ‘,,,,,,,,N,,.,,,ﬁ,.,,,,,,,.,,“,,,.,,,ﬁ,.,ﬁ,,,,‘,,,,N,,,,,,‘.,.,,N,,v,,,,,,,,,,,,,.,,N,,‘,,,,,,“,,,,,,.,’
OutboxPublisherService begins 2s poll loop
WmsStockSyncService subscribes to stock.updated
cd src/Workers/VerdeMart.OrderSyncAdapter.Worker
dotnet run
Connect AMQP :5672
AutomaticRecoveryEnabled = true
Connection accepted
............................................................................................................................................................................................................... ’
RabbitMgTopology.EnsureAsync
DeclareExchange: order.placed.dIx
DeclareQueue: order.placed.dlq
DeclareQueue: order.placed (x-dead-letter-exchange)
BindQueue: dig - dix
Topology confirmed
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ’
RabbitMqOrderConsumerWorker: LISTENING
ReconciliationService: waiting for CB closed event
| P
BasicQos prefetchCount=1
One message in-flight per consumer
Phase 3: System fully operational ‘
All components healthy:
Checkout available - Events flowing - Integration active
SQL Server RabbitMQ WireMaock nopCommerce OrderSyncAdapter

10
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OrderSyncAdapter - .NET Worker Service - Polly - Circuit Breaker - \

Reconciliation
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OrderSyncAdapter:
Resllience Architecture

Host machine

Named volumes

o~

‘ Data layer rabbitmg-data
/var/lib/rabbitmg

Commerce Core: nopCommerce (ASP.NET Core)

verdemart-sglserver
ADO.NET / EF SQL Server 2022 Developer
nopCommerce port 1433 N Port 1433 exposed
/ order + outhox write
nopcommerce (single transaction) nopCommerce tables sqlserver-data
Integration_OuthoxMessage /var/opt/mssql
ASP.NET Core 10 / C# (shared, same instance)
Port 80 exposed
Browser Checkout - Cart - Catal
- HTTP :80 % Ec :u :ﬂr ata oiue Order Integration: OrderSyncAdapter (.NET Worker Service)
Customer / Operator checkout, catalogue, admin v ustomer Management Messaging layer
HTTP :80 Nop.Plugin.Integration.OrderPublisher P — _
' L OrderPlacedConsumer (event hook) . EFQEMANEDFCEISYNCAGEPEEr-WNORKER External System Stubs: WireMock
. . verdemart-rabbitmg
L QuthoxPublisherService AMQP :5672 NET 10 Worker Service / C#
. . . orker Service
(background, 2s poll) [~ OutboxPublisherService : verdemart-wiremock
— - RabbitMQ 3 + Management .
L wmsStockSyncService publishes order.placed ~h Q 8 -1 (no exposed port: outbound only)
(background, reads RabhitmMQ) (2s poll, publisher confirm) PAFE S e WAEIR LA B . — HTWE ;8030 — WireMock 3.3.1
Port 15672 (Management UI) | | delivers order.placed———p RahbitMgOrderConsumerWorker | POST /api/orders (ERP) [~k Port 8080 exposed
prefetch = 1 L consumes order.placed
AMQP :5672 Queues (durable): L polly retry (3x, exponential backoff) )
N | WmsStockSyncService | order.placed L NACK — DLQ on exhaustion ERP StVL\J"I;q:SPgtSTb{agJ;orders
ASP.NET ~ VerdeMart consumes stock.updated order.placed.dlq L Circuit Breaker (WMS, apens after 5 e u k./{‘d}
LJ (optional inbound channel) Exchange: AMQP :5672 failures, HTTP :8080 .ap1 = sk
order.placed.dlx (direct) AN NACK - DLQ 1 _ ~~—GET /api/stock/fid} (WMS)—+Y Admin API: /__admin/
P half-open after 30s) ap1/stock/ 11 fault iniecti t
= ReconciliationService ACK ReconciliationService [through circuit breaker] (fau InjEction l/ FEQUES
ERabb|t L drains order.placed.dlg on CB close event journal)
L idempotency via in-memory CorrelationId X
store _) 4
WIRE

Boundary: no Nop.* refs - no nopCommerce DB - only coupling = order.placed queue schema.
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End-to-end order + cross-channel stock visibility
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Use Case 1.
Buy-0Online / Fulfill-Through-Another-Channel

-
Normal-flow sequence DEMO

Show docker compose up &
place order on storefront.

1. Customer places order on storefront

2. nopCommerce writes Order + OutboxMessage (atomic)
3. Customer sees 200 OK: order confirmed

&. OutboxPublisherService polls every 2 s

5. Publishes order.placed to RabbitMO (persistent)

6. Broker ack received — row marked processed 2222 nopCommerce
7. OrderSyncAdapter dequeues message
8. POST /api/orders = WireMock ERP — 200 OK Thank you

9. GET /api/stock/{id} = WireMock WMS — in stock
10. ACK message: removed from queue S

nopCommerce storefront: order confirmation page.
Checkout completed independently of ERP/WMS state.

N

Show in RabbitMO Management Ul (localhost:15672):
queue message delivered + acked.

Show in WireMock journal (localhost:8080/_admin/requests):
ERP + WMS calls.




WIREMOCK

WireMock (ERP + WMS)

POST /apiforders (ERP) — body: {orderld, items, total}

200 OK — {status: "received"}

POST /api/wms/orders (WMS)

A J

200 OK — {status: "received"}

000 @
o000
nopCommerce
. . , Rabbit
nopCommerce Outbox Table (MSSQL) OutboxPublisherService RabbitMQ OrderSyncAdapter
Customer
POST /checkout/confirm LJ VerdeMart
BEGIN TRANSACTION
INSERT Order (nopCommerce tables)
INSERT OutboxMessage (order.placed, ProcessedAt=NULL)
COMMIT: atomic
200 OK: Order confirmed
‘ ---------------------------------------------------------------------------------------------------------------------------------
loop [Every 2 seconds]
: SELECT WHERE ProcessedAt IS NULL :
OutboxMessage
..................................................................................... ’
Publish order.placed (persistent, durable queue)
Publisher confirm
et T e
UPDATE ProcessedAt = NOW()
Deliver order.placed message
ACK message (removed from queue)
nopCommerce Outbox Table (MSSQL) OutboxPublisherService RabbitMQ OrderSyncAdapter
Customer

Normal flow: order = Outbox — RabbitMO — ERP/WMS.

v

WireMock (ERP + WMS)

15



E R a b b I t RabbitM3 3.13.¥  Erlang 26.25.16
Overview Connections Channels Exchanges Queues and Streams Admin

Queue order.placed

w Overview

Queved messages last ten minutes 7

10 Ready 0
Unacked 0
0o Total mo
18:12 19:14 19:16 18018 18:20
Message rates last ten minutes 7
o Publizh 0.000s Consumer Get (auto
Ei s ’ ack W 0.0vs ack) W 0.0vs
D'l '.E Deliver 0.00/s
D'l'f {manual ack) : Redelivered W 0.00s Get (empty) W 0.000s
LIS
0.0/
. - : : . Deliver (auto Get (manual
19012 19014 19:16 19:18 1820 ack) W 0.00/s ack) W 0.00is
Details
Features w-dead-letter-exchange: orderplaced.db State idle Total Ready Unacked Inmemory  Persistent  Transient, Paged Out
g e Mezzages ? 0 ] 0 0 0 0
x-dead-letter-routing-key: order.placed.dig Consumers | 1
durable: true Message body bytes # 06 0B 0B 0B 0B 0B

) Consumer capacity 7
queus storage version: 1 pacity 100tk Process memory 7 11 KiB

Policy

Operator policy
Effective policy definition

F Consumers (1)

b Bindings (2)

¥ Publish message

w Get messages

Warning: getting messages from a queue is a destructive action. 7

Ack Mode: | MNack message requeue true v|

Encoding: | Auto string / base64 v| 2
1

Messages:

Get Meszage(s)

O pending - 1 consumer - 100% capacity. Empty queue = OrderSyncAdapter consumed message in <2 s.



Use Case 2: o
Cross-Channel Stock Visibility (WMS - hopCommerce)

Reverse flow

1. AP_MBP_ 13 stock = O — storefront: out of stock
2. WMS operator runs:

simulate-wms-restock.sh AP_MBP 13 50 ]
3. Script publishes {Sku, OuantityDelta:+50} to wms.stock.update via RabbitMO API DEMO

: Run script - Show

4. WmsStockSyncService dequeues it before/aft
5. Calls AdjustinventoryAsync(+50) HETIn BEToTerarter
6. nopCommerce stock updated — storefront: available

I

After: stock = 50

(] Apple MacBook Pro
Y



Rabbit
| $ . b _

simulate-wms-restock ~ré RabbitMQ WmsStockSyncService nopCommerce catalog

WMS Operator 00 ®

000 @

0000
simulate-wms-restock.sh AP_MBP_13 50 nopCommerce

-

Publish wms.stock.update
(sku: AP_MBP_13, delta: +50)

>
Deliver wms.stock.update message
>
GetProductBySkuAsync (AP_MBP_13)
>
Product found = stock: 0
.‘. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
AdjustinventoryAsync (delta: +50)
>
Stock updated: 0 — 50
‘_ ________________________________________________________
ACK message
<
Product page shows stock: 50
Previously out-of-stock item available again
simulate-wms-restock RabbitMQ WmsStockSyncService nopCommerce catalog

WMS Operator

18
Stock sync flow: \WMS event - RabbitMO — nopCommerce cataloqg.




E R a b b |t M Q *  RabbitMQ 3.13.Y Erang 26.2.5.16
Overview Connections Channels Exchanges Admin

Queue wms.stock.update

+ Overview

Queued messages last ten minutes 7

10 Ready 0
Unacked 0
- Total mO
18:13 1820 1022 15:24 19:26
Message rates last ten minutes 7
035 i
0.2ls Publish 0.0s kasur:;: W 0.00/s Get {gumtc:: W 0.00/s
025
) Deliver
oL (manual ack) 0.00/s Redelivered | [ 0.00/s Get (empty) | m 0.00/s
L1Lis
00ls
19:16 18:20 18:22 16:24 19:26 Deliver (‘;”mt‘:; W 0.00/s Gﬂ't{'“ﬂ"&':-'ﬁ; W 0.00/s
Details
Features durable: true State idle Total Ready Unacked Inmemory Persistent  Transient, Paged Out
guUELE storage version: 1 Messages 7 a a 0 0 0 0
Consumers | 1
. ) Message body bytes 7 0B 06 0B 0B 0B 0B
Palicy Consumer capacity ? 100%
n :
Operator palicy Process memory 2 10 Kig

Effective policy definition

F Consumers (1)

« Bindings (2)
From Routing key Arguments
(Default exchange binding)
wms. stock. update Unibi
wms.stock

This gqueue

Add binding to this gueue

From exchange:

Routing key:

O pending - 1 consumer - spike visible after simulate-wms-restock.sh: consumed by WmsStockSyncService.
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Degradation & Recovery

WMS fails - DLO - Circuit breaker - Automat ic reconc iliation
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Mandatory Pressure Point WMS Goes Down

Degradation sequence DEMO
Run failure script - Place

1. activate-wms-failure.sh order - Show DLQ

WMS returns 503 on all calls

VerdeMart.OrderSyncAdapter.Implementation.WireMockOrderSyncAdapter[@]

2' CUStOmer pl.CICGS order — checkout succeeds Sincronizacao incompleta. ERP sucesso: True; WMS sucesso: False.
. . VerdeMart.OrderSyncAdapter.Worker.RabbitMgOrderConsumerWorker[8]
200 OK, Order + OUtbOXMeSSGge written Falha ao sincronizar a encomenda 111. Message: WMS: Timeout while calling WMS endpoint.

: VerdeMart.OrderSyncAdapter.Worker.RabbitMgOrderConsumerWorker[©]
A processar encomenda 112 da fila order.placed.
: VerdeMart.OrderSyncAdapter.Implementation.WireMockOrderSyncAdapter([6]

3. OrderS\/nCAdqpter processes: A iniciar sincronizacao da encomenda com ERP e WMS via WireMock.
: System.Net.Http.HttpClient.WireMockErp.LogicalHandler[100]
— — Start processing HTTP request POST http://localhost:8088/api/orders
ERP 200 OK WMS 5—()3 : System.Net.Http.HttpClient.WireMockErp.ClientHandler[180]
- Sending HTTP request POST http://localhost:8088/api/orders
PO“‘V retr\/1 (1 S) 5—()3 : System.Net.Http.HttpClient.WireMockWms.LogicalHandler[100]
Start processing HTTP request POST http://localhost:80860/api/wms/orders
PO“-V retr\/ 2 (2 S) - 5_()3 VerdeMart.OrderSyncAdapter.Implementation.WireMockOrderSyncAdapter([@]

Circuit breaker aberto para WMS. A devolver conteudo stale em cache para OrderId 112.

Polly retry 3 (4 s) = 503 exhausted

OrderSyncAdapter Log: retries exhausted - circuit breaker OPEN.

4. Message — order.placed.dlg

5. After 5 failures: Circuit breaker OPENS WMS calls skip network; stale cache served




CJ VerdeMart

hRabbit

WireMock (WMS: fault active)

WIREMOCK

Priority-1 mapping overrides normal stub

WireMock (WMS: fault active)

nopCommerce o :: : QutboxPublisherService RabbitMQ order.placed.dlq OrderSyncAdapter
Operator Customer : 000
EpCans € activate-wms-failure.sh -.—’
(injects 503 on /api/stock/*)
POST /checkout/confirm
Order + OutboxMessage written atomically
No WMS call made at checkout time
200 OK: Order confirmed
‘_._._.___________________________________
Publish order.placed
Deliver order.placed
>
POST /apiforders (ERP)
200 OK
‘............................................................................
‘ ERP call succeeds: ERP is not affected
POST /api/lwms/orders (WMS)
»
503 Service Unavailable
B 5
‘ Polly retry ‘
POST fapi/wms/orders
503
4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
‘ Polly retry ‘
POST /apilwms/orders
503
‘ ...........................................................................
‘ Polly retry ‘
NACK (requeue: false)
x-dead-letter-exchange routes message
to order.placed.dlq automatically
After 5 consecutive failures across messages:
Circuit breaker OPENS
Subsequent WMS calls bypass network
Return stale stock value with stale:true indicator
Checkout remains fully operational
No customer-visible degradation
order.placed queue: new messages accumulate
order.placed.dlq: failed messages visible in Management Ul
nopCommerce OuthoxPublisherService RabbitMQ order.placed.diq OrderSyncAdapter
Operator Customer

Degraded flow: retries exhausted— NACK — DLO - circuit breaker opens

22



Recovery: o .
Automatic Reconciliation Without Manual Intervention

R Overview Messages Message rates
ecoverv sequence Virtual host Name Type Features State Ready Unacked Total incoming deliver f get ack
f

order.placed classic D DLY DLEK running 0 0 0 0.00/s 0.00/s 0.00/s

order.placed.dlq classic D running 0 0 0 0.00/s 0.00/s

1. restore-wms. sh = WMS returns 200 OK

RabbitMQ Management Ul: DLO empty after reconciliation.

2. CB - HALF-OPEN (30s) — probe OK =+ CLOSED
3. WmsCircuitBreakerStateTracker fires event

&. ReconciliationService drains DLO (FIFO)

5. Per message: idempotency check — WireMock journal: exactly 1 POST per Orderld — no duplicates.

POST /api/orders =+ ERP —» 200 OK
GET /api/stock/{id} = WMS — 200 OK

ACK — DLO emptied DEMO ]
restore-wms.sh - DLO drain -
6. WireMock journal: 1 POST per Orderld WireMock journal %
No duplicates despite replay __ 23



WireMock (WMS: fault removed) OrderSyncAdapter ReconciliationService i @! order.placed.dlg RabbitMQ E Rabbit

Operator
restore-wms.sh @ | :
(DELETE fault mapping f1000001-*) SRS CR
>
Normal stub reactivated
POST /apilwms/orders — 200 OK
‘ Circuit breaker: HALF-OPEN state (after 30s)
POST /api/lwms/orders (probe request)
<
200 OK
____________________________________________________________ .’
‘ Circuit breaker: CLOSED
WMS recovery detected: circuit breaker closed event
Consume messages ordered by CreatedAt ASC
loop [For each message in DLQ] ’
Check: has Orderld already been forwarded?
Idempotency check via Correlationld store
POST /api/orders (ERP)
i«
200 OK
_________________________________________________________________________________________________________ _..
POST /api/wms/orders (WMS)
<
200 OK
......................................................................................................... .’
ACK message :
Request journal shows:
1 POST /apiforders per Orderld (no duplicates)
Verify at /__admin/requests
order.placed.dlq: empty
order.placed: normal processing resumed
WireMock (WMS: fault removed) OrderSyncAdapter ReconciliationService order.placed.dliq RabbitMQ
Operator

Recovery flow: CB closes — ReconciliationService drains DLO in order.
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Evidence:

1. Outbox Polling Latency (10 orders) 2. Broker Reconnection (3 trials, docker restart)
Metric Value SLO Metric Observed SLO

Average 1700 ms < 2000 ms VvV Reconnection Time Ns <10 ms |

P99 / Max 2000 ms || S 2000 ms v 6 s container restart + 5 s NetworkRecoveryinterval.

Fix: reduce to 2 s.

CreatedOnUtc




EVidenCe: Q@A Scenarios Validated:

v OAS-1: 100% orders accepted under WMS outage

v OAS-2: O messages lost across broker restart

3. Publication Success Rate v OAS-3: DLO drained; no manual restart

Scenario Result v OAS-4: WMS restock propagated to storefront

10 orders, broker restart mid-sequence 10/10 v v OAS-5: checkout <500 ms; ERP lag transparent

ImPOHStPrmlndquEGIUN LULUI [h’DownloadS*ASfHSSlgnmentE;nopCcmmerce Omnichannel-Core]
i . » Total, SU W \ 10nUtc IS NOT MULL THEMN 1 ELSE @ END) AS 5 At10 e docker -i "'-"’-r‘-’-r"j'-r'-‘-WI'ﬂrt-5-!:]1_5{—_1["-...'
':II:--1-| III._I'HT -UJ sa - = i

ec FROM Integration OutboxMessage ORDER BY CreatedOn

ocessedOnltc

27



Honest Limitations

ID Pattern What it means What production needs
L1 i o onee dellery Crash l?etween publlsh and ack — Idemp.otencv ke\{ survives resForts
duplicate message in queue (Redis/DB, not in-memory dict)

: Order INSERT and OutboxMessage Compensating scan for orders with no
L-2 Outbox transaction gap

INSERT are not in same DB txn corresponding Outbox row
: o Worst-case 2 s Outbox-to-queue Reduce to 200-500 ms or use push
L-3 Fixed polling interval latency (OK for async B2C) based trigger for real-time
v/ These are deliberate
L., WireMock/ = real No pool exhaustion, no auth expiry, Full ERP integration test suite; mock scope cuts, not hidden
ERP/WMS no rate limiting only at unit level defects!

L-5 dentity out of scope customerld from nopCommerce  Unified identity layer (Keycloak or CDP)

forwarded as-is to ERP for omnichannel customers
L-6 Single OutboxPublisher Two nopCommerce instances — Distributed lock on drain loop (SELECT g 9
instance duplicate Outbox drain FOR UPDATE SKIP LOCKED) g

L-1is eliminated by Orderld idempotency (validated in evidence/scenarios/3-idempotency-validation.md).
28
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Rejected alternatives - Trade-offs - What we'd do differently
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What We Rejected and Why

ADR-001: AsyncMessaging ADR-002: Outbox Pattern
Sync REST Dual-write
POST to ERP at checkout time. ERP outage = checkout BasicPublish() inside SaveOrder(). No atomicity. Crash
outage. Violates OAS-1 directly. = committed order, no event.
Webhooks 2PC / MSDTC
nopCommerce POSTs to subscribers on order. Distributed txn over SOL Server + RabbitMO. RabbitMO
Retry/timeout managed inside nopCommerce core. has no XA support. Adds SPOF coordinator.
Broker does this better!
Debezium CDC
/{( Stream DB changes into Kafka/RabbitMO.
Requires binary log access; couples event schema to
DB schema.

30



What We Rejected and Why

ADR-003: OrderSyncAdapter Extraction

Inline plugin

RabbitMO consumer inside nopCommerce process. No
enforced boundary. Crash in integration — storefront
down. Cannot scale independently,.

Every rejected alternative either:

v introduces a synchronous dependency on the order path, or
v creates hidden coupling across service boundaries, or

v adds infrastructure complexity disproportionate to the
problem.

Azure Function
Cloud FaaS triggered by queue messages. Hard cloud
dependency. Obscures boundary. Breaks local demo

reproducibpility. The accepted decisions (RabbitMQ + Outbox + extracted

adapter) solve all three pressure points with the minimum
moving parts.

1%
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What We’d Do Differently
With More Time

Still-open architectural questions

Exactly-once delivery:

Kafka with idempotent producers would fix the in-memory
idempotency limitation (L-1). Justified only at production

scale.

Outbox transaction boundary:

SELECT FOR UPDATE SKIP LOCKED would support multiple

nopCommerce instances (L-6). Single-instance is
acceptable for demo.

Stock write path:
\WmsStockSyncService mutates stock directly. A read-only
projection with staleness indicator would be cleaner.

(474

Production gaps we’d close first

Authentication at integration boundary:

WireMock accepts all requests without auth. Production
needs mutual TLS or API key between
OrderSyncAdapter and ERP/\WWMS.

Distributed idempotency store:
_processedOrders is in-memory — lost on restart.
Production: Redis set or DB table keyed by Orderld.

Observability Layer:

Correlationld logs are in place. Production: OpenTelemetry
tracing across nopCommerce — RabbitMO —
OrderSyncAdapter - ERP/WMS.
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