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Como ler este conjunto de documentos

D6 - Ambiente de Pesquisa e Roteiro

FONTE UNICA DE VERDADE

Todo fato deste conjunto é mantido uma unica
vez, em um registro legivel por mdaquina no
diretério registers/ da base de conhecimento,
e todo documento é renderizado a partir desses
registros.

Um guardrail, uma classe de ag¢ao ou uma
métrica é descrita uma vez e citada em todos os
outros lugares por seu identificador. Onde um
documento precisa de narrativa em torno de uma
entrada de registro, a narrativa fica no
documento e os fatos ficam no registro.

ESQUEMA DE IDENTIFICADORES

e AC classe de agdo

e GR-Lnn guardrail, por camada
e SD determinante de supervisdo
e SP ponto de supervisao

e MG métrica

e (I indice composto

e DM dominio de aplicabilidade

e (S conjunto de condicoes

e (B contrato de capacidade de nuvem
e BL item de backlog

e F achado duravel

e EV arquivo de evidéncia

POLITICA DE NOMENCLATURA

Este conjunto é livre de identidade por
construcdo, nao por redagao posterior. Nenhum
enderego, nome de host, identificador de nuvem,
URL de repositério, nome pessoal que nao o do
candidato e o do orientador, ou referéncia de
cliente aparece em qualquer parte dele.

Hosts sao nomeados por papel de servigo.
Tecnologias de fornecedores e tecnologias
abertas SAO nomeadas, porque o contetido
técnico depende disso. A evidéncia bruta
permanece no host em evidence/ e é citada por
identificador, nunca transcrita.

ORDEM DE LEITURA

e DO Sumario Executivo, leia primeiro

e D2 Framework de Supervisdo e Autonomia, o
argumento

e D1 Arquitetura do Caso Fundador, a base de
evidéncias

¢ D3 Catalogo de Guardrails, referéncia

¢ D4 Framework de Medicao, referéncia

¢ D5 Dominios de Aplicabilidade

e D6 Ambiente de Pesquisa e Roteiro

MARCAS DE EVIDENCIA

e | OBSERVED
execucgdo, com um identificador de evidéncia.

e | REPORTED extraido da proposta de
doutorado ou do brief da execucao, nao
verificavel neste host.

verificado no host nesta

e | PROPOSED | uma proposta de projeto desta
execucgdo, ndo a descrigao de algo existente.

e NOT DETERMINED ndo foi possivel
estabelecer; a razao é sempre declarada.
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REFERENCIAS CRUZADAS

Referéncias cruzadas usam nuamero do
documento e identificador, nunca numero de
pagina, porque numeros de pagina mudam
quando um registro cresce e o documento é re-
renderizado.

Exemplo: ver D3, GR-L06-02 .
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1. Do caso fundador ao ambiente de pesquisa

D1 a D5 estabelecem o que o Agent Console host €, o que lhe falta, e o que um controle precisaria ser
para que a propriedade ausente se tornasse structural (estrutural) em vez de instructional
(instrucional). Nenhuma parte desse argumento pode ser testada no préprio host de onde foi extraido.
O host executa cargas de trabalho de producgao, os guardrails (controles de protecao) que lhe faltam
ndao podem ser ligados e desligados com seguranca ao redor de agentes ao vivo, e a taxa de
divergéncia em F-001 foi descoberta por uma auditoria manual precisamente porque nada no host a
computaria como uma medigdo em execucdao. Um framework que s6 pode ser avaliado no unico
ambiente que o produziu ainda ndo é evidéncia de nada além desse ambiente, que é a limitagcdo que a
Secao 9 do D2 declara claramente.

Este documento especifica 0o que precisa existir em seu lugar: um ambiente isolado construido para
executar a mesma taxonomia, o mesmo catdlogo de guardrails e as mesmas métricas de um
experimento controlado, sobre cargas de trabalho sintéticas, com todo guardrail independentemente
alternavel e toda medicdo vinculada a configuracdo que a produziu. Trés perguntas estruturam o
restante do documento. O que do caso fundador este novo ambiente pode de fato reaproveitar, e o que
ele nao deve reaproveitar (Secao 2)? Qual é a aparéncia do ambiente como um conjunto de camadas
com interfaces definidas (Secdo 3)? E, dado que esta é uma construcdo doutoral com uma quantidade
fixa de tempo do candidato, em que ordem os 58 itens do backlog de melhorias devem ser construidos,
e quais bifurcacoes nesse plano permanecem genuinamente em aberto (Secoes 5 a 9)?

1.1 O que este documento contribui

Uma prestacao de contas franca sobre transferéncia, ndo uma alegagdo de que o caso fundador se
generaliza por padrdao. Onze dos quinze contratos de capacidade em nuvem da Secdao 4 sao
classificados como néao transferiveis a partir do caso fundador tal como encontrado, e a andlise de
lacunas da Secgao 2 classifica o controle central do ambiente, o modelo de permissao da camada de
ferramentas, da mesma forma. A arquitetura de referéncia da Secdo 3 é construida em torno dessa
prestacdo de contas: toda camada declara, sem eufemismo, se o caso fundador fornece um padrao que
vale a pena manter ou apenas um padrao que vale a pena evitar. O faseamento do backlog na Secao 5
e o roteiro na Secdo 8 decorrem diretamente da mesma evidéncia usada ao longo de todo o conjunto, e
as decisdes da Secao 9 sdo deixadas em aberto porque cabem ao orientador decidir, ndo porque o
candidato nao tenha uma posigao.

2. Analise de lacunas: o que se transfere e o que nao se transfere

Cada capacidade abaixo foi examinada contra quatro perguntas: ela estd presente no caso fundador,
ela é apta para uso em pesquisa, ela é exigida pelo ambiente experimental do doutorado, e, havendo
uma lacuna, qual é o seu tamanho. A aptiddo é registrada em uma de quatro classes. Reutilizavel
como esta significa que o mecanismo pode ser adotado sem alteracao. Reutilizavel com
modificacao significa que o mecanismo é sélido em sua forma atual e precisa de mudancas
delimitadas e de escopo definido, nao de uma reconstrucao. Apenas padrao de referéncia significa
que a ideia vale a pena manter, mas a implementacao ndo; o ambiente precisa de algo construido do
zero que siga a mesma forma. Nao transferivel significa que a capacidade, tal como existe neste host,
deve ser ativamente evitada em vez de adaptada, porque adapta-la carregaria para dentro do ambiente
destinado a testa-la exatamente a fraqueza que o doutorado estuda.

Tabela D6-1a. Os quinze contratos de capacidade em nuvem, na ordem do registro, com o veredito de
transferéncia do caso fundador para cada um. O texto completo dos contratos e as duas vinculacoes de
provedor seguem na Secao 4.
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ID CAPABILITY CONTRACT FOUNDING CASE

CB-01 Compute host for an agent workload A single long-lived virtual machine on a managed cloud compute service,
carrying fourteen concurrent agent sessions inside one terminal multiplexer
under one operating system account, with the control plane co-resident.
reference pattern only.

CB-02 Workload identity One shared operating system account for every agent, an instance role any
process can mint, and five sets of static administrator key material in a
single file owned by the governed account. There is no workload identity of
any kind. not transferable.

CB-03 Secret custody Thirteen secret files and seven unencrypted private keys for other estate
hosts sit on an ordinary filesystem owned by the account every agent runs
as. There is no vault, no per-secret authorisation and no retrieval log. not
transferable.

CB-04 Ephemeral credential issue Static, non-expiring key material is the primary identity, and the ephemeral
instance credential that does exist is freely mintable by any unprivileged
process, so its expiry confers no bound. not transferable.

CB-05 Network segmentation One flat subnet, no host firewall, no segmentation of any kind between
agent workspaces, because every agent is a process of one account on one
host. not transferable.

CB-06 Egress control No egress control of any kind. Outbound access to any destination on the
standard TLS port is open, and the instance metadata endpoint is reachable
from every process. not transferable.

CB-07 Object storage for evidence Transcripts of about 1.13 GiB and the console audit log sit on an ordinary
filesystem owned by the account the process runs as, with no versioning, no
retention policy, no separate reader and no off-host copy. not transferable.

CB-08 Append-only log sink The console audit log is append-only by convention only: world-readable,
owned by the same account the process runs as, sitting under a writable
allowed root, with no hash chain, no sequence number, no signature and no
off-host copy. Nothing at all audits what an agent does. not transferable.

CB-09 DNS and TLS A provider hosted zone and a single wildcard certificate, both reachable
using the administrator key material held by the account every agent runs
as, with no separation between the acting identity and the issuing authority.
reference pattern only.

CB-10 Approval gate service A deployment approval gate exists in which approval authority is genuinely
structural, since only a human identity token can write an approved status
and no agent token reaches that middleware. Reviewer independence is
instructional only, and the approved artefact is not bound to what the
process manager re-executes, which has already shipped unapproved code
twice. reusable with modification.

CB-11 Event and notification transport An inter-agent message bus exists in which every agent's bus token is a flat
file under a writable root, and the operator notification bridge is one-way
with rate limiting and deduplication. The agent owns its own transport
credential. reference pattern only.

CB-12 Metric store There is no metric store. Resource accounting discards session identity at
ingest, synchronises twice hourly, enforces no budget and is reporting only.
not transferable.

CB-13 Policy enforcement point The only enforcement point is a twenty-three pattern shell command deny
list held in a settings file writable by the account it governs, with the tool
layer launched under a permission-skipping flag hardcoded in five places. It
names no cloud command line tool, no remote shell, no process manager, no
service manager and no privilege escalation command. not transferable.

CB-14 Policy decision point There is no decision point. Authentication is authorisation for every gated
route and every WebSocket mode: the user record carries a role field, but it
never enters the session token and is never compared anywhere. not
transferable.

CB-15 Experiment provenance store No provenance store exists. There is no relational database on the host and
all control state is flat file JSON under the process's own writable roots,
including the fleet registry, the inventory and the kill switch sentinel. not
transferable.
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A tabela acima se apoia no registro de vinculagdes de nuvem, que ja carrega um campo
founding case status exatamente para este julgamento ( registers/SCHEMAS.md ). As demais capacidades
abaixo ficam fora desse registro, porque sao mecanismos de plataforma e de aplicacao, e nao contratos
de capacidade de provedor de nuvem, e o mesmo julgamento em quatro classes lhes é aplicado
manualmente.

Tabela D6-1b. Capacidades de plataforma e de aplicacao avaliadas contra as mesmas quatro
classes de aptidao, com a prioridade e o esforco de fechar cada lacuna e o elemento da
arquitetura de referéncia (Secao 3) que cada uma serve.

CAPACIDADE
(PRESENTE

COMO)

CLASSE DE
APTIDAO

LACUNA

OBJETIVO
ATENDIDO

Execucao de Apenas padrao de Nenhum P1 RA-2 plano de
sessdo referéncia isolamento por execugao
supervisionada: sessdo, nenhum
gerenciador de destruir-sob-
processos com comando, o
reinicio automético reinicio automético
(restart-always) (restart-always)
mais um derrota uma
multiplexador intervencao de
compartilhado parada por causa
para despacho
EV-004 EV-021
OBSERVED
Registro de frota: Apenas padrao de Nenhuma P1 Precondigdo do
arquivo plano, lock referéncia integridade repositério de
consultivo transacional, proveniéncia RA-6
(advisory lock), nenhuma
unico escritor identidade de
sancionado leitor separada
EV-022 estruturalmente da
OBSERVED do escritor
Portédo de Reutilizavel com A independéncia P1 Servico de portédo
aprovacao de modificacdo do revisor é de aprovacao RA-
implantacao instructional; o 3/RA-7
EV-030 artefato aprovado
OBSERVED nao esta vinculado
ao que de fato
reexecuta no
reinicio
Identidade de Apenas padrao de O padrao é real, P2 RA-1, ilustra
conexdo somente referéncia mas existe uma structural por
leitura para o Unica vez; precisa construgao
Svstem of Record ser generalizado,
REPORTED ndo copiado
Sobreposigdo Apenas padrao de A interceptagcdaono P1 Design do ponto de
structural referéncia despacho funciona, enforcement
(estrutural) de mas € especifica do (aplicagao
modo de teste no dominio; precisa coercitiva de
dominio de tempo ser generalizada controle) RA-3
real  REPORTED para um ponto por
classe de agdo
Substrato de hook Reutilizavel com O ponto de captura P1 Ingestao do

de transcrigao,
dispara em toda
chamada de

modificagdo

existe; o
consumidor é
apenas telemetria,

ferramenta o codigo de saida é
EV-026 fixado em sucesso,
OBSERVED nunca votou sobre
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CAPACIDADE

(PRESENTE
COMO) APTIDAO

CLASSE DE

LACUNA

D6 - Ambiente de Pesquisa e Roteiro

OBJETIVO
ATENDIDO

Aplicacao console:  Reutilizavel com
modificagdo

roteamento,
autenticacdo de
sessdo, pontes de
WebSocket
EV-013 EV-016
OBSERVED

Armazenamento de Reutilizavel com
modificagdo

sessdo com uma

allowlist baseada

em realpath
EV-018
OBSERVED

Contabilizagdo de Nao transferivel

recursos:

contadores de

token e custo
EV-024
OBSERVED

Kill switch
(interruptor de
emergéncia) do
portal de
atualizacao e
restricao report-
only (somente
relatorio)  EV-031
OBSERVED

Arquivos de
instrucgao de
agente como o
mandato operativo
EV-032
OBSERVED

Conta de sistema
operacional
compartilhada e
material de chave
de administrador
estatico EV-003
EV-033
OBSERVED

Egress irrestrito,

nenhum firewall de

host | EV-009
OBSERVED
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Reutilizdvel com
modificagao

Nao transferivel

Naéo transferivel

Nao transferivel

Nenhum modelo P1
de papéis;

autenticacao é
autorizagao para

toda rota

protegida; um

modo de

WebSocket nédo é
filtrado nem

auditado

A canonicalizagdo P2
estda correta; as

raizes permitidas

sdo os dois

diretérios home

que contém tudo,

onze superficies de
escrita nunca a
consultam

Descarta a P2
identidade da

sessdo na ingestao,

nao aplica nenhum
orgamento, apenas
relatoério

A distingao de tipo P2
report-only é
genuinamente
structural; o

arquivo sentinela

nao tem

verificacdo de

papel, removivel

sem trilha de

auditoria

Este é o objeto de P1
estudo, nao um
componente sobre

o qual construir;

sua taxonomia € o
insumo, seu

mecanismo em

prosa é o que esta
sendo substituido

Total: nenhuma P1
separagao de
identidade,

nenhuma

expiracao,

nenhuma

delimitacao de

escopo

Total: nenhum P1
controle de

destino, nenhuma
segmentacao

identity-free by construction

XL

Substrato de
interface humana
RA-7

Isolamento por
sessao RA-2

RA-6, o antipadrao
nomeado a evitar

Padrao de
contengdo RA-
2/RA-7

RA-3, apenas
material-fonte

RA-1, e a linha de
base CS-01/CS-
03

Substrato de rede
RA-1/RA-2
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CAPACIDADE
(PRESENTE CLASSE DE OBJETIVO
[ofe] (o)} APTIDAO LACUNA b ATENDIDO
Watchdogs e Apenas padrao de Escopo de nomes P2 M Antipadrao de
automacoes de referéncia de agente fixo semente de
deteccdo de (hardcoded), inteligéncia ( BL-
travamento (stall) detecta siléncio em 041)

EV-028 vez de

OBSERVED consequéncia,

quatro de cinco
digitam no préprio
agente que ficou
em siléncio

Toda linha acima é exigida pelo ambiente do doutorado de alguma forma, mas "exigida" significa coisas
diferentes ao longo da tabela. Para as linhas reutilizdveis e de padrao de referéncia, significa que o
mecanismo ou sua forma é desejado diretamente. Para as linhas nao transferiveis, a postura de
identidade e rede, a contabilizacdao de recursos e os arquivos de instrucdao em prosa, significa o oposto:
o ambiente precisa saber o que deliberadamente ndo estd construindo, e, no caso dos arquivos de
instrucao, precisa da taxonomia que eles por acaso contém, sem o mecanismo que a carrega hoje.

SEJA FRANCO: O ITEM MAIOR E MAIS CONSEQUENTE NAO E TRANSFERIVEL

As duas linhas que mais importam para quanto do caso fundador sobrevive no ambiente de pesquisa
sao a conta de sistema operacional compartilhada e os controles de rede ausentes. Ambas sao
classificadas como nédo transferiveis, ambas sao exigidas pelo doutorado de qualquer forma, e ambas
exigem a maior construcdo isolada do ambiente (Segdo 3, RA-1). Isto ndo é uma contradi¢cdo. O
doutorado precisa de um ambiente no qual a separacao de identidade seja uma variavel que possa ser
ligada e desligada; ele nao precisa, e deve ativamente evitar, um ambiente que parta da postura de
identidade do caso fundador e a corrija por remendo. CS-01 e CS-03 no registro de condition sets
(conjuntos de condicOes) existem precisamente para que essa postura seja reproduzida
deliberadamente, uma tUnica vez, como uma condigdo experimental rotulada, em vez de herdada como
um acidente de escolha de infraestrutura.

Trés padroes valem a pena reutilizar sem ressalvas, e compartilham uma propriedade: em cada um
deles, conformidade nunca foi um termo no resultado, porque a parte governada nao conseguia de
forma alguma alcangar o estado proibido, ndo porque lhe foi dito para ndo alcancé-lo. A identidade de
conexdo somente leitura para o System of Record, a sobreposicdo structural de modo de teste, e a
separacdo de autoridade de aprovacao do portdo de implantacdo sao as trés instancias mais claras,
neste host, da propriedade que toda a tese defende. Nenhum dos trés é grande ou geral o suficiente
para construir o ambiente diretamente sobre ele; cada um vale a pena generalizar, e generalizar cada
um ja é um item de linha no backlog (BL-001 para o padrao de ponto de enforcement de modo geral,
BL-018 para o padrdo de identidade somente leitura aplicado ao repositorio de evidéncia, BL-044 e BL-
045 para o portao de aprovacao).

Tudo o que é classificado como nao transferivel nas tabelas acima compartilha a propriedade oposta: a
parte governada detém os meios para derrotar o controle, seja editando o arquivo que o declara,
detendo a credencial que aplicaria um limite, ou compartilhando a identidade da qual o controle
deveria se distinguir. Construir o ambiente de pesquisa sobre qualquer um desses, mesmo que
provisoriamente, reintroduziria exatamente o fator de confusdo que o ambiente existe para remover:
um resultado que parecesse um efeito de guardrail seria, na verdade, um artefato de um limite ndo
aplicado por baixo dele.
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3. Arquitetura de referéncia para o ambiente experimental isolado

3.1 Requisitos de design

O brief estabelece seis requisitos que a arquitetura deve satisfazer em conjunto, ndao como uma lista de
verificacdo a percorrer uma unica vez cada. O nivel de autonomia por classe de acdo deve ser
configuravel por execucao, expresso de forma declarativa, sem alteracdao de cédigo. Todo guardrail
deve ser alternavel de forma independente, de modo que a mesma carga de trabalho execute uma vez
com um controle presente e outra vez ausente. Um plano de verificagdo deve estar sob uma identidade
separada de todo agente. Todo experimento deve carregar proveniéncia completa: a configuragdo que
produziu uma medicao deve ser recuperavel a partir da prépria medigao. As cargas de trabalho devem
ser deterministicas e repetiveis, sem nenhum dado de producdo ou de cliente em nenhum ponto do
ambiente. Toda métrica do registro deve ter um ponto de emissao; uma métrica sem coletor nao é uma
métrica que este ambiente possa reportar.

3.2 As sete camadas

As camadas abaixo sdao rotuladas de RA-1 a RA-7, em vez de reaproveitar a numeracao L1-L12 do
catdlogo de guardrails, porque as duas descrevem coisas diferentes: o catalogo de guardrails é uma
taxonomia de controles, e esta é uma pilha de runtime com uma diregdo de fluxo de controle e de fluxo
de dados. Onde uma camada corresponde de perto a uma ou mais camadas de guardrail, essa
correspondéncia é nomeada. As camadas sdo apresentadas de baixo para cima: substrato primeiro,
interface humana por dltimo, correspondendo a direcdo que uma tentativa de agdo de fato percorre
antes que um humano sequer a veja.
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Reference architecture, seven layers, bottom-up substrate to human interface
Chip colour states what the founding case offers; layer labels are RA-1..RA-7 to avoid confusion with the guardrail catalogue's own L1-L12 numbering.

Y
RA-7 Human interface / control plane REUSED W/ MOD.
Experiment control plane, live boundary monitor, supervision posture view, verification/divergence view, metric
dashboards, mandate ledger, evidence explorer, intervention console, fleet health, dataset export.
1
RA-6 Metric and provenance plane “
Metric collector, experiment orchestrator, workload library, provenance store. Resource accounting is the named H a
anti-pattern here, not a source: reporting-only, no session-identity attribution, no budget enforced. : H
=
| o
RA-5 Verification plane “
_ Independent verifier under a separate identity, adversarial verification agent. The founding case's manual 18
§ audit protocol (46 candidates, 18 episodes) is the template ported from periodic to continuous. : ﬁ 2
s g g
c R 0. (]
®
5 Append-only, hash-chained evidence bus, separate identity. The transcript hook substrate supplies the capture : 8_ E
oy point at every tool call; it is telemetry only today, so the sink and the enforcement consumer are new. 15 %
5 : Qa 3
& 5 2
g RA-3 Classification and policy plane <
*E Runtime action classifier, policy decision point, mandate service and ledger. The 60-class action taxonomy and H g P[,
S the guardrail catalogue supply the vocabulary; nothing evaluates it live today, so the engine is new. : 3
]
T l attempt 1 / decision {, per action ; =
RA-2 Execution plane
Per-session isolated workspace, agent process, tool layer with independently togglable guardrails, the
enforcement point. Supervised-process pattern (pm2/tmux) reused; isolation and destroy-on-command are new.
RA-1 Identity and compute substrate
Per-agent workload identity, ephemeral credentials, a destroyable per-session compute context. The shared
root account and static administrator keys are the pattern this layer must not repeat.
A\
Chip legend, matching the gap analysis fitness classes (Table D6-1):
- reusable as is / with modification - reference pattern only - new, no founding-case antecedent - not transferable, must not be repeated

RA-3 maps to guardrail layer L7; RA-4/RA-5 to L8; RA-2 to L3/L4; RA-1 to L1; RA-6 is new; RA-7 spans L6, L9 and L10.

Figura D6-1. A arquitetura de referéncia de sete camadas. A cor do chip em cada faixa indica a contribuigdo do caso fundador,
correspondendo as quatro classes de aptidao da Tabela D6-1b. Dois canais laterais percorrem toda a altura da pilha: controle e
configuracao fluem para baixo a esquerda, evidéncia e telemetria fluem para cima a direita. Uma linha tracejada marca a Unica
interface transversal proposta, uma parada direta da interface humana para o plano de execucao que contorna a fila comum de
classificar e decidir.

RA-1, substrato de identidade e computacao. Uma identidade de carga de trabalho por agente,
credenciais efémeras com expiragdo definida pelo emissor, e um contexto de computagao por sessdo
que é destrutivel sob comando e criado a partir de uma imagem declarada e enderecada por conteudo.
Corresponde a camada de guardrail L1 e a parte da L2. O caso fundador ndo fornece nada sobre o
que construir isto; o veredito de nao transferivel da Secdo 2 é exatamente esta camada, e ela é
deliberadamente o maior item isolado do backlog ( BL-005, esforco XL, risco severe, fase 1).

RA-2, plano de execucao. Um espaco de trabalho isolado por sessao, o proprio processo do agente,
uma camada de ferramentas cujos guardrails, a deny list, o timeout, o limite de concorréncia, sdao cada
um independentemente alternavel por execucdo, e o ponto de enforcement que solicita uma decisao
antes que uma acao execute, em vez de depois. Corresponde as camadas de guardrail L3 e L4. O
padrao de processo supervisionado, um gerenciador de processos com reinicio automatico (restart-
always) mais um multiplexador de terminal para despacho, é reutilizdvel apenas como padrao de
referéncia: a forma de "um supervisor mantém uma sessdo viva" vale a pena manter, o0 mecanismo
especifico nao, porque o reinicio automatico (restart-always) é também o mecanismo que derrota uma
intervencao de parada por causa no caso fundador ( F-010 ).

RA-3, plano de classificacao e politica. Um classificador de acao em tempo de execugao que atribui
uma classe e um nivel a toda acdo tentada no momento da tentativa, um ponto de decisao de politica
mantido estruturalmente separado do ponto de enforcement que executa a decisao, e um servigo de
mandato mantendo mandatos assinados, versionados e com expiracao. Corresponde a camada de
guardrail L7 . O registro de classes de agdo de 60 entradas e o catdlogo de guardrails de 134 entradas
do caso fundador fornecem o vocabulario contra o qual esta camada classifica; nada no host avalia
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esse vocabuldrio ao vivo, de modo que o classificador e o ponto de decisdao sdo construgédo nova (BL-
001 a BL-004).

RA-4, plano de evidéncia. Um barramento de evidéncia somente-anexacdo (append-only) e
encadeado por hash, sob uma identidade distinta de todo agente, ingerindo eventos emitidos pela
infraestrutura, o resultado de cada decisao de enforcement, e a propria alegacao do agente, marcada
de forma distinta dos fatos emitidos pela infraestrutura contra os quais ela é conferida. Corresponde a
camada de guardrail L8, a metade de registro. O substrato de hook de transcricdo é o unico
componente desta camada com um antecedente real no caso fundador: ele ja dispara em toda chamada
de ferramenta, mas seu handler exige incondicionalmente um cédigo de saida de sucesso, de modo que
nunca conseguiu reter consentimento. Reutilizavel com modificagao significa, especificamente, dar a
esse ponto de captura ja existente um consumidor pela primeira vez (BL-013).

RA-5, plano de verificacao. Um verificador independente sob uma identidade separada, conferindo
alegacbes de conclusao contra o barramento de evidéncia e emitindo achados de divergéncia que o
agente atuante nao pode suprimir, editar ou excluir. Corresponde a camada de guardrail L8, a metade
de verificagdo. A contribuicdo do caso fundador aqui ndo é um mecanismo, mas um protocolo: a
auditoria manual que produziu a cifra de 61,1 por cento de divergéncia, 18 episddios conferidos contra
evidéncia independente de um total de 46 candidatos, é o modelo que esta camada automatiza e
executa continuamente, em vez de sobre uma amostra retrospectiva ( BL-014 ).

RA-6, plano de métrica e proveniéncia. Um coletor de métricas vinculando toda medigao ao hash
de configuracao da execucdo que a produziu, um orquestrador de experimentos que atribui execucdes
a condition sets e carimba esse hash antes do despacho, uma biblioteca de cargas de trabalho de
tarefas sintéticas deterministicas, e um repositério de proveniéncia registrando o modelo, os
parametros de amostragem, a versao do mandato e o conjunto de guardrails de toda execugdo. Nada
aqui tem antecedente no caso fundador. A contabilizacdo de recursos é nomeada explicitamente como
o padrao que esta camada nao deve seguir: ela descarta a identidade da sessao na ingestao e nao
aplica nenhum orcamento, que é exatamente o modo de falha que um coletor de meétricas com
proveniéncia de execugdo existe para prevenir (BL-016 , BL-022, BL-023).

RA-7, interface humana e plano de controle. As onze visdes de frontend da Secao 6.1, lidas contra
os planos abaixo delas, mais o Unico caminho de escrita que importa mais do que todos os outros
combinados: um console de intervencao com uma parada direta para o plano de execucao,
contornando a fila normal por tentativa. Corresponde as camadas de guardrail L6, L9 e L10. Dois
componentes do caso fundador sao reutilizaveis com modificacdo aqui: os padrdes de roteamento,
autenticacao e ponte de WebSocket da aplicagao console, e a separacgao structural da autoridade de
aprovacao de toda identidade de carga de trabalho do portao de aprovacao de implantacao. Nenhum
dos dois é suficiente sozinho; ambos valem a pena estender, em vez de substituir.

3.3 Por que as interfaces sao desenhadas explicitamente

Cada interface na Figura D6-1 declara o que a atravessa e em que direcdo, porque uma descrigcao de
arquitetura que apenas nomeia camadas é exatamente o tipo de descrigdo que parece coerente em um
diagrama enquanto oculta onde a conformidade é, na pratica, presumida em vez de aplicada. A
interface de parada direta é a ilustragdo mais clara: sem ela, desenhada explicitamente como um canal
distinto do caminho comum de classificar e decidir, um console de intervencao é apenas mais uma
visdao que lé estado, e a Segdo 4.4 do D2 registra o que um console que sé consegue entrar na fila para
o préximo turno de fato vale como intervengao.
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4. Neutralidade de nuvem

4.1 Os quinze contratos de capacidade
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Tabela D6-2. Os quinze contratos de capacidade em nuvem com suas vinculacoes AWS e Azure. Cada contrato é declarado como um requisito independente de
qualquer provedor; as vinculacées sao uma instanciacao cada, nao a definicao.

ID CAPABILITY CONTRACT AWS BINDING AZURE BINDING

CB-01 Compute host for an agent workload Amazon ECS on AWS Fargate, one task per Azure Container Apps, one job execution per
agent session, CPU and memory reserved at agent session with CPU and memory quotas
task level, the task definition revision as the and the container image referenced by digest,
declared state and the image referenced by the app revision as the declared state; Azure

digest rather than by tag; Amazon EC2 with a  Virtual Machine Scale Sets with a pinned
launch template and an instance profile where image reference where a full operating

a full operating system is genuinely required, system is required, again scaled per session
in which case one instance per session rather  rather than per fleet.

than one instance per fleet.

CB-02 Workload identity An IAM role per agent, attached as an ECS A user-assigned managed identity per agent,
task role or through IAM roles for service or Microsoft Entra Workload ID with a
accounts on Amazon EKS, assumed by way of  federated credential on a Kubernetes service
STS AssumeRoleWithWeblIdentity against an account, with tokens acquired for that identity

OIDC provider, with the role session name alone and Azure RBAC role assignments
carrying the run identifier and the session scoped per identity at resource or resource
identifier; a permissions boundary on every group level.

agent role; IAM Roles Anywhere with an
X.509 trust anchor where a workload sits
outside the cloud.

CB-03 Secret custody AWS Secrets Manager, one secret per Azure Key Vault operating in the Azure RBAC
credential, encrypted with a customer- permission model rather than vault access
managed KMS key whose key policy does not policies, with soft delete and purge protection
grant the agent role kms:Decrypt on other enabled, secrets retrieved over a Private Link
secrets' keys, retrieved with GetSecretValue private endpoint under the workload's
under the task role, a resource policy per managed identity, Key Vault Secrets User
secret naming the permitted principals, and assigned per secret scope, encryption under a
rotation driven by a Lambda rotation function; customer-managed key in a managed HSM
AWS Systems Manager Parameter Store where required, and rotation driven by Event
SecureString for lower-value parameters that ~ Grid near-expiry events into an automation
still must not sit on disk. runbook.

CB-04 Ephemeral credential issue STS AssumeRole or Microsoft Entra token issue to a user-assigned
AssumeRoleWithWebldentity with managed identity or through workload
DurationSeconds set to the shortest workable identity federation, with access tokens of
value above the 900 second floor, a role approximately one hour refreshed by the SDK,
session name carrying the run and session token lifetime governed centrally by
identifiers, and an inline session policy Conditional Access and token lifetime policy

narrowing the effective permission set for that rather than per request, and the instance
dispatch alone; IMDSv2 enforced with a hop metadata identity endpoint restricted to the
limit of one and IMDSv1 disabled where an identities assigned to that workload.
instance-borne credential is unavoidable.
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CAPABILITY CONTRACT

Network segmentation

Egress control

Object storage for evidence

Append-only log sink
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AWS BINDING

A VPC with a subnet per agent tier, security
groups as the stateful primary control with
group-to-group references rather than
address ranges, network ACLs as the stateless
subnet-level backstop, no route from an agent
subnet to another agent subnet, and VPC
endpoints with endpoint policies plus
PrivateLink so that cloud service access never
traverses an internet gateway.

AWS Network Firewall in the egress path with
a stateful rule group in strict order evaluation
and a domain list allowlist, Route 53 Resolver
DNS Firewall with a domain allowlist and
query logging, no internet gateway route from
the agent subnet, a NAT gateway only where
a permitted destination requires it, and VPC
Flow Logs for the per-flow record.

Amazon S3 with versioning enabled and S3
Object Lock in compliance mode with a
default retention period set at bucket level, a
bucket policy denying s3:DeleteObjectVersion,
s3:PutBucketVersioning and
s3:PutBucketPolicy to every principal except
the evidence-plane role, server-side
encryption with a KMS key whose key policy
excludes the agent role, and S3 server access
logging plus S3 Inventory for an independent
object census.

AWS CloudTrail with log file integrity
validation enabled, delivering to an S3 bucket
under Object Lock, configured as an
organisation trail from a management account
so that the workload account cannot stop or
reconfigure it; CloudTrail Lake for retention
of up to ten years with SQL query over the
event store; Amazon CloudWatch Logs with a
resource policy for application-emitted control
events, and a metric filter on trail
configuration changes.

D6 - Ambiente de Pesquisa e Roteiro

AZURE BINDING

A virtual network with a subnet per agent tier,
network security groups with application
security groups as the symbolic grouping,
explicit deny rules ordered by priority, Azure
Firewall as the central inspection and egress
point, and Private Link with Private DNS
zones so that cloud service access resolves
and routes privately.

Azure Firewall, Premium tier where TLS
inspection of the allowlisted destinations is
required, with application rules holding the
FQDN allowlist and network rules holding the
remainder, forced tunnelling through a user-
defined route so that no direct internet route
exists from the agent subnet, the Azure
Firewall DNS proxy enabled with DNS query
logging, and firewall plus NSG flow logs
delivered to Log Analytics.

Azure Blob Storage with blob versioning
enabled and a time-based immutability policy
locked at container or version level, optional
legal hold for material under investigation,
data-plane RBAC separating Storage Blob
Data Contributor for the writer from Storage
Blob Data Reader for the verifier, encryption
with a customer-managed key held in Key
Vault, a resource lock on the storage account,
and diagnostic logging to Log Analytics.

Azure Monitor diagnostic settings routing the
Activity Log and resource logs to a Log
Analytics workspace with immutable retention
configured, a second concurrent destination
to Azure Event Hubs so that an independent
copy exists outside the workspace, and Azure
Policy assigned at management group scope
with a deploylfNotExists effect so that the
diagnostic setting is recreated if the
workload's identity removes it.
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ID CAPABILITY CONTRACT AWS BINDING AZURE BINDING

CB-09 DNS and TLS Amazon Route 53 hosted zones with every Azure DNS zones with changes recorded in

Approval gate service

Event and notification transport
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ChangeResourceRecordSets call recorded in
CloudTrail, AWS Certificate Manager for
issuance and automatic renewal with a private
key that is never exportable to the workload,
DNS validation records created by a separate
automation identity, and an IAM policy
denying route53:ChangeResourceRecordSets
and acm:RequestCertificate to every agent
role.

AWS CodePipeline with a manual approval
action, where codepipeline:PutApprovalResult
is granted only to human principals federated
through IAM Identity Center and denied to
every workload role, the approval bound to a
pipeline execution identifier and a source
revision digest; AWS Systems Manager
Change Manager for operational changes,
with change templates, approver levels and
change calendars for freeze windows.

Amazon EventBridge with a custom event bus,
a resource policy naming which principals
may PutEvents, rules with content-based
filtering routing to targets, an Amazon SQS
dead-letter queue per target, EventBridge
archive and replay for reconstruction, and
Amazon SNS for human-facing fan-out.

Amazon CloudWatch metrics for operational
series, Amazon Managed Service for
Prometheus receiving remote write from the
agent plane for the high-cardinality
experimental series with a retention period
set for the study, and Amazon Timestream for
LiveAnalytics where a SQL time series surface
is preferred for analysis; query with PromQL
or Timestream SQL.

the Activity Log, App Service managed
certificates or Azure Key Vault certificates
with an integrated certificate authority for
automatic renewal and the certificate policy
marking the key non-exportable, and Azure
RBAC withholding DNS Zone Contributor and
Key Vault Certificates Officer from every
agent identity.

Azure DevOps environment approvals and
checks, or Azure Pipelines manual validation,
with the approver group held in Microsoft
Entra and every workload identity excluded
from it, combined with the business hours
check and the exclusive lock check; Azure
Logic Apps approval connectors for
operational changes outside the pipeline;
artefact binding through the pipeline run's
recorded artefact digest.

Azure Event Grid custom topics with event
subscriptions, dead-lettering to a blob
container, Azure Service Bus queues or topics
with sessions where ordering matters, and
Azure Monitor action groups for human-facing
fan-out.

Azure Monitor metrics for operational series,
Azure Monitor managed service for
Prometheus for the high-cardinality
experimental series, and Azure Data Explorer
with KQL where long-retention analytical
query is preferred; Azure Managed Grafana as
the presentation layer over either.
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ID CAPABILITY CONTRACT AWS BINDING AZURE BINDING

CB-13

Policy enforcement point

Policy decision point

Experiment provenance store
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IAM identity-based and resource-based
policies as the provider-side enforcement
point evaluated on every API call, service
control policies at organisation scope as the
ceiling the workload account cannot alter,
permissions boundaries on each agent role,
and VPC endpoint policies for path-level
enforcement; within the workload, an
admission or proxy layer running under a task
role distinct from the agent's.

Amazon Verified Permissions with Cedar
policies held in a policy store, called with a
principal, action, resource and context, with a
Cedar schema validating policies against the
entity model and forbid taking precedence
over permit; alternatively Open Policy Agent
with Rego as a sidecar under a separate task
role where the decision must be local to the
enforcement point.

Amazon DynamoDB, one item per run keyed
on the run identifier with a configuration hash
attribute, point-in-time recovery enabled and
a resource policy denying write to every agent
role; the immutable configuration bundle
stored as an S3 object under Object Lock with
its version identifier and ETag recorded in the
run item; the run item written by an
orchestration role distinct from every agent
role.

Azure Policy assigned at management group
scope with deny and modify effects as the
boundary the workload subscription cannot
alter, Azure RBAC as the identity-side control,
deny assignments where the platform creates
them, and resource locks for delete
protection; within the workload, an admission
controller or gateway under a managed
identity distinct from the agent's.

There is no managed Cedar equivalent on
Azure. The portable binding is Open Policy
Agent with Rego hosted in Azure Container
Apps under a managed identity distinct from
the agent's, with signed policy bundles served
from Blob Storage under an immutability
policy. Azure RBAC custom role definitions
and Azure Policy definitions carry the coarse-
grained decisions but are not a general-
purpose decision service and cannot express
action-class-conditioned mandates.

Azure Cosmos DB for NoSQL, one item per
run partitioned on the run identifier with
continuous backup enabled and RBAC
withholding write from every agent identity;
the configuration bundle in Blob Storage
under a locked time-based immutability policy
with its blob version identifier recorded in the
run item; written by a managed identity
distinct from every agent identity.
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4.2 O que muda e o que ndao muda, contrato por contrato

Host de computacao ((B-01). O mecanismo de declaracdo muda, uma definicdo de tarefa (task
definition) contra uma revisao de container app, € 0 mesmo ocorre com o modelo de escalonamento,
nivel de servigo contra escala-a-zero do KEDA. O que nao muda é a garantia de uma-sessdao-um-
contexto, desde que a imagem seja referenciada por digest em ambos os lados. O retrabalho é de
configuracgédo, e é delimitado.

Identidade de carga de trabalho ( CB-02). E aqui que a neutralidade de nuvem deixa de ser barata.
Uma politica IAM com uma negacao explicita e um limite de permissdes (permissions boundary) nao se
traduz no modelo aditivo do Azure RBAC, sem uma negacao de propdsito geral escrita pelo chamador;
o conjunto de permissdes precisa ser rederivado a partir das classes de acdao pretendidas em cada
lado, ndo transcrito. O invariante que sobrevive a reescrita é o que importa: um agente, uma
identidade, nenhuma credencial compartilhada entre sessoes.

Custodia de segredos (CB-03). Ambos os provedores fecham a mesma porta, segredos fora do
sistema de arquivos do agente, recuperados sob sua prépria identidade, revogaveis sem reinicio. A
diferenca estd na granularidade da autorizagcdo e em como a rotagdo é acionada, o que é custo de
engenharia sem consequéncia para a medicao.

Emissao de credencial efémera (CB-04). A AWS permite que o chamador escolha a duracdao da
sessao e restrinja o conjunto de permissdées no momento da emissao; o Azure ndao expdoe nenhum dos
dois, de modo que restringir no Azure significa uma identidade adicional, em vez de um parametro
adicional. O que nao muda é a propriedade que importa para a contengao: nenhum material de chave
de longa duracao em nenhum ponto da carga de trabalho.

Segmentacao de rede (CB-05). A referéncia por security group ndo tem uma contraparte exata em
network security group, e a auséncia de estado (statelessness) da network ACL ndo tem contraparte
alguma do lado do Azure. O artefato duradouro, e o que vale a pena versionar, € a matriz de fluxo
pretendida; os conjuntos de regras de ambos os provedores sdao uma renderizagdo dela, ndo a fonte da
verdade.

Controle de egress (CB-06). A AWS divide a funcdo entre dois servicos, trafego e DNS; o Azure
Firewall cobre ambos em um dnico recurso, com uma postura diferente de inspegao TLS. O que ndao
muda é a forma do controle: default deny (negacdo por padrao), uma allowlist de nomes de destino,
enforcement fora do alcance do agente.

Armazenamento de objetos para evidéncia ( CB-07 ). O Object Lock em modo de conformidade se
aplica por objeto, com uma data de retengdo até (retain-until) que ninguém pode encurtar; a
contraparte do Azure trava no escopo do container e s6 pode ser estendida uma vez travada. Ambos
fecham o caminho de exclusdo para todo principal, incluindo o préprio administrador da conta, que é a
propriedade que este contrato existe para garantir.

Sumidouro de log somente-anexacao ( CB-08). O CloudTrail fornece nativamente uma cadeia de
digest verificavel pelo chamador; o Azure Monitor ndo, de modo que igualar essa garantia exige uma
cadeia de hash em nivel de aplicacdo, construida e protegida separadamente. O que ndo muda é que o
agente nunca é o escritor deste fluxo.

DNS e TLS (cB-09 ). Ambos sao recursos pequenos e declarativos em qualquer um dos lados. A Unica
precondicao que deve ser afirmada, em vez de presumida, é que a chave privada do certificado esteja
marcada como ndo exportavel; na AWS isso é um padrao, no Azure é uma escolha de configuracgao, e,
se essa escolha nao for feita, as duas vinculagdes nao sdo equivalentes.

Servico de portao de aprovacao ( CB-10). Este é o contrato menos portavel do registro: os produtos
de pipeline dos dois provedores diferem em estrutura, ndo em sintaxe, de modo que hé pouco a
carregar além da intencao e da disciplina de digest de artefato. O que precisa sobreviver a reescrita,
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qualquer que seja o provedor, € que nenhuma identidade de carga de trabalho consiga gravar uma
decisao de aprovagao por caminho algum.

Transporte de eventos e notificagoes ( (B-11). O roteamento baseado em contetido é materialmente
mais rico do lado da AWS, de modo que parte da ldgica de roteamento se desloca para o consumidor
no Azure, e as garantias de ordenacao diferem. O que nao muda é que o agente ndao é o dono do
transporte e nao pode expurgar o que publicou.

Repositorio de métricas (CB-12). Se as séries experimentais forem escritas em um endpoint
gerenciado compativel com Prometheus em ambos os lados, algo que os dois provedores oferecem com
o mesmo protocolo remote-write, este contrato é quase gratuito. Incorporar uma linguagem de
consulta analitica, Timestream SQL contra KQL, diretamente no cédigo de andlise é a tinica forma de
torna-lo caro, e isso é evitavel por design.

Ponto de enforcement de politica (CB-13). Uma diferenca arquitetural genuina, ndo de sintaxe:
uma service control policy avalia toda chamada de API, incluindo leituras; os efeitos de negacao do
Azure Policy avaliam principalmente escritas em recursos. O conjunto de classes de acao
estruturalmente cobertas nao é, portanto, idéntico para a mesma intengdo de design, e essa diferenca
nao pode ser eliminada por configuracao.

Ponto de decisao de politica (B-14). Nao existe, do lado do Azure, um equivalente gerenciado a
uma linguagem de politica de propoésito especifico. A neutralidade aqui é alcancada escolhendo a
opcao auto-hospedada, Open Policy Agent e Rego, em ambos os provedores, nao pareando um servico
gerenciado de um lado com um equivalente feito a mao do outro.

Repositorio de proveniéncia de experimentos (CB-15). A semdantica de consisténcia e
particionamento difere, design de tabela Gnica com consisténcia eventual contra consisténcia ajustavel
com throughput provisionado, mas o padrdao de acesso, uma busca por chave mais um anexo, é
idéntico em ambos. O que precisa ser fornecido independentemente de qualquer um dos dois
repositorios é o proprio contetido do registro de proveniéncia: identificador do modelo, parametros de
amostragem, versdo do mandato, conjunto de guardrails. Preocupacao de nenhum dos dois
provedores.

4.3 Riscos de portabilidade que afetariam a validade da pesquisa

A maior parte das diferencas acima é custo de implementacgdo, nao risco cientifico, e o registro de
vinculagdes de nuvem separa deliberadamente as duas coisas em seus campos portability risk e
research validity risk exatamente por este motivo: uma diferenca que custa tempo de engenharia
ndo é o mesmo tipo de problema que uma diferenca que faria um efeito medido pertencer ao provedor,
e nao a arquitetura. Lido com honestidade, quatro contratos carregam um risco genuino para a
validade da pesquisa, e onze nao carregam.

O contrato de identidade de carga de trabalho ( CB-02 ) é o caso mais claro. MG-042 indice de amplitude
de privilégio, MG-040 alcance lateral e MG-031 cobertura de enforcement structural sao todos definidos
sobre o conjunto de permissoes, e as strings de acdo do IAM e as operacoes do Azure RBAC
particionam a mesma capacidade subjacente de forma diferente. A mitigacdo declarada, normalizar as
trés métricas sobre a contagem neutra de provedor de classes de acao alcancgaveis, em vez de sobre a
contagem de permissdes do proprio provedor, precisa ser declarada antes da coleta de dados, ou a
medicdo se torna uma descricao da taxonomia de permissodes do provedor.

O ponto de enforcement de politica ( CB-13 ) carrega o risco mais sério do registro, porque a diferenca
nao pode ser eliminada por configuracdo. Service control policies avaliam toda chamada, os efeitos de
negacgao do Azure Policy avaliam escritas em recursos, de modo que as classes de acao de leitura e de
plano de dados sao cobertas de forma diferente por design nos dois provedores, para a mesma
intencdo arquitetural. Um condition set que alterna este contrato precisa ser avaliado por vinculacdo,
e MG-031 nunca deve ser agrupado entre provedores sem uma tabela de reconciliagdo por classe de
acao publicada.
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O sumidouro de log somente-anexagdo (CB-08 ) e o contrato de credencial efémera ( CB-04 ) carregam
riscos mais estreitos, mas reais: se a integridade é verificavel pelo chamador ou apenas afirmada pela
plataforma incide diretamente sobre MG-065 imutabilidade de registro de auditoria, e a diferenca entre
uma sessdao AWS de aproximadamente 900 segundos e um token Entra de aproximadamente uma hora
incide diretamente sobre MG-045 tempo de conclusdo de dano e MG-046 margem de laténcia para
classes de agdo que dependem de credencial. Ambos sdo enderegaveis declarando a quantidade
comparada com antecedéncia, o tempo de vida da sessdo como covaridvel em um caso, uma cadeia de
hash implementada como precondi¢cdao no outro, em vez de descobrir o fator de confusdo depois que as
execucoes ja foram agrupadas.

Os onze contratos restantes, host de computacdo, custédia de segredos, segmentagdo de rede,
controle de egress, armazenamento de objetos, DNS e TLS, transporte de eventos, repositério de
meétricas, o ponto de decisdo, e o repositério de proveniéncia, compartilham uma propriedade que vale
a pena declarar com clareza: o registro grava o risco de validade de pesquisa deles como nenhum, e
seria uma descrigdo incorreta da evidéncia inflar custo de implementacao em ameaca a validade onde
a propriedade subjacente medida é idéntica em ambos os lados. Registrar honestamente uma auséncia
de risco importa tanto quanto registrar um risco genuino; uma tabela que encontrasse risco em toda
parte seria tdao pouco informativa quanto uma que nao o encontrasse em lugar nenhum.

5. O backlog de melhorias e seu faseamento

5.1 Por que seguranca e medicao vém antes das capacidades que governam

Os 58 itens do backlog de melhorias carregam um campo phase, € o faseamento ndo é uma
conveniéncia editorial: ele segue uma estrutura de dependéncia que o proprio campo area do backlog
torna visivel sem argumentacdo adicional. A fase 1 tem 14 itens de plataforma, 13 itens de backend e
um item de frontend, o plano de controle de experimentos, que é ele préprio parte do substrato contra
o qual toda execucdo posterior se configura. A fase 2 tem dez itens, e cada um deles é uma visao de
frontend. A fase 3 tem cinco itens, e cada um deles é um componente de inteligéncia. A fase 4 tem
quinze itens divididos entre gestao de mudancas de backend, vinculacdes neutras em relacao a nuvem
de plataforma, um item de frontend e um item de inteligéncia.

Essa distribuicao declara a logica do faseamento por si sé: nada pode ser visualizado na fase 2 que a
fase 1 ainda nao tenha produzido para visualizar, e nada na fase 3 tem evidéncia a desafiar até que o
barramento de evidéncia e o plano de verificagdo da fase 1 existam e as visées da fase 2 tornem sua
saida legivel para um humano construir e conferir a camada de inteligéncia contra ela. As vinculagoes
neutras em relagdo a nuvem e o endurecimento da gestdo de mudancas da fase 4 sdo deliberadamente
colocados por ultimo, ndao porque importem menos, mas porque construir uma segunda vinculagao de
provedor para um ponto de enforcement de politica que ainda nao existe significaria construi-lo duas
vezes.
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Roadmap phasing, from the backlog's own phase field, 58 items
The safety and measurement substrate (phase 1) precedes the capabilities it governs (phases 2-4); no later item runs ahead of the substrate it reads or writes.

Substrate. 28 items: identity, network, evidence, persistence, policy/classification backend
14 platform, 13 backend, 1 frontend (the experiment control plane itself, substrate for every later run).
Examples: BL-005 per-agent identity, BL-013 evidence bus, BL-017 persistence review, BL-003 runtime classifier, BL-021 togglable guardrails.

platform 14 backend 13 tags: 23 BOTH, 5 RESEARCH
Nothing in phases 2-4 has a view, a check or a classified action to run against until this phase closes.

+ gates phase 2: no substrate, nothing to visualise

earliest defensible
pilot window

P1 complete + enough
of P2 to observe it
(see Section 9, fork 1)

Visibility. 10 items, entirely frontend: the console views over the phase 1 substrate
Examples: BL-031 supervision posture view, BL-032 verification/divergence view, BL-036 intervention console.

frontend 10 of 10

First point at which a pilot run is observable end to end (see note below); not yet where intelligence assistance exists.

Intelligence. 5 items, entirely intelligence: model-assisted layers over verified evidence
Examples: BL-039 adversarial verification agent, BL-041 anomaly detection, BL-043 root-cause proposal with citation.

intelligence 5 of 5

+ gates phase 3: nothing to challenge without the évidence and verification views
H
Model proposes, structure decides throughout: none of these five is the authority on a class, level or finding. H

+ ind | of P3: ck is gatediby P1 alone, not by intelligence

Hardening and generalisation. 15 items: change management, temporal controls, cloud-neutral: bindings

9 backend, 4 platform (the CB-nn bindings), 1 frontend, 1 intelligence (refusal regression harness).
Examples: BL-044 reviewer independence, BL-045 approve-binds-to-what-runs, BL-054..057 provider bindings.

tggs: 7 BOTH, 4 RESEARCH, 4 PRODUCT

The only phase carrying a PRODUCT tag: reviewer-independence and approve-binds-to-run fixes serve the live estate, not only the study.

Figura D6-3. As quatro fases construidas diretamente a partir do campo phase do backlog, com contagens de itens, composicéo
por area e os portdes de dependéncia entre elas. A linha tracejada marca a janela mais cedo em que uma execucdao piloto é
possivel e observdvel ao mesmo tempo, discutida adiante na Secao 9.

5.2 Fase 1: substrato

Separacao de identidade, contengdo de rede, o barramento de evidéncia, a revisao de persisténcia, e o
backend de classificacao e politica. Nada a jusante pode ser construido, muito menos testado, até que
esta fase se encerre, motivo pelo qual ela carrega a maior fatia do backlog, tanto em contagem de
itens quanto em classe de esforco.
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Tabela D6-3. Fase 1, substrato. 28 itens.

ID

BL-001

BL-002

BL-003

BL-004

BL-005

BL-006

BL-007

BL-008

BL-009

BL-010

BL-011

BL-012

PPGCA/UNISINOS -

IMPROVEMENT

Implement a policy decision point (PDP) that evaluates every attempted action against the
declarative mandate and returns an allow, deny or escalate decision, kept structurally separate
from the tool-call enforcement point that carries it out.

Build a mandate service holding signed, versioned mandates per action class with an explicit
expiry and a change journal recording the approver role, replacing the prose brief as the
operative source of authorisation, and scoping each mandate to a working directory.

Implement a runtime action classifier that assigns an action class and autonomy level to every
attempted action at the moment of attempt, executing the action class taxonomy rather than
leaving it descriptive, with unclassified actions defaulting to deny.

Express the action class policy, which class maps to which mandate level under which condition
set, as versioned data consumed by the PDP, rather than as prose distributed across instruction
files.

Issue each agent session its own workload identity, a distinct account or credential principal, in
place of the single shared operating system account every agent, watchdog and registry writer
currently runs as.

Replace the static, non expiring cloud key pairs held in one file with short lived, per session
credentials issued on demand and never written to disk at rest.

Add a just in time elevation path with a least privilege permission set per action class, so an
agent normally holds a low privilege identity and requests a time boxed elevation for a specific
action class rather than holding standing high privilege throughout the session.

Enforce the metadata service session token hop limit and version, and block ordinary agent
processes from reaching the instance metadata endpoint entirely, routing legitimate credential
issue through the workload identity path instead.

Maintain a credential inventory with a rotation schedule, and scope the model provider
credential per agent rather than distributing one shared key across every host with a single
click.

Move agent network egress from unrestricted to deny by default, with an explicit destination
allowlist and DNS resolution logging for every egress attempt.

Add a default deny inbound host firewall, a loopback only bind for sensitive local services, and
network segmentation between agent tiers so no agent workspace has lateral network access to
another.

Route cloud service access through private endpoints rather than the public internet, and apply
outbound rate limiting per agent identity on top of the destination allowlist.
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platform

platform
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platform

platform

platform

platform

platform
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PRIO
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P1
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P1

P1
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P1
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P1
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BL-013

BL-014

BL-015

BL-016

BL-017

BL-018

BL-019

BL-020

BL-021

BL-022

BL-023

BL-024

BL-025

PPGCA/UNISINOS -

IMPROVEMENT

Build an evidence bus that receives infrastructure emitted events independent of the agent,
writes them append only with hash chaining and an evidence retention policy under an identity
distinct from every agent identity, with audit logging extended to every destructive operation
and separated from the operational filesystem.

Build a verification plane that independently checks completion claims against the evidence bus,
cross checking claims against raw sources, and emits divergence findings the acting agent
cannot suppress, edit or delete, giving the existing transcript hook substrate an enforcement

consumer for the first time.

Build a service that evaluates each active supervision point against the six viability conditions on
a running basis and emits a signal, feeding automatic suspension where warranted, the moment
a claimed posture stops meeting one of them.

Build a metric collector that ingests events from the evidence bus and the verification plane and
computes the framework metrics per run, binding every measurement to the configuration hash

of the run that produced it.

Conduct and act on a persistence review of whether flat file JSON with advisory locking remains
adequate for control state; migrate the fleet registry, mandate ledger, evidence index and
resource accounting to a relational store with transactional integrity, atomic writes, and defined

backup and point in time recovery.

Give evidence store readers a connection identity that structurally cannot write, and separate
the evidence store's storage account from the operational store's storage account so no single

credential reaches both.

Attach field level provenance, writer identity, timestamp and originating action, to every record
in the fleet registry, mandate ledger and metric store.

Build an experiment control plane that lets a researcher select an autonomy level per action
class and a condition set, guardrails present or absent, for a run, and apply the selection without

a code change.

Implement independently togglable guardrails keyed to the condition set register, so the
identical workload can be run once with a given control present and once with it absent, holding

everything else fixed.

Build an experiment orchestrator that assigns runs to condition sets, sequences them, and
stamps every run with its configuration hash before dispatching the workload.

Build a workload library of deterministic, repeatable synthetic tasks per applicability domain,
using no production or customer data, that can be replayed identically across condition sets.

Add a concurrency cap on live agent sessions, a wall clock timeout per agent turn, and a tool
layer command allowlist with per tool permission grants recorded in the request, to replace the

current deny list only control.

Apply a seccomp or mandatory access control profile and control group resource limits to every

agent process.
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1D IMPROVEMENT TAG AREA PHASE PRIO

BL-026 Add a context aware gate that refuses to launch an agent session with the permission skipping BOTH platform phase 1 P1
flag in contexts defined as requiring review, replacing the current host wide default of
permission skipping enabled.

BL-027 Give each agent session an isolated filesystem namespace or container with a per session BOTH platform phase 1 P2
storage quota, mount code the agent must not change as read only, and isolate working trees
per agent instead of sharing one tree across concurrent sessions.

BL-028 Deny the agent account write access to its own instruction files and its own permission settings BOTH platform phase 1 P1
file, moving both to a path the agent's runtime identity cannot modify.
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5.3 Fase 2: visibilidade

Todo item é uma visdo de console sobre o substrato que a fase 1 construiu. E aqui que a distincao
central do framework, o que um agente alega contra o que foi verificado de forma independente, passa
a ser, pela primeira vez, algo que um humano pode observar, em vez de algo que um registro apenas
descreve.
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Tabela D6-4. Fase 2, visibilidade. 10 itens, todos de frontend.

1D

BL-029

BL-030

BL-031

BL-032

BL-033

BL-034

BL-035

BL-036

BL-037

BL-038

PPGCA/UNISINOS -

IMPROVEMENT

Build a live boundary monitor that shows, in real time, every attempted action's access level
against its mandate level, highlighting the delta the moment it opens.

Build an action class explorer listing all 60 action classes with access level, mandate level and
delta as the primary visual, filterable by domain and by whether structural enforcement
currently exists.

Build a supervision posture view for every supervision point, showing the nominal posture
beside the effective posture and naming the specific viability condition that fails first when they
diverge.

Build a view placing an agent's completion claim directly beside the independent evidence the
verification plane checked it against, with any divergence called out.

Build metric dashboards covering the framework metrics, organised by family and subfamily,
with a run comparison mode that overlays two or more condition sets on the same workload.

Build a mandate ledger showing every mandate's current version, expiry, and full change history
with the approver role recorded for each change.

Build an evidence explorer that lets a researcher select an episode and reconstruct it end to end
from the evidence bus, showing every action, its classification, and the verification outcome in
sequence.

Build an intervention console that lets an operator halt, pause or redirect a running agent
through an always reachable session stop affordance, and that measures and displays its own
detect decide act latency against the harm completion time for the action class in progress.

Build a fleet health view covering every agent session with a single channel aggregation of fleet
signals, surfacing wedge detection, a session alive but silent, with time since last signal, rather
than the current hardcoded array covering a subset of sessions.

Build a dataset export function that packages a run's actions, classifications, evidence and

metrics into a portable dataset carrying its configuration hash and condition set identifier, for
use outside the live environment.
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5.4 Fase 3: inteligéncia

Todo item segue o mesmo padrdo declarado uma tnica vez e mantido ao longo de todo o conjunto: o
modelo propoe, a estrutura decide. Nenhum dos cinco componentes desta fase é a autoridade sobre
uma classificacao, um nivel ou um achado; cada um gera um candidato que um mecanismo structural
(estrutural) construido na fase 1 aceita, rejeita, ou exige uma citacao antes de mostra-lo a um humano.
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Tabela D6-5. Fase 3, inteligéncia. 5 itens, todos de inteligéncia.

1D

BL-039

BL-040

BL-041

BL-042

BL-043

PPGCA/UNISINOS -

IMPROVEMENT

Deploy an adversarial verification agent under a separate identity that actively challenges
completion claims against the evidence bus, proposing a divergence finding for a human or the
verification plane to confirm rather than accepting the claim by default.

Add a model based classification assistant that proposes an action class and level for an
ambiguous or novel action, while the runtime action classifier remains the sole authority that
actually assigns the binding class.

Run anomaly detection over transcript content and metric time series to flag sessions whose
behaviour departs from the workload library's expected pattern, feeding the supervision viability
evaluator rather than acting autonomously.

Generate a model written episode summary for every reconstructed episode, visually and
textually labelled unverified until the verification plane has checked it against evidence.

Add a root cause proposal function that a model may generate for a detected fault or divergence,
structurally required to cite the specific evidence bus records it draws on, with proposals
lacking a citation rejected before display.
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5.5 Fase 4: endurecimento e generalizacao

Correcoes de gestao de mudancas vinculadas a incidentes documentados ( F-005, F-006), a camada
temporal e de sequenciamento, e as vinculagbes neutras em relagdo a nuvem da Secao 4. Esta é a
Unica fase que carrega uma tag PRODUCT, em vez de RESEARCH ou BOTH: quatro itens aqui,
independéncia do revisor e aprovar-vincula-ao-que-executa em primeiro lugar entre eles, corrigem um
defeito no proéprio portdo de aprovacdo de implantacao de producao do caso fundador e sdo uteis ao
parque em producgao independentemente do doutorado.
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Tabela D6-6. Fase 4, endurecimento e generalizacao. 15 itens.
ID IMPROVEMENT TAG AREA PHASE PRIO

BL-044 Enforce reviewer independence in the deployment approval gate structurally, by comparing the PRODUCT backend phase 4 P1
originating agent's identity against the reviewing identity and refusing a self match, closing the
path by which an agent recorded its own peer review using another agent's token.

BL-045 Bind approved deploy artefacts to their review record with a content hash the process manager PRODUCT backend phase 4 P1
checks before it re-executes, add a dry run default execution mode, and add post deploy
independent health verification that does not rely on the deploying agent's own report.

BL-046 Restrict deployment rollback to a pre-approved list of known good targets backed by a typed PRODUCT backend phase 4 P2
pre-apply snapshot, cap the blast radius any single change can reach, and add change freeze
windows around defined high risk periods.

BL-047 Add a change size limit that triggers mandatory escalation to a prior approval mandate level PRODUCT backend phase 4 P2
when a proposed change exceeds a defined size, and harden canary and wave ordering from
partial to structural enforcement.

BL-048 Add a circuit breaker that opens on repeated failure of the same action class, and per action BOTH backend phase 4 P2
class rate limits independent of the network level egress rate limit.

BL-049 Wire automatic suspension on anomaly to a global fleet pause capability held under a principal BOTH backend phase 4 P2
separate from any agent, so a detected anomaly can stop the whole fleet rather than only the
session it was detected in.

BL-050 Add a graceful degradation path to a safe mode, no new tool calls, session held open for BOTH backend phase 4 P1
inspection, as an alternative to the current restart always supervision, which returns a
terminated agent within seconds regardless of why it was terminated.

BL-051 Commit to a bounded intervention latency for defined action classes, and require every approval BOTH frontend phase 4 P2
request to present the independent evidence behind it, with operator attention budgeting, rather
than the requesting agent's own summary.

BL-052 Add time boxed mandates that expire automatically, hours of operation restrictions per action BOTH backend phase 4 P2
class including business hours gating on external contact, and a cooling off period enforced
between related high impact actions.

BL-053 Add a sequencing constraint requiring successful verification before the next action class BOTH backend phase 4 P2
unlocks, a staleness bound on the state a decision is based on, and a maximum unattended run
duration before re-authorisation is required.

BL-054 Define and implement the capability contracts for compute host, workload identity and RESEARCH platform phase 4 P2
ephemeral credential issue against both major cloud providers, so the identity substrate is
provider neutral.

BL-055 Define and implement the capability contracts for network segmentation, egress control, private = RESEARCH platform phase 4 P2
endpoints and secret custody against both major cloud providers.

BL-056 Define and implement the capability contracts for object storage for evidence, an append only RESEARCH platform phase 4 P1
log sink, and the metric store against both major cloud providers.
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1D IMPROVEMENT TAG AREA PHASE PRIO

BL-057 Define and implement the capability contracts for the policy enforcement point, the policy RESEARCH platform phase 4 P3
decision point, the approval gate service and event and notification transport against both major
cloud providers.

BL-058 Replace reliance on prose only model and prompt layer controls with a tested system prompt BOTH intelligence phase 4 P3
constraint and a refusal behaviour regression harness, run against every model update, to
reduce the layer's dependence on instructional enforcement alone.
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6. Sementes de frontend, backend e inteligéncia

Dois principios de design sdo carregados por toda visdo de frontend sem excegdo, e ambos sdo
declarados uma tnica vez aqui, em vez de repetidos por visao. A interface deve distinguir visualmente
o0 que um agente alega do que foi verificado de forma independente, porque um console que apresenta
os dois na mesma tipografia é um console que ja decidiu que a alegacdo é evidéncia. E a interface é,
ela prépria, um mecanismo de supervisao, sujeito as mesmas seis condicdes de viabilidade que
qualquer outro, o que torna a carga de atencao uma restricdo de design, e ndo uma reflexdo tardia de
usabilidade; um dashboard com quarenta fluxos de sinal concorrentes falha VC4 exatamente como um
canal de notificacao falha.

6.1 Sementes de frontend

Onze visOes, agrupadas na Figura D6-2 em quatro clusters conforme sua finalidade, e ndao conforme
qual plano de backend as alimenta, porque um pesquisador abre o console com uma tarefa em mente,
configurar uma execucao, observa-la, conferir uma alegacdo, exportar um resultado, ndo com um
diagrama de camadas em mente.

Proposed console information architecture: eleven frontend seeds in four clusters

Two principles carried through every view: distinguish claim from independent verification;
treat the interface itself as a supervision mechanism bound by the six viability conditions.

Configure & authorise Observe live
Experiment control plane Action class explorer Mandate ledger Live boundary monitor Supervision posture view Fleet health
BL-020, condition set + level per ruBL-030, access vs mandate deltaBL-034, version, expiry, approver BL-029, delta the moment it opBhs031, nominal vs effective, VC n&in037, wedge detection, all session:

Reads the mandate ledger and classifier config (RA-3); writes the run's condition-set selection down Reads classifier decisions (RA-3) and the viability evaluator's live output (RA-5); no write path.

Verify & analyse Intervene & export
Verification & divergence Metric dashboards Evidence explorer Intervention console Research dataset export
BL-032, claim beside evidence | BL-033, run comparison overlay BL-035, episode reconstruction BL-036, halts work in progress and BL-038, run + provenance bundle

measures its own latency against harm time
7

/
The intervention console holds the one write path back to RA-2
that is not the clas?‘fy/decide queue: a direct halt.

/

T
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Figura D6-2. A arquitetura de informacao de console proposta. Onze sementes de frontend em quatro clusters orientados a tarefa,
alimentadas por trés planos de backend abaixo, com o console de intervengao detendo o Unico caminho de escrita que contorna a
fila de decisao comum.

Configurar e autorizar. O plano de controle de experimentos ( BL-020 ) seleciona o nivel de autonomia
por classe de acao e o condition set de uma execucdao sem alteracdo de cddigo, implementando
diretamente o primeiro requisito de design da arquitetura de referéncia. O explorador de classes de
acao (BL-030) torna o registro de 60 entradas navegavel e filtravel conforme haja ou ndo enforcement
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structural presente hoje. O didrio de mandatos ( BL-034 ) mostra a versdo, a expiragdo e o histérico de
aprovadores de todo mandato.

Observar ao vivo. O monitor de fronteira ao vivo ( BL-029 ) mostra acesso contra mandato no momento
em que um delta se abre, em vez de exigir que um operador o infira. A visdao de postura de supervisao
(BL-031) mostra postura nominal contra efetiva, com a condicao de viabilidade vinculante nomeada, a
contraparte ao vivo da Tabela D2-2. A saude da frota ( BL-037 ) substitui o escopo fixo (hardcoded) de
watchdog do caso fundador pela cobertura de toda sessao.

Verificar e analisar. A visao de verificacdo e divergéncia (BL-032) coloca uma alegacao ao lado da
evidéncia contra a qual o plano de verificagdo a conferiu, a implementacdo mais clara, isolada, do
principio de design alegacao-contra-verificado. Os dashboards de métricas com comparacdo entre
execucobes (BL-033) sdo a superficie primdria para as variaveis dependentes da Secédo 7. O explorador
de evidéncia (BL-035) automatiza o método manual de reconstrucao de episédios do qual a prépria
auditoria de divergéncia do caso fundador dependia.

Intervir e exportar. O console de intervencao (BL-036) € a Unica semente de frontend com um
caminho de escrita de volta ao plano de execucdo que nao é a fila de decisdo comum, e ele mede sua
prépria laténcia contra o tempo de conclusdo de dano da classe de agdo em curso, tornando VC2 uma
quantidade computada, em vez de uma inferéncia. A exportagdo de dataset (BL-038) empacota as
acbes, a evidéncia e as métricas de uma execucao com o hash de configuracgao intacto, satisfazendo o
requisito de design de proveniéncia completa para tudo que sai do ambiente ao vivo.

6.2 Sementes de backend

Dez componentes, cada um ja apresentado por camada na Secao 3.2 e aqui reapresentado pelo
problema que cada um resolve e por qual item do backlog o constréi: o ponto de decisdo de politica
(BL-001 ) mantido estruturalmente separado do ponto de enforcement; o servico de mandato ( BL-002)
substituindo prosa por um artefato assinado, versionado e com expiragao; a camada declarativa de
politica-como-dado (BL-004); o avaliador de viabilidade de supervisdo (BL-015), que transforma a
Secdo 4 do D2 de uma revisdao manual pontual em um sinal continuamente recomputado; o barramento
de evidéncia (BL-013); o plano de verificagdo (BL-014); o coletor de métricas com proveniéncia de
execucao (BL-016); o orquestrador de experimentos ( BL-022); a biblioteca de cargas de trabalho ( BL-
023); e a revisao de persisténcia (BL-017 ), que responde diretamente se o arquivo plano JSON com
lock consultivo (advisory locking) permanece adequado uma vez que o didrio de mandatos e o
barramento de evidéncia passem a depender dele.

O CLASSIFICADOR DE ACAO EM TEMPO DE EXECUCAO E O COMPONENTE ISOLADO DE MAIOR
VALOR

BL-003 ¢é nomeado explicitamente no discovery brief como a semente de backend de maior valor, e o
motivo é structural (estrutural), ndo uma questdo de énfase. Todo outro componente desta segdo 1é ou
grava uma atribuicdo de classe e nivel que, sem o classificador, ndo existe em lugar nenhum em tempo
de execucgao. O registro de classes de acdo de 60 entradas é hoje um documento que uma pessoa l€; o
classificador é o que o converte em algo que um ponto de decisdo de politica pode avaliar no momento
da tentativa, o que é a precondigdo para todo delta de acesso-contra-mandato que a camada de
frontend visualiza e toda garantia default deny que a camada de politica afirma. Nada mais no
backlog consegue tornar a taxonomia executavel se este item for pulado ou adiado para além da fase 1.

6.3 Sementes de inteligéncia

Cinco componentes, todos da fase 3, todos seguindo o padrao modelo-propoe-estrutura-decide
declarado na Secao 6 e repetido por item, porque é a Unica propriedade que impede esta camada de
reintroduzir o problema que ela deveria ajudar a resolver. O agente de verificacao adversarial ( BL-039)
desafia alegagOes de conclusao contra o barramento de evidéncia, mas nao decide, ele préoprio, um
achado de divergéncia; o plano de verificagao structural da RA-5 retém essa autoridade. A assisténcia
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de classificagao ( BL-040 ) propde uma classe para uma agao ambigua ou nova, enquanto o classificador
em tempo de execucdo permanece a unica parte que atribui um nivel vinculante. A deteccdo de
anomalias sobre fluxos de transcricdao e de métricas (BL-041) alimenta o avaliador de viabilidade de
supervisdo como um sinal antecedente, em vez de agir por conta prépria, e é testada contra o padrio
esperado da biblioteca de cargas de trabalho quanto a uma taxa de falso positivo antes de ser confiavel
o suficiente para disparar uma suspensao, uma verificacdo que os proprios watchdogs de escopo fixo
(hardcoded) do caso fundador nunca receberam. A sumarizacao de episodios ( BL-042 ) é rotulada como
nao verificada até que o plano de verificacdo a tenha conferido, a instancia, na camada de inteligéncia,
do principio alegacao-contra-verificado aplicado a uma saida de modelo em vez de ao autorrelato de
um agente. A proposta de causa raiz (BL-043) é estruturalmente obrigada a citar os registros do
barramento de evidéncia dos quais se vale, com uma proposta sem citacdo rejeitada antes de ser
exibida, que é a mesma meétrica de completude de citagdo de evidéncia (MG-0627) que o plano de
verificagdo existe para elevar, aplicada uma camada acima.

7. Design experimental

7.1 Variaveis independentes e dependentes

As variaveis independentes sao o nivel de autonomia atribuido por classe de acgdo e o condition set
aplicado a execugdo, CS-01 a (CS-10 no registro de condition sets, cada um uma combinagdo nomeada
de guardrails, versionada pelo snapshot de run-id da base de conhecimento sob o qual seu conjunto de
guardrails foi fixado, variando de um conjunto vazio a todo controle catalogado, menos as entradas que
descrevem auséncias, e nao controles. Ambas sdo alternaveis por execugdo sem alteragdo de cddigo,
uma vez que BL-020 e BL-021 existam, o que é o que as torna varidveis independentes no sentido
experimental, e ndo caracteristicas fixas do ambiente. O nivel de autonomia por classe de acdo é
operacionalizado como o mandato em vigor: o nivel permitido de cada classe é declarado no mandato
assinado e versionado ( GR-L07-03; D2, Secao 6), e a versao do mandato é um dos campos que o hash
de configuragdo da execucgao carimba (Secdo 7.3), de modo que alterar o nivel de autonomia de
qualquer classe é uma configuracao experimental deliberada e um fato de proveniéncia registrado, e
nao uma alteracao de cédigo.

As variaveis dependentes sdo extraidas do registro de métricas, restritas a métricas com sensibilidade
a guardrail j& demonstrada nas hipéteses de condition set ja registradas. Espera-se que MG-022 taxa de
divergéncia de alegacao responda fortemente a camada de evidéncia e verificagcdo ((CS-06) e nao
responda em nada a camada de contencgéo isolada ( CS-05), que € a previsdo especifica e falseavel que
o registro de condition sets declara exatamente por este motivo: contencdao e veracidade sao
propriedades independentes, e um design que as confundisse nao notaria a diferenca. Espera-se que
MG-042 indice de amplitude de privilégio e MG-040 alcance lateral respondam a condicdo de identidade
separada ((S-04) e nao se movam mais sob condicoes que adicionem camadas de verificacao ou
mandato por cima dela. Espera-se que MG-031 cobertura de enforcement structural e MG-036
proporcgao de acao nao classificada respondam a condicdo mandatada ( CS-07 ), onde o classificador e o
ponto de decisao de politica passam a existir pela primeira vez para serem medidos. Espera-se que MG-
046 margem de laténcia e MG-047 cobertura de capacidade de parada respondam a condigdo
interrompivel (CS-08), onde uma parada que de fato interrompe o trabalho em andamento passa a
existir pela primeira vez. Cada uma dessas € uma alegacgdo testavel, ndo uma suposicdo; um condition
set que falha em mover sua métrica associada é, ele préprio, um resultado.

7.2 Condicao de controle

(S-01, a linha de base nua sem guardrail algum, é a condigao de controle. Todo outro condition set é
lido como uma diferenca em relacdo a ela. C5-03, o caso fundador tal como encontrado, se coloca ao
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lado do controle como um segundo ponto de referéncia, em vez de substitui-lo, porque ancora o
ambiente sintético a um ambiente real: se as métricas medidas sob (S-03 em cargas de trabalho
sintéticas nao se aproximarem do que foi medido no préprio caso fundador, dentro dos limites que uma
carga de trabalho sintética permite, o ambiente terd falhado em ser uma abstracdo justa do caso do
qual deveria generalizar, e essa falha precisaria ser reportada, e nao absorvida.

7.3 Protocolo de execucao

O orquestrador de experimentos ( BL-022 ) atribui uma carga de trabalho da biblioteca a um condition
set, carimba a execucao com um hash de configuracao que cobre o identificador do condition set, o
identificador de snapshot do catédlogo de guardrails, o identificador da carga de trabalho, o digest da
imagem, a versao do bundle de politica, o identificador do modelo e seus parametros de amostragem, e
a versdo do mandato em vigor, e entdo despacha. Toda medicao que o coletor de métricas emite para
essa execucgao carrega o hash, de modo que uma cifra publicada pode ser rastreada de volta a
configuracdo exata que a produziu e, em principio, reproduzida. O registro de proveniéncia é gravado
pela identidade do préprio orquestrador, distinta de toda identidade de agente na execugdo, de modo
que a vinculacao entre um resultado e sua configuragao néo é, ela propria, algo que a parte governada
pudesse reescrever.

7.4 Biblioteca de cargas de trabalho

Tarefas sintéticas deterministicas e repetiveis, um conjunto por dominio de aplicabilidade ( DM-01 a DM-
09 ), sem nenhum dado de producdo ou de cliente em lugar algum. Determinismo aqui vincula o
harness de carga de trabalho, ndao o agente: reproduzir o mesmo identificador de carga de trabalho
sob o mesmo condition set apresenta os mesmos fixtures, dados injetados, estado de ambiente e
respostas de ferramenta em toda execucgao, de modo que o que varia entre execugoes € a configuracao
de guardrail e o proprio comportamento estocastico do agente, e ndo o que a carga de trabalho por
acaso pediu em um determinado dia. A sequéncia de acOes tentadas do agente nao é fixa e nao se
espera que seja, que é exatamente por que a Secao 7.5 exige varias execugoes por célula para separar
um efeito de guardrail do ruido de amostragem. Construir esta biblioteca ( BL-023 ) é um item da fase 1
precisamente porque nenhuma alegacao posterior no design experimental é verificavel sem ela.

Esta execucdo redige a primeira edicao dessa biblioteca como o registro workload-library.csv : trinta e
seis tarefas, quatro por dominio de aplicabilidade ao longo de DM-01 a DM-09 (WL-001 a WL-036). Cada
tarefa carrega um fixture inicial deterministico, as classes de acdo que exercita, um resultado de
verdade fundamental (ground truth) verificdvel pela infraestrutura, o método de verificagdo que
confere esse resultado sem consultar o agente, e a armadilha de divergéncia especifica, o modo
plausivel pelo qual um agente poderia alegar sucesso enquanto a verdade fundamental diz o contrério,
que MG-022 ¢é construida para capturar. A primeira edicdo exercita quarenta e uma das sessenta
classes de acao; as dezenove que ainda nao toca ficam registradas para uma edicao posterior. O
Apéndice C lista a biblioteca; o detalhe por tarefa reside no registro.

7.5 Execucoes por condicao, como uma consideracao

O numero de execucgoes por condition set é declarado aqui como uma consideragao de design, e néo
como um calculo de poder estatistico, porque os insumos que um calculo exigiria, o tamanho de efeito
esperado para cada métrica sob cada condicdo e a variancia do comportamento de um modelo
estocastico sobre uma carga de trabalho fixa, ainda nao sdo conhecidos e ndo podem ser honestamente
estimados antes que existam dados piloto. Trés fatores incidem sobre a contagem eventual. A variancia
estocdstica na saida do modelo significa que uma Unica execucgao por condicdo nao consegue separar
um efeito de guardrail de ruido comum de amostragem, o que argumenta a favor de um minimo de
varias execucgoes por célula antes que qualquer comparacgao seja reportada. O tamanho da biblioteca
de cargas de trabalho por dominio delimita quantas execucoes distinguiveis sao possiveis sem repetir
uma carga de trabalho ao pé da letra, o que argumenta a favor de uma biblioteca maior ou de aceitar a
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repeticao de carga de trabalho como uma caracteristica declarada, e ndo incidental, do design. E a
classe de custo registrada por condition set, de none para (S-01 a very high para (CS-09 e CS-10,
significa que a contagem de execucOes alcancavel ndo é uniforme entre as condigdes dentro de um
orcamento doutoral fixo, o que argumenta a favor de ponderar as execugOes em diregdo as
comparagoes que carregam o maior peso probatério, CS-02 contra CS-04 para o contraste instrugdo-
contra- arquitetura central a todo o programa, e (S-09 contra (S-10 para a ablacao da camada de
verificacdao, em vez de espalhar um orcamento fixo uniformemente entre os dez condition sets. Como
valor piloto provisério, e a espera dos dados de variancia que um calculo de poder exigiria, o design
fixa o piloto em entre cinco e dez execucgbes por célula para as comparagoes CS-01/CS-03 e (€S-02/CS-
04, com uma regra de parada de n fixo, em vez de sequencial, de modo que o piloto seja executavel
antes que a contagem final por célula seja resolvida.

7.6 Ameacas a validade especificas deste design

Um unico provedor e familia de modelo, testado entre condicoes, confunde efeito de
guardrail com comportamento de modelo. Se toda execucao usar o mesmo modelo, o design nao
consegue distinguir um efeito atribuivel ao conjunto de guardrails de um efeito atribuivel as
tendéncias especificas daquele modelo. Esta é uma versao mais estreita da propria limitacao de
ambiente tinico do caso fundador (D2, Secdo 9) e nao é resolvida pelo ambiente isolado; uma execucgédo
posterior que varie a familia de modelo, mantendo o condition set fixo, seria necessaria para separar
as duas coisas.

Os condition sets sao superconjuntos cumulativos, nao um design ortogonal. CS-04 a (CS-09
cada um adiciona uma camada a anterior, em vez de variar camadas de forma independente, o que é
deliberado, permite que cada condicao teste uma hipétese adicionada contra a anterior, mas também
significa que o movimento de uma métrica entre dois condition sets adjacentes ndo pode ser atribuido
a um unico guardrail dentro da camada adicionada sem a alternancia independente por guardrail que
BL-021 fornece. Onde essa alternancia mais fina nao é exercitada, as conclusdes ficam delimitadas a
camada, nao ao controle individual.

A biblioteca de cargas de trabalho é escrita pelo mesmo candidato que construiu o catalogo
de guardrails contra o qual ela é testada. Este é o risco de observador-é-o-operador do D2, Secgao
9, reformulado especificamente para o design de carga de trabalho: um autor de carga de trabalho que
ja sabe quais classes de agdo sao dominadas por guardrail pode, sem intencdo, escrever cargas de
trabalho que exercitam essas classes de forma mais completa do que as dominadas por determinante,
enviesando para cima a sensibilidade aparente a guardrail do conjunto de métricas.

A escolha de vinculacao de nuvem é uma covariavel que o design deve manter constante ou
declarar. A Secgdo 4.3 ja nomeia quatro contratos de capacidade com um risco genuino para a validade
da pesquisa. Um design experimental que executasse alguns condition sets em uma vinculagdo de
provedor e outros na segunda, sem normalizar as métricas que a Secao 4.3 sinaliza, atribuiria um
artefato de provedor a um achado arquitetural. O design, tal como especificado, mantém a vinculacao
constante dentro de qualquer comparacgdo isolada e trata a escolha de provedor como uma variavel
explicita e reportada, e ndo incidental.

Uma carga de trabalho sintética nao consegue reproduzir a estrutura de incentivo especifica
que produziu a divergéncia canodnica do caso fundador. O incidente de implantacao por tras da
divergéncia canénica do caso fundador REPORTED | um servigo relatado como funcionando enquanto
sua funcdo de conexao central estava desabilitada por aproximadamente 24 horas, surgiu de um
contexto operacional real, com consequéncias reais por estar errado. Uma carga de trabalho sintética
nao tem risco equivalente, e uma taxa de divergéncia medida mais baixa sob (S-03 em cargas de
trabalho sintéticas do que os 61,1 por cento reportados pelo caso fundador nao indicaria, por si sé, que
o ambiente é uma abstracao pobre; poderia igualmente indicar que a intensidade do incentivo é, ela
proépria, uma variavel que o framework ainda ndao nomeou. Isto é registrado aqui como uma ameaca em
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aberto, e ndo resolvida, porque resolvé-la exigiria exatamente o tipo de risco fabricado que as regras
nao negociaveis deste programa proibem.

7.7 Analise: comparacgao de condition sets

A andlise que uma execucgdao concluida sustenta é declarada aqui como o método pretendido, e nao
como um resultado, ja& que nenhuma execucgao foi feita ainda. Para cada variavel dependente da Secao
7.1, o relatério primario é a distribuigdo por célula ao longo das execugdes de um condition set,
resumida por um valor central e um intervalo de dispersdao, em vez de um unico ponto, porque a
premissa de variancia estocéstica da Secao 7.5 significa que uma Unica execugao nédo caracteriza uma
célula. Dois condition sets sdao entdo comparados em uma métrica de cada vez pela diferenca entre
essas distribuicoes, expressa como um tamanho de efeito sobre o préprio unit range da métrica no
registro de métricas, em vez de como uma diferenca bruta, de modo que métricas em escalas
diferentes sejam lidas lado a lado. Os condition sets adjacentes na escada cumulativa sdao as
comparagoes primdrias, porque a Secao 7.6 registra que o movimento de uma meétrica entre dois
conjuntos adjacentes é atribuivel a iinica camada que os separa; uma comparac¢ao nao adjacente é lida
apenas como a soma das camadas entre os dois conjuntos, nunca como o efeito de um Unico guardrail,
a menos que a alternancia por guardrail de BL-021 tenha sido exercitada. Toda comparacao carrega o
hash de configuracao de ambas as células (Secao 7.3), de modo que um efeito reportado é rastreavel
até as duas configuragoes exatas que o produziram. Nenhuma alegacgao de significancia é extraida do
piloto; o papel do piloto, conforme a Secdao 7.5, é produzir a estimativa de varidncia que uma
comparacdo posterior, com poder estatistico, exigiria.

8. Roteiro: faseando a construcao em relacao ao plano
experimental

A Secao 5 estabeleceu a prépria estrutura de fases do backlog a partir de seu campo area . Esta secao
declara onde o design experimental da Secao 7 encontra essa estrutura: nem todo experimento precisa
do backlog inteiro completo antes de poder executar, e tratar o roteiro como um unico pré-requisito
monolitico subestimaria quao cedo um piloto defensavel se torna possivel.

Um piloto comparando CS-01 contra CS-03, a condigdo de controle contra o caso fundador tal como
encontrado, precisa do substrato de identidade, rede e evidéncia da fase 1, e do coletor de métricas
em operacdo, mas nao precisa das visOes de frontend da fase 2 estarem completas, porque os
resultados de um piloto podem ser lidos diretamente do repositério de métricas antes que exista um
dashboard para apresentd-los. Um piloto comparando (S-02 contra (S-04, o contraste instrugdo-
contra-arquitetura que carrega o maior peso em todo o programa, precisa adicionalmente do
classificador e do servico de mandato da fase 1, ja que CS-04 é definido pela camada de identidade e
(S-02 apenas pela camada instructional (instrucional), e ambos precisam ser mensuraveis contra o
mesmo conjunto de métricas para que a comparacao signifique algo.

O que um piloto de fato precisa da fase 2, mesmo que minima, é visibilidade suficiente para distinguir
um efeito real de uma falha de instrumentacdo enquanto a execugdo estd em andamento, e ndo depois
dela, o que é o argumento para posicionar a janela de piloto defensavel mais cedo depois que a fase 1
se encerra e um pequeno subconjunto da fase 2, plausivelmente a visdo de postura de supervisao e a
visao de verificagdo e divergéncia, em vez de todos os dez itens, esteja disponivel. A Figura D6-3 marca
essa janela explicitamente, em vez de sugerir que todo experimento espera pelo backlog completo.
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Roadmap phasing, from the backlog's own phase field, 58 items
The safety and measurement substrate (phase 1) precedes the capabilities it governs (phases 2-4); no later item runs ahead of the substrate it reads or writes.

Substrate. 28 items: identity, network, evidence, persistence, policy/classification backend
14 platform, 13 backend, 1 frontend (the experiment control plane itself, substrate for every later run).
Examples: BL-005 per-agent identity, BL-013 evidence bus, BL-017 persistence review, BL-003 runtime classifier, BL-021 togglable guardrails.

platform 14 backend 13 tags: 23 BOTH, 5 RESEARCH
Nothing in phases 2-4 has a view, a check or a classified action to run against until this phase closes.
+ gates phase 2: no substrate, nothing to visualise

i earliest defensible

1 pilot window

+ P1 complete + enough
i of P2 to observe it

1 (see Section 9, fork 1)

Visibility. 10 items, entirely frontend: the console views over the phase 1 substrate
Examples: BL-031 supervision posture view, BL-032 verification/divergence view, BL-036 intervention console.

frontend 10 of 10
First point at which a pilot run is observable end to end (see note below); not yet where intelligence assistance exists.
+ gates phase 3: nothing to challenge without the évidence and verification views
H

Intelligence. 5 items, entirely intelligence: model-assisted layers over verified evidence
Examples: BL-039 adversarial verification agent, BL-041 anomaly detection, BL-043 root-cause proposal with citation.

intelligence 5 of 5
Model proposes, structure decides throughout: none of these five is the authority on a class, level or finding.

+ ir of P3: is gatediby P1 alone, not by intelligence

Hardening and generalisation. 15 items: change management, temporal controls, cloud-neutral bindings
9 backend, 4 platform (the CB-nn bindings), 1 frontend, 1 intelligence (refusal regression harness). H
Examples: BL-044 reviewer independence, BL-045 approve-binds-to-what-runs, BL-054..057 provider bindings.

talgs: 7 BOTH, 4 RESEARCH, 4 PRODUCT

The only phase carrying a PRODUCT tag: reviewer-independence and approve-binds-to-run fixes serve the live estate, not only the study.

Figura D6-3. O roteiro de quatro fases repetido aqui como a moldura para a janela de piloto discutida nesta secao e na primeira
decisdo da Secao 9.

Os componentes de inteligéncia da fase 3 e as vinculagOes neutras em relagdo a nuvem da fase 4 ficam
fora dessa janela de piloto no plano atual: nenhum dos dois é uma precondicao para as comparacoes
de (S-01 a C(CS-08 que carregam as alegacOes centrais do framework, e a Secao 9 declara a
contrapartida de construir qualquer um deles mais cedo como uma decisdao em aberto, e ndo uma
decisao resolvida.

9. Decisoes para o orientador

Quatro bifurcagcbes no plano acima sdo declaradas aqui como opg¢les genuinas, nao como
recomendacoes ja feitas. Cada uma tem um custo real dos dois lados, e o candidato nao tem, a partir
da evidéncia reunida nesta execucgao, base para resolver nenhuma das trés unilateralmente.

9.1 Qual condition set pilotar primeiro

Opgcao A: pilotar €S-01 contra (S-03 primeiro. Isto exercita o menor nimero de componentes
novos, ja que CS-03 reproduz a propria postura do caso fundador e ndao exige nada das camadas de
classificacdao ou mandato da fase 1, além do coletor de métricas. Produz a verificagdo de sanidade mais
precoce possivel de que o ambiente sintético se aproxima do real, o que a Secao 7.2 identifica como
uma precondicdo para confiar em qualquer resultado posterior. Seu custo é que ainda ndo toca na
alegacao central do framework, comportamento dominado por guardrail contra dominado por
determinante, de modo que um resultado positivo precoce aqui nao validaria, por si s6, nada além da
fidelidade do ambiente.

Opcao B: pilotar S-02 contra (S-04 primeiro. Esta é a comparagao que a Secgao 7.6 ja identifica
como carregando o maior peso probatdrio para a tese, governanca instructional (instrucional) contra
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enforcement arquitetural, e um resultado aqui fala diretamente a alegagao central do doutorado. Seu
custo é que exige que o classificador, o servico de mandato e a camada de identidade estejam todos
funcionando corretamente antes que o primeiro piloto possa sequer executar, o que é uma fatia maior
da fase 1 do que a Opcgao A exige, e adia o primeiro ponto de dado correspondentemente.

A contrapartida é entre uma verificagdo mais precoce e de menor risco do préprio ambiente e um
primeiro teste mais tardio e de maior risco da tese. Ambas sao defensaveis; a escolha depende de
quanta confianca na fidelidade do ambiente o orientador quer estabelecida antes que o framework seja
testado contra ele, o que é um julgamento sobre tolerancia a risco para o programa como um todo, e
ndo uma questdo técnica que este documento possa resolver.

9.2 Se deve-se construir primeiro o classificador ou o barramento de evidéncia

Tanto BL-003, o classificador de acao em tempo de execucdo, quanto BL-013, o barramento de
evidéncia, sdo da fase 1, esfor¢co XL, e nomeados na Secdo 6 como componentes de alto valor, e
nenhum dos dois depende estritamente do outro na cadeia de dependéncia que o backlog declara. A
ordem entre eles é, ainda assim, consequente.

Construir o classificador primeiro coloca a atribuigdo de classe e nivel em funcionamento antes que
exista qualquer lugar duravel para registrar o que foi decidido. Toda deciséo inicial que o classificador
toma é perdida ou mantida apenas na meméria comum de processo até que o barramento de evidéncia
exista para recebé-la, o que significa que o préoprio comportamento do classificador, correto ou nao, é,
ele proprio, ndo verificavel durante todo o intervalo que separa as duas construcgoes.

Construir o barramento de evidéncia primeiro disponibiliza um registro com evidéncia de
adulteracao antes que exista qualquer coisa classificada que valha a pena registrar; o barramento
passaria seus primeiros dias ingerindo eventos de infraestrutura e alegagdes brutas de agente sem
classe nem nivel anexados a nenhum dos dois, o que ¢ uma versao menor do préprio estado atual do
caso fundador, a evidéncia existe no substrato de transcricao hoje, mas nada a avalia ao vivo.

Nenhuma das duas ordens estéa livre de uma lacuna; cada uma deixa uma propriedade ausente por um
periodo que a outra ordem teria coberto. Uma terceira opc¢ao, construir os dois em paralelo até um
estado minimo viavel e integrar cedo, em vez de construir qualquer um deles até a concluséo primeiro,
evita a lacuna, mas divide a atencao do candidato entre dois itens XL simultaneamente, o que é um
custo proprio contra um cronograma fixo. Isto é apresentado como trés opgdes vivas porque o
discovery brief nomeia esta bifurcagao especifica explicitamente, e porque a propria preferéncia do
candidato, formada a partir da construgdo do caso fundador, e ndo da evidéncia reunida nesta
execucao, é exatamente o tipo de prior que a prépria metodologia deste programa (D2, Secao 9)
sinaliza como um risco, e nao trata como autoritativo.

9.3 Quanto da camada de vinculacao neutra em relacao a nuvem construir antes
do primeiro experimento

Opcao A: construir as vinculacoes de ambos os provedores para todo contrato de capacidade
antes que o primeiro experimento execute. Isto garante que todo resultado reportado a partir
desse ponto carregue uma alegagcdo de neutralidade de nuvem defensavel sem ressalvas, e evita o
risco, real na outra opcao, de projetar a instrumentacao do primeiro experimento em torno do
comportamento especifico de um provedor, de um jeito que acaba sendo dificil de generalizar depois.
Seu custo é concreto: a Segdo 4.3 identifica quatro contratos, identidade de carga de trabalho, o ponto
de enforcement de politica, o sumidouro de log somente-anexacao, e o contrato de credencial efémera,
nos quais as duas vinculagdes ndo sao simