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https://mangowhoiscloud.github.io/portfolio/eco2/
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/scan
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/scan_worker/setup/celery.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/presentation/amqp/process_task.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/event_router
https://github.com/eco2-team/frontend-workflow/blob/87c97d61ff434d12cfe25aa7e564ee790817f920/src/hooks/agent/useAgentSSE.ts
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/scan_worker
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/factory.py
https://rooftopsnow.tistory.com/164
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/contracts.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/contracts.py
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/routing/dynamic_router.py#L203-L300
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/state.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/nodes/aggregator_node.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/contracts.py
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/assets/prompt_loader.py#L150-L250
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/nodes/collection_point_node.py#L148-L207
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/nodes/weather_node.py#L163-L226
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/application/commands/generate_answer_command.py
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/application/services/eval/code_grader.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/tests/unit/application/services/eval/test_code_grader.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/eval_graph_factory.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/setup/dependencies.py#L1130-L1223
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/factory.py#L196-L240
https://arxiv.org/pdf/2608.20614

CHAPTER 02 / 05

Al HZE2| H|o{H

Cistel XAIE XME A procedureZ £7|1 code-test-run artifactsS Exfet HZADH L2 AAZ HL|CH

RULE - PROCEDURE - CHANGE - TEST - ADMISSION




02 - META HARNESS EVOLUTION

Repository procedure?} MEHSE HHA S test-run artifact-human review= admissiongL|LC}

Cursor session0f] H2H 22t2 , cursorrules, CLAUDE.md, 157 versioned skill2 23851 current pindil= 247l procedure directoryZt A4&LICt Procedure=
=7|M, human review?} keep-revise-revertS 2™ gLICE O] M| EHE Z2 repository revisionof|lA {01 7Hf

231, path-specific testimage-GitOps-runtime evidence7} &gt At
Agent2| change authorityS MgFA&LICt

Y - CONTROL SURFACE
2025.10

Cursor Agent

DEVELOPMENT META HARNESS

scan DAG

APPLICATION RUNTIME

AWS - kubeadm - PG

PLATFORM + DATA SURFACE

REPOSITORY CONTROL 285-line .cursorrules

xoo

=2=2=

20251

—P» 126.1ine cLAUDEmA

2026.01.15 2026.01.17-25

.cursorrules Claude Code Max Opus 4.5 - 15 skills

Function Calling Agents SDK

RabbitMQ - Redis - Argo checkpoint - CI/GitOps

_> 15 versioned skills _> 24 directories at pin

RUNTIME LangGraph - Agents SDK

_> runtime evidence _> human keep / revise / revert

of>

# A% . BE A

24 - TEST / RUN ARTIFACT

TOOL / MODEL Cursor - Claude Code Max - Opus 4.5/4.6 - GPT-5.2 - Gemini 3

PLATFORM / DATA AWS - Kubernetes 1.28.4 - Terraform/Ansible/Argo - PostgreSQL - Redis - RabbitMQ 4.0

ADMISSION code _> test - Cl - image _> Git - Argo
28 - By AE

Procedure 8%, code/test 28, runtime evidence, reviewer HE&H0| ZH2 revisiong
7t2|7|=7}? o] Z40| Mg gt O3 HZO| o HEhS XHALEE 4 ABLICH

Cursor-Claude Code record - Opus 4.5 change - 15 versioned skills - Agents
SDK path - Current runtime deps + ACES - external eval frame

calibration, defect-rate-token

HAH S

S =R

H9| contextE |

X - RECORDED DATE

2026.02.10

eval procedures

grader

Grafana - Jaeger - EFK

development control planeof| £&fL|Ct.

backend@4c3eebb3 - frontend@87c¢97d61

CONTEXT - PROCEDURE

Eco*= ACES®] paired with/without-skill trial-ATIF-Skill LiftS & stx|
FbELICE. Skill inventorye| marginal value, human-grader
HZ2 01Z5FYLIC) Claude skills=

=0T

Eco®- 11/ 32


https://rooftopsnow.tistory.com/191
https://github.com/eco2-team/backend/commit/ea7efe52bdf82db47b63ce55c3e65482369b2e2f
https://github.com/eco2-team/backend/commit/ab603977681f1f347b07c1a0d2b8f8bc89037242
https://github.com/eco2-team/backend/commit/b7316337
https://github.com/eco2-team/backend/commit/b7316337
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/requirements.txt
https://arxiv.org/pdf/2608.20614
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/.github/workflows
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/docs/blogs/applied/18-chat-worker-test-quality-report.md
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/pyproject.toml
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/.github/workflows/ci-sonarcloud.yml
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/.codeclimate.yml
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PRODUCT COMPLETE Reconnect resumes delivery from history and preserves the completed worker run
285 - #d 82 27 - TEST /| RUN ARTIFACT &2 A% - HE FA
APl-worker-history-delivery & 0{= 2tZ0| Al2X} 22E IHEE 4= U=X| 2a[gL|ch Scan API contract - Event Router - SSE Gateway - Frontend SSE hook Z7tel event history®t catch-up Z2& terminal S 7ts3H2| stH,
Client?} terminal eventS X g3t &710t K 2t2 S &L|Ct job_id-seq 2Z1} reconnect 2% H|2g & 7ELICH
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/scan
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/event_router
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/sse_gateway
https://github.com/eco2-team/frontend-workflow/blob/87c97d61ff434d12cfe25aa7e564ee790817f920/src/hooks/agent/useAgentSSE.ts

03 - OBSERVABILITY CONTRACT

Signal-revision-terminal0| Z2 run0j| Z<El H|u

EFKE component logE ECS fieldZ Aiststa,

OBSERVABILITY EVOLUTION - DATE / QUESTION ANSWERED

STRUCTURED LOG

O

12/17

Fluent Bit - ECS - EFK

CURRENT PUBLIC MAIN SOURCE / CARRIER

DISTRIBUTED TRACE

O

12/17

OTel - Jaeger - Kiali

LIC.

PIPELINE METRIC

O

12/27

ServiceMonitor - Grafana

PROJECT EVIDENCE - user observation > signal join > terminal verdict
e
O} XHENSHL|C}
=

Jaeger= span parentageg, Prometheus-Grafana& queue-worker-router pressureg 2%giL|Ct. Dashboard £t &2 failure location2
7122 4= UYME o= S| o= @KO0| o terminaldll =R =X]= Z2ESHX| RELICE [2tA artifact revision, request/job identity, timeoutzt te
FELICE. Ol= HHZEE gate?t OtL|2} artifact si412t human review2| admission 7|&

rminal denominatorE H|uw XtH #£O= AL

TRACE JOIN AUDIT

&

01/19

queue parentage gap

COMPARISON ADMISSION

NORMALIZE / CORRELATE STORE / VIEW
STDOUT JSON . - '
Fluent Bit DS EFK
Loe normalize ECS - A service.* - kubernetes.*
raw _component event
____________ - T
S W3C CARRIER . 1 TASKIQ labels={} L >I worker span
t 1 | new trace root
raceparent L — — Raentagegap__ _ _ ' L - -
SERVICE MONITOR Q
Prometheus Grafana
METRIC —’ + @
scrape target time series. queue - worker - router

28 - By ™2

Component signal@t &7|H B $AT}E ALEX} Zuto| olat A2 S S/ 4 gisLIch

24 - TEST / RUN ARTIFACT

o=

Fluent Bit - ECS - Jaeger application - Event Bus dashboard - Chat trace

COMPARISON RULE - ANALYTICAL

IDENTITY revision - request/job - timeout
SIGNAL log - span - metric
OUTCOME completed - failed - OPEN

LIMIT

snapshot # raw run ledger

Signal2 mechanism localizationg 7|1, revision-request/job-terminal join0| handoff
comparison eligibilityS 25 authorityS 22| &LICH

backend@4c3eebb3 - frontend@87c¢97d61

Signal localizes mechanism; only identity + terminal denominator can authorize comparison

of>

A Ag - nE 2

Pinned main<| queue labels= H|0{ 10 API->worker parentage? &3]
X| e¥&LICE Jaeger= memory storage-15,000 trace cap,
Elasticsearch& single-node 1440|11 Grafana snapshot2 raw k6
ledgers CHAISHX| @4&LICE
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/workloads/logging/base/fluent-bit.yaml
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/clusters/dev/apps/61-jaeger.yaml
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/workloads/monitoring/dashboards/event-bus-layer.yaml
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat/infrastructure/messaging/job_submitter.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat/infrastructure/messaging/job_submitter.py

03 - TRACE PROPAGATION

Hl queue labels7| Chat API2} worker trace2| parentageS 2&L|C}

Pinned main2 W3C carrierg FZ3X|Zt TasklQ payload?t BrokerMessage2| labelsE 25 {}Z X&3tetLICt. Worker middlewares= traceparent?t @12 parent context 20|

consumer spang AlZSIE2Z API>MQ->worker2| B trace chaing M 2=E2 Tt

CURRENT PINNED MESSAGE PATH

CHAT API

current OTel span

TRACE CARRIER

traceparent extracted

BROKER MESSAGE RABBITMQ
>

chat.process

TRACING MIDDLEWARE

extract from labels

SERIALIZED TASKIQ MESSAGE - CURRENT PIN

"labels": {},
"kwargs": {"job_id": job_id,

"session_id": session_id, ...}}

{"task_id": job_id, "task_name": "chat.process",

\ 4

HISTORICAL LOG AUDIT

24 - py 2g
il

job_idE= E1t Redis eventE 2451, traceparent= API spanit worker span2|
latency parentageS Z4BILICH & AEXIQ| Aots 2alsl £2f 2IXE 2E FA0IM T

AELICh

125,398 /1,750,699 = 7.16% with trace.id

NEW WORKER TRACE

current static path

24 - TEST / RUN ARTIFACT

Chat job submitter - Worker tracing middleware - Redis event trace fields -

Historical trace audit - 41

backend@4c3eebb3 -

frontend@87c¢97d61

. Xt

of>

2

e
A

A

TRACEPARENT?

labels.get(...)

LINKED CHILD SPAN

intended parentage

window - revision unavailable

Current finding is a static code-path audit, not measured runtime
incidence. The historical 7.16% ratio lacks an exact window and

revision.
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat/infrastructure/messaging/job_submitter.py#L95-L143
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/setup/tracing_middleware.py#L64-L149
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/events/redis_progress_notifier.py#L156-L198
https://rooftopsnow.tistory.com/41

CHAPTER 04 / 05

2 32 "2l 4dS S

Deadlinezt delivery pressureE 23l job-history-client recovery2| ownerg £2[3&LIC

JOB IDENTITY - HISTORY - ACK - CURSOR - TERMINAL OUTCOME




04 - ASYNC OWNERSHIP

=7| timeout2} broker pressure?} AlSH.xE

&7| Scang Vision-Rule-Answer-Reward?} 2 m{7tX| HTTP request7t &

AlsHES
dds

RabbitMQ-Celery7t

PROJECT EVIDENCE -

=2 ARHS L YSLICEH

O
HE AR

ELICE VU 1009 =

pathi= task-ordered history:-live delivery-recovery= M2 CtE ownerdi| BiXx|EtL|Ct,

DATED PRESSURE - TWO OWNERSHIP FAILURES

12/08 - SYNC 100 VU

ALB 60s

VISION > RULE

SCAN API

6 slots

>

ANSWER - REWARD

HTTP request owner

94 queued + 6 x ~10s = 150s

12/28 - ASYNC V1- 50 VU

reported 0% - 504

ADOPTED OWNER GRAPH - CURRENT PIN

dated counterexample - current owner graph

H oi7|E 2F 1507t ALB 60X E Xt API= job references gtetstn
olojgtt&LICE J2iLt VU 50 HIS7| vI2 per-client RabbitMQ consumerE 341 connections®t scan-api 676 MiB, readiness 50322 E

EHE&LICE Current

job_id - stream_url - result_url

API RABBITMQ CELERY CHAIN
> Lat N
accept task vision - rule - answer - reward
\ 4 —y
202 JOB REFERENCE CHECKPOINT

progress - terminal

CONSUMER

per SSE client

oJole,

RABBITMQ

delivery state

DELIVERY OWNERS - ordered history - fan-out - live - client

341 connections - scan-api 676 MiB

OBSERVATION

DECISION

2H
request deadlinet per-client broker stateg 22} oftd
retry-terminal-client recoveryS Z'2 job2 2 2lst 4=

- my Y

owner0f| | FAHok

UA=7I?

readiness 503

execution left HTTP; delivery retained broker state

split task, history, live delivery and recovery owners

REDIS STREAM > ROUTER ) SSE > CLIENT
history - seq fan-out live result
1
* Last-Event-ID - catch-up 1
L e et e e e e e e e R -
202 RESPONSE
{"job_id":"uuid","status":"queued","stream_url":

24 - TEST / RUN ARTIFACT

Synchronous Scan observation - 17 - 50-VU report - 78 - Submit command -
Event Router - SSE Gateway

backend@4c3eebb3 - frontend@87c¢97d61

of>

BN

e

- FE 3

The VU100 synchronous and VU50 asynchronous observations are
unmatched historical runs. The figure explains the decision lineage
and current owner path; it does not claim a matched capacity or
latency improvement.
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https://rooftopsnow.tistory.com/17
https://rooftopsnow.tistory.com/78
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/scan/application/classify/commands/submit_classification.py#L119-L197
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/event_router
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/sse_gateway

04 - LOAD ADMISSION RATCHET HISTORICAL EVIDENCE - dated run + current owner path

A1l ownerZE 22|38t 5| 500->1,000 VU ZAS workloadE S&L|CtH

&7| request®| deadlineZt per-client broker stateE £2[3t1 reconnect contractE F7tet F polling workloadE 500-600-700-800-900-1,000 VUZE S&LICE 2t run2
completed-failed-OPENZ} E2E p957t S H5to| Z=AF CHAMS HEtLICE 1,000 VUM E worker floor-ceiling 1 |0 probe restart7t TH& SO 2 HtELICH

X - DATED OBSERVATION > ADMITTED CHANGE

12/08 - SYNC 100 VU 12/22-28 - ASYNC 10-50 VU 01/23-25 - DELIVERY REPAIR 01/27 - POLLING LADDER
~150s queue > ALB 60s 341broker conns - readiness 503 stale listener - reconnect loss queue wait > probe restart
job identity - Celery Chain Streams - KEDA - Event Router Last-Event-ID - 4 shard channels worker floor/ceiling retest
RUN LEDGER - 2026-01-27 C/F/O = completed / failed / OPEN
TARGET VU 500 600 700t 800 900 1000*
C/F/O 1336/0/0 1401/4/3 1313/ 1/172 1378/4/4 1532/4/4 1469 /33 /16
E2E p95 83.3s 108.3s 122.3s 144.6s 149.6s 173.3s

min 1>2 - max 35

VU1000 - SAME TARGET/TIER/300s 06:12-1494 /53 45 —> —> 20:06-1469/33/16

worker node 12

+172 OPEN outlier - monotonic fit A2 - * final run totals differ

25 - Hy =B 27 - TEST /| RUN ARTIFACT &2 A - HE FAA
2} workloadoilA E2{t deadline-connection-queue-probe owners 223t 5 Ctg & VU500 report - 252 - VU1000 report - 259 - Current scaling overlay - Current VUE k6 A3 £ot0|H Ax| AH8Xt 747} obglLIch 12 runzt 12 run, J2]
= =312 "=} shard delivery 1 UL 12 runk config-submitted totalo| 2t raw ledgerE AlZteo2

HiXIS # SiLie] 85 JMoZ HESIX| LIt
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https://rooftopsnow.tistory.com/252
https://rooftopsnow.tistory.com/259
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/workloads/scaling/dev/kustomization.yaml#L8-L23
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/sse_gateway/core/broadcast_manager.py#L383-L415
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/sse_gateway/core/broadcast_manager.py#L383-L415

04 - BOTTLENECK OWNER HISTORICAL RUN EVIDENCE - provider log + k6 summary + probe events

Tier 40| 4297} &%l 5| retained report= probe restartS &g &L|Ct

ok 5k tokens/taske| demand?t 2M TPM ceilingg H7! 7|2 4M-auto-rechargeliiAl 429 012 EASLICE 22 VU10002| multi-change runollX worker floor-ceiling2t nodeE &2l ¥
Ol = E2E p95& 173.3%= % &LIC}. Retained report= queue backlogOlAl celery inspect ping0| £0{X 5% commandE M= liveness?t AIsta MA|Z & task7t RAIE
= dZ AR X|=3ELICE

RPN=]

+
59
rr
oy
HU
T
n]

PROVIDER BOUNDARY - REPORT ESTIMATE

~5k TOKENS/TASK =300 TASK/MIN 2M > 4M TPM TPM 429 -361->0 FAILURE OWNER MOVED
= b = -

vision 3.0k - rule 0.5k - answer 1.5k 1.5M base - #2.5M envelope provider ceiling quota - 166 »> 0 provider - worker health
RETAINED FAILURE CHAIN - FINAL VU1000 REPORT SAME VU1000 / TIER4 - MULTI-CHANGE OBSERVATION
QUEUE >100 |, 1/0 WAIT PING <1557 KEEP POD
vision backlog OpenAl call ESpect healthy T 13 2/5
worker nodes 1 2
failed 53 33
PROBE FAIL x3 > RESTART ———
same liveness command pod Submit p95 - 5 0.863 0787
v poll p95 - s 2547 2.609
IN'FLIGHT LOST E2EpP95-s 166.7 173.3
polling timeout - terminal OPEN E2E p99 OPEN OPEN
25 - Hy =B 27 - TEST /| RUN ARTIFACT &2 A - HE FAA
Provider ceiling2 429&, KEDA-node &&= worker supplyE, livenesse restarts 2t Tier 3 report - Tier 4 report - Final run report - Current worker probes £ Tier 4 run2 submitted total2t worker configZt &2t 5333 249
Zt AQELIC A1 ownerE £2/8 S8 HTTP healthet queue backpressureE CS & Q1= FESIX| e4&LICE Probe chainit task losse retained report2|
3 oMoz HHSLCt ol =2 /healthe AD-0|FHJLICH E2E p99:= reportoil 2101 OPEN
ol
3
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/docs/blogs/tests/2026-01-27-scan-load-test-vu1000.md
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/docs/blogs/tests/2026-01-27-scan-load-test-vu1000-tier4.md
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/docs/blogs/tests/2026-01-27-scan-load-test-vu1000-final.md
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/workloads/domains/scan-worker/base/deployment.yaml

04 - EVENT OWNER PATH

° ° ° = ° ° 71 A-l- é
Task-history-live delivery-recoveryE job_id-seq= A3 SLICT
27| RabbitMQ task handoffoilA] ordered Streams history, Pub/Sub live fan-out, PEL-Last-Event-ID recovery2 M2lg 22|}&LICt. WorkerE stage eventE Streams record2 X &z}st
1, Routere state update®t Pub/Sub publish7t 433 §| XACKELIC}. SSE Gateway+= cursor catch-up2 O 5 live shardE 0[0] Bt&LICt

LSS L API I RABBITMQ I WORKER
submit task queue execute
XACK after state + publish
PN
/ \
4 \
Sl LR REDIS STREAMS I EVENT ROUTER I STATE KV
ordered record state - publish max seq
|
cursor catch-up !
| = = = = = = = - 1 SERIALIZED EVENT ENVELOPE
CLIENT DELIVERY { "job_id": "uuid",
CLIENT SSE GATEWAY PUB/SUB
<_ < "stage": "vision", “status": "completed",
cursor catch-up + live live shard
“seq": 11, "ts": "...", "progress": "25",
“result": "{...}"
}
EVOLUTION - RabbitMQ task -> Streams history - Pub/Sub live -> PEL / Last-Event-ID recovery
25 - Hy =B 27 - TEST /| RUN ARTIFACT &2 A% - HE FA
Streams record?| job_id-seq”t ACK, state update, catch-up®t live resumeS Z2 Event Router source - SSE Gateway source - Stage event serializer - HA Logical responsibility separation is shown; current public Streams
architecture - 100 storage is not claimed as long-term durable.

event lifecycle2 FXstH| sH=7t?

backend@4c3eebb3 - frontend@87c¢97d61 Eco®-21/32


https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/event_router
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/sse_gateway
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/scan/infrastructure/messaging/redis_streams.py#L120-L177
https://rooftopsnow.tistory.com/100
https://rooftopsnow.tistory.com/100

04 - ACK & RECLAIM CONTRAC

A1lst entry= PELO]|

T

t11 XAUTOCLAIMO| Az2| 2720k 0| ghL|Ct

process_event7} falseZ Bretst7{Lt exceptionS LHH XACKE %] 22 stream_idZS PELO| 2Z=ELICE. Idle thresholdE H?! entry= XAUTOCLAIMO| A consumer0i|A| O|T8tH, i

X2|T state update?t publishZt

.
g3t

PEL OWNERSHIP STATE MACHINE - event identity remains stable

XREADGROUP

new stream entry

—

PROCESS

state + publish

A

o2t committedZ EEILICE Event identity= |X|E|1

PROCESS OK?

bool / exception

owner2t acknowledgement state@t

b0 ZIL|CY.

YES

XACK

committed

IDLE = LIMIT?

NO

min_idle_time

1 PEL ENTRY
|
1 ack=pending
|
|
|
|
lococoooococoooocoocooooooocococoo oo oo oo d
SERIALIZED PEL TRANSITIONS
RESOLVED
read {"stream_id":"171.-0","owner":"router-a","ack":"pending"}
claim {"stream_id":"171..-0","owner":"router-b","ack":"pending"} cosT
commit{"stream_id":"171..-@","owner":"router-b","ack":"committed"}

2H
el MIiE ACKSHH replay evidence?} Af2tX| 1

- my Y

2HELICE 22 stream entryE pending2 2 EZst1 ownershipgt O|Hsl failure-safe

replay?t idempotency THAE &7 QXL

A -
=s

, o=

Sx|stH attempt identity7t 2

TEST / RUN ARTIFACT
Consumer success-before-XACK - XAUTOCLAIM reclaimer - Integrity repair -

257

backend@4c3eebb3 -

frontend@87c¢97d61

XAUTOCLAIM

new consumer owner

failure retains replay evidence

idempotency - idle threshold - owner transfer

of>

2

e

- FE 3

Current source proves pending, reclaim, and success-before-XACK
branches. Idle threshold2t consumer identityS 280k 5t pinned
matched replay benchmark= gl&LICt
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/event_router/core/consumer.py#L190-L245
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/event_router/core/reclaimer.py#L141-L238
https://rooftopsnow.tistory.com/237
https://rooftopsnow.tistory.com/237

04 - MEASUREMENT BOUNDARY

=&l queue snapshot2 terminal 222} HX|StE| 218} H| W 0| M H|el3HSL|C}

600-800-900-1,000 VUS| =& Grafana snapshot2 pending-active £|CHzt=t router p992| mechanism 2|X|E 20| ELICE HkE dated run report= 1,51871 MZS 1,469 completed, 33
failed, 16 OPENSZ EZgiL|Ct. F artifactOll 35 revision-window identity7t 81222 queue £=X[7t outcomeg TEUCIHLE VU S7t0| 2 F M2t sHASHR| QEUSLIC

Y - QUEUE SNAPSHOT MAX (count) X - OFFERED VU - BLUE pending - GREEN active/unacked
900
780
681
600
a3 403 a2 406 415 PUBLIC SNAPSHOT - 2026-01-27
300 TERMINAL DENOMINATOR
SUBMITTED 1,518
COMPLETED 1,469
0
FAILED / OPEN 33/16
VU 600 VU 800 VU 900 VU 1000
router p99 ~8.4 ms router p99 ~7.83 ms router p99 ~9.6 ms router p99 ~8.76 ms 96.8% all - 97.8% resolved
25 - Hy =B 27 - TEST /| RUN ARTIFACT &2 A - HE FAA
Grafana& pending-active-router latency?t 2/X|%t mechanismg, k6 report= VU600 snapshot - VU800 snapshot - VU900 snapshot - VU1000 snapshot - Queue bars are independent per-snapshot maxima on a shared
submitted-completed-failed-OPENS| 22& A RfLICt 3t otH0|| HHX|StE| & identity VU1000 run report - 259 count axis; router p99 is a millisecond annotation. 96.8% = ™A ®|Z,
7t 1o = evidence owner AtO]e] Qlnt SHAES 2|X| gb&Lct 97.8% = resolved 1,502 2£2JLI|Ct. Matched time-series} causal

before/after= O|Z™AL|CE
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https://snapshots.raintank.io/dashboard/snapshot/zs6Mbbdc9FRTrEBbAoHTL6tsKJmbqZf6
https://snapshots.raintank.io/dashboard/snapshot/VV9dOtFB57B6cDhqAFaPwQU93kds3nlO
https://snapshots.raintank.io/dashboard/snapshot/WBoZVhb5eXwfaFcphMAubQwrEMXJrPFp
https://snapshots.raintank.io/dashboard/snapshot/ZcKhGJho3PmmovpclCoQOHqG9RMkWb8U
https://rooftopsnow.tistory.com/259

04 - CHECKPOINT LIFECYCLE

Redis checkpointE PostgreSQL cold recovery = S7|2gL|C}

Write= Redis2t sync eventE 27|11, read= hot miss

) REDIS )

| T2 PostgreSQL checkpointE 2101 Redis0l promoteg!iL|Ct. Sync event2| Al identityZt cold copyE Z2 graph stateof| Z48tL|

hot + TTL

SYNC QUEUE
LPUSH / BRPOP

REDIS HIT?

RETURN

hot

hot lookup

ch.
WRITE PATH
GRAPH WRITE
checkpoint
READ PATH
GRAPH READ
configurable IDs
285 - #d 82

Redis= hot writeE, sync queue= async persistenceE, PostgreSQLE cold

recoverys 22t AQelL|CH

PG READ

cold

SYNC EVENT
PG {"thread_id":"...",
cold "'checkpoint_ns":"...",
"checkpoint_id":"..."}
PROMOTE > RETURN
write Redis recovered

24 - TEST / RUN ARTIFACT

SyncableRedisSaver - Checkpoint sync service + Read-through checkpointer -

checkpoint recovery and realtime event recovery retain separate cursors

7
| artifact?} 0| Zte| BEE X|X|EL|CE. CFS MEf-2F |

Pool incident - 242

backend@4c3eebb3 -
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oo ret o>
2
B
g.
«
=
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% >

-guts E HH0M EFELCh
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/sync/syncable_redis_saver.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/sync/checkpoint_sync_service.py
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/chat_worker/infrastructure/orchestration/langgraph/sync/read_through_checkpointer.py
https://rooftopsnow.tistory.com/242

04 - CLIENT RECONCILIATION

Reconnect®l polling2 terminal stateE CtA| 2t=sH= 87 actionL|C}

Client= pending-streaming-committed-failedE EA|Z 2 Fo|giL|Ct. Last-Event-ID catch-up2 2X| 2%t Redis Stream entryS 2|4-&LICt. 30% 2t0f meaningful event7t g™
reconnectZ ¢t A3, CHA| staleO|H 3% pollingS £t 52 #&EL|Ct. PollingdilA terminal2 &1t 2202t committed 2 F0[stH timeout2 failedZ BH&LICE

CLIENT MESSAGE STATE MACHINE - predicate labels own every branch

PENDING SSE CONNECTED EVENT IN 30s? STREAMING COMMITTED
optimistic user msg job_id - Last-Event-ID meaningful progress progress / token terminal result

RECONNECT RECONNECT USED? POLL G FAILED
maximum 1 stale observed again 3s - =5 min poll timeout

TERMINAL OBSERVED

INDEXEDDB - persisted reconciliation state COSsT

SSE + polling transport - local/server identity reconciliation

{"client_id":"..","session_id":"..","last_event_id":"171.-0","status":"committed","synced":1}
25 - Hy =B 27 - TEST /| RUN ARTIFACT &2 A - HE FAA
Reconnect®t polling0| &7t observation2 7t42 ¥ client stateZt committed = SSE request parsing - Catch-up implementation - IndexedDB session HHE 2| action transient gapS S45IXI2t latency-API
failed2 EHé|=X| Z==sh|C}, hierarchy - Agent SSE recovery - Stale polling fallback traffic-local/server identity reconciliation H|22 Z7}stL|Ct.
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/sse_gateway/api/v1/stream.py#L31-L131
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/apps/sse_gateway/core/broadcast_manager.py#L1220-L1280
https://github.com/eco2-team/frontend-workflow/blob/87c97d61ff434d12cfe25aa7e564ee790817f920/src/db/messageDB.ts#L93-L128
https://github.com/eco2-team/frontend-workflow/blob/87c97d61ff434d12cfe25aa7e564ee790817f920/src/db/messageDB.ts#L93-L128
https://github.com/eco2-team/frontend-workflow/blob/87c97d61ff434d12cfe25aa7e564ee790817f920/src/hooks/agent/useAgentSSE.ts#L194-L469
https://github.com/eco2-team/frontend-workflow/blob/87c97d61ff434d12cfe25aa7e564ee790817f920/src/hooks/agent/useAgentChat.ts#L288-L504
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Resource? controller?} revision} topologyS & A|ZIL|CE.
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05 - TWO CAPACITY CONTROLLERS PROJECT EVIDENCE - cluster/GitOps control

Git revision2 node existenceE, queue depth= worker replicaZ Hi#L|C}

Git revision->Terraform2 EC22t role labelE 415t apply receiptollA BelL|Ct RabbitMQ queue depth->KEDA->HPAE= scan-worker2| desired replicaS 2-4 H2|0l|lA =& giL|ct. 42
-controller-7|E MEf7I CHE & SE8 Ek FOE sLICh
CONTROL INPUT CONTROLLER STATE WRITTEN COMPLETION EVIDENCE
GIT REVISION . TERRAFORM . EC2 + ROLE LABEL . APPLY RECEIPT
Terraform module diff plan - apply node - scheduling domain declared topology
CONTROL INPUT ADAPTER CONTROLLER STATE WRITTEN
RABBITMQ ) KEDA ) HPA ) SCAN WORKER
queue depth metric adapter replica decision 2-4 replicas
REVISION-DRIVEN operator/Cl apply - desired topology FEEDBACK-DRIVEN metric polling - desired replicas
25 - Hy =B 27 - TEST /| RUN ARTIFACT &2 A - HE FAA
=2| resource existence?t event-driven workload replica & 0{= controller?t o{= Terraform current - Scan worker ScaledObject - KEDA RabbitMQ scaler - Public desired-state wiring only; live node inventory and realized
gHatol| MAX|=Tt? KEDA scaling model autoscaling outcomes are not measured here.
Eco?- 27/ 32
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/terraform/main.tf
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/workloads/scaling/base/scan-worker-scaledobject.yaml
https://keda.sh/docs/2.20/scalers/rabbitmq-queue/
https://keda.sh/docs/2.20/concepts/scaling-deployments/

05 - CODE-DECLARED TOPOLOGY

Terraform role labelO] Kubernetes control path?} failure domain2 £2|&hL|Ct

AWS VPC7t kubeadm clusterS E3tst1, cluster 2tofAf control-plane node2t Al worker role groupO| LEe/LICt Kube-apiserverZt controller-scheduler-etcd®t cluster stateS Z=Xot 2t
node?| kubeletoi| control requestE E™LICt. Pod traffic2 Calico VXLAN data planeS AFEEfLIC

AWS VPC - EC2 UNDERLAY

KUBERNETES CLUSTER - KUBEADM

P e mm o mm o mm Em Em Em o Em o Em o Em o Em Em Em Em Em Em Em Em Em Em M Em M M M M Em M M Em M e M Em Em Em Em Em Em Em Em Em Em

5

CONTROL PLANE NODE

1 module

KUBE-APISERVER

ROLE-LABELED WORKER NODES

kubelet - runtime - workload pods

cluster API

'_A

A

CONTROLLER

manager

SCHEDULER

bind

APIROLE 9 modules WORKER ROLE 4 modules DATA - EDGE 11 modules
| kubelet | | kubelet | | kubelet |
| container runtime | | container runtime | | container runtime |

-
( storage ) Al worker )

( RabbitMQ / PG )

Ingress / SSE )

GGG
|

LEGEND

—

API Server - kubelet control

pod network

CALICO VXLAN OVERLAY - POD DATA PLANE

25 Terraform EC2 modules - live node count unmeasured

28 - By ™2

Control-plane state, kubelet control traffic, pod data trafficZ 2} boundaryoil Z i

scheduling-node-network failure| ZAH AIZHEES D™EtLCH

24 - TEST / RUN ARTIFACT

Terraform main - Kubelet role labels - Kubernetes components - Public

of>

portfolio

backend@4c3eebb3 -

1

A
A

e

- FE 3

Role label2 code-declared scheduling boundaryE HM3gL|ct M|

worker group} 25 Terraform module®| 2% HI&2 M, live node
inventory®} realized isolation outcome 0| ZojlA ZHstX| Qt&LICE

frontend@87c¢97d61
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/terraform/main.tf#L130-L877
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/terraform/main.tf#L50-L97
https://kubernetes.io/docs/concepts/overview/components/
https://mangowhoiscloud.github.io/portfolio/eco2/
https://mangowhoiscloud.github.io/portfolio/eco2/

05 - GITOPS RECONCILIATION

Root AppO| &%t Application2 wave™ health loop2

prod-root”t main2| app directory= 2111 ApplicationSetO| child Application spec2 2t&
pending waveE M8l healthE CHA| Y&

=HAIZLC

LI}, App controller= rendered desired state2t Kubernetes live resources H|ulsH 7+a &2
LICt. 2474 22 dependency orderO|H resource 4Lt A& X|E7t OpElL|C.

=

ROOT APP ) APPLICATIONSET SYNCED
main - app directory list - template terminal app state
APP CONTROLLER ALL HEALTHY?

Pm——— = — _’ render - live diff in-sync + healthy
1

K8S LIVE 1

resource - health
+ FIRST WAVE > APPLY
" lowest pending value phase - wave - kind
1 APPLY - LIVE

I
L o oo o oo oo o o o e mm e e mm mm mm omm mm o mm o mm mm e mm mm mm e mm mm e mm mm mm e mm mm mm mm mm mm mm mm mm mm mm mm mm e mm mm mm e mm mm mm omm w]
ECO? WAVE CATALOG - 24 DISTINCT VALUES 00-11 foundation 15-28 edge/data 35-36 scaling 42-51delivery 60-61apps

Value orders dependency; resource count and runtime health remain separate measurements

2H - oy »E 27 - TEST /| RUN ARTIFACT &3 g - HE FA
Git path &#-Application 44-live reconciliation-health Z&& Ct2 control phaseZ Production Argo CD apps - Infrastructure validation - Argo sync waves - CNCF T S drift2 275HX|9t child catalog®t sync-wave 2H22 &1 2%
£2[812, unmet prerequisite} 2= X waveollH gH=ELICH, —configuration drift 0t S, 2 o5 dependency®! rollout &4 HIFOE A7

of L

prerequisitet =ZlL|C}.
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/clusters/prod/apps
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/.github/workflows/ci-infra.yml
https://argo-cd.readthedocs.io/en/stable/user-guide/sync-waves/
https://www.cncf.io/blog/2020/12/17/solving-configuration-drift-using-gitops-with-argo-cd/
https://www.cncf.io/blog/2020/12/17/solving-configuration-drift-using-gitops-with-argo-cd/

05 - NETWORK ADMISSION

Allow catalogS HH[3HX|2t default-deny enforcement= 2 &3 &L|Ct

Client request= ALB:Istio ingressE XILt CUSTOM policy CHAIF ext-authz B S BH&L|CH BEo| default-deny probe= DNS-DB-gRPC-event-telemetry Z2 L5 =& 22

OlEl o|=ZME [3/L4 allow catalogZ HH[M&

=
L|Ct. J2{Lt live canary-packet traceZt E5|X| gt0t M™ default-deny= HIZEMO = RX|ZSLICE

=
C

]
[n
o

i
3]
liet

KUBERNETES CLUSTER - CALICO VXLAN

ISTIO EDGE - istio-system

INGRESS

B o o o e e o

Gateway

USTOM POLICY?

path match

BYPASS]|

APPLICATION NAMESPACE
ROUTE > DOMAIN API
VirtualService HTTP / gRPC

YES A

T
MATCH,
AUTH NAMESPACE v_ _——

EXT_AUTHZ
auth-api:9001 - gRPC

v

STATE + OBSERVABILITY

RabbitMQ - Redis - PG - Prometheus - Jaeger - EFK

Al

PMISSION HISTORY - left - right

01- PROBE

dependency calls

02 - CATALOG

exact L3/L4

03 - VERIFY 04 - ENFORCE
canary - trace OPEN - deny stays off

INTERNET
AWS VPC - EC2 UNDERLAY
CLIENT I AWS ALB
HTTPS / SSE instance target
—> request
285 - #d 82

Reachability, external authorization, internal dependency= A2 CHE ownere} A4
£ HEULCH 3t MOZ A0 ZofstH 4031 S4 HEO

rule->canary/trace 22 admissionS LEgl&LICt

-—— > ext_authz check / decision

- > state / telemetry

24 - TEST / RUN ARTIFACT

Istio Gateway -+ CUSTOM AuthorizationPolicy - Extension provider - Istio

2012 9loDa BE sexact custom authz

backend@4c3eebb3 -

frontend@87c¢97d61

&7 Ag - nE 2

Figure= current manifest2| desired route@L|Ct. AX| packet
path-latency, FQDN enforcement, ™ default-deny= OPENO|H 8l{&f
evidence?} 42 w2t enforcement F22 SZBILICH
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https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/workloads/routing/gateway/base/gateway.yaml
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/workloads/routing/gateway/base/authorization-policy.yaml
https://github.com/eco2-team/backend/blob/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2/workloads/routing/config/extension-provider-patch.yaml
https://istio.io/latest/docs/tasks/security/authorization/authz-custom/
https://istio.io/latest/docs/tasks/security/authorization/authz-custom/

SYNTHESIS - CLOSED / OPEN / TRANSFER DECISION BOUNDARY - implemented - open - proposed transfer
Eco’= H|S7| &2 E S13 1, 0|2 X2 O3 runtime?) state ruleZ HZSLICH

Eco?0i|A &%4-0|%-client terminal-platform controllere| Ht2 7161 AA 2 SUAELICE BHH trace parentage, branch-local evidence, evaluation assembly, live enforcement= current
pin2| OPENQILICE. O] EE SX[st 1, S 2Z0| CIE CI2 WSS TE Ol paired historyZ £|4 separating fieldS &= 241 342 GEODES| trajectory admission2& HO|gtL|C},

01 02 03

CLOSED IN ECO? OPEN AT PIN TRANSFER RULE - PROPOSED
Z2 projection0| MZ Ct2 L+ action2 27 & W2t stateS ME3tetLICt
ASYNC HANDOFF TRACE PARENTAGE
API deadline ¥l job identity7t A% o1 queue labels={} - API>worker join 0|2
h, - terminal applied > STOP
ORDERED RECOVERY BRANCH BINDING

Streams-PEL-Last-Event-ID7} 2} 0|5 S & h, - receipt missing > REPLAY / POLL

T

decomposed query->branch evidence 0|Z%

paired historygS Z2 contractof|lAl {45t actionS 7I2& 2|4 field2t FE projection

CLIENT TERMINAL EVAL TRAJECTORY of £7p3t|ct.
reconnect-polling0| committed / failedS =& parent signatureoi|A] 2% assembly Stt
=X - job_id - seq - stream_id - client status
CONTROL OWNERS LIVE ENFORCEMENT H|& - serialization - migration - storage - fallback traffic
revision-replica-routeE MZ CIE controller?t =& default-deny-p99-matched causal run 0|54
25 - Hy =B 27 - TEST /| RUN ARTIFACT &2 A% - HE FA
FHOR Bl A, current pinOilM MeiEl 22, CHS systemol| H2E 24 FAIS 22 of Pinned backend - POMDP - Kaelbling et al. - State abstraction - AAAI - ReAct - POMDP:-state abstraction-ReAct= 241 HiZAQIL|C}. Eco?= POMDP
3|2 MX| kgLt ICLR 2023 solver-belief state-RL policy-projection-admission loopZ T13151x| ¢

AELICH Transfer rule2 proposed analytical framing®lLICt.
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https://github.com/eco2-team/backend/tree/4c3eebb3afc3f5c42e78a5095ca7c13536dd08c2
https://cs.brown.edu/courses/csci2951-k/papers/kaelbling98.pdf
https://ojs.aaai.org/index.php/AAAI/article/view/5075
https://openreview.net/pdf?id=WE_vluYUL-X
https://openreview.net/pdf?id=WE_vluYUL-X
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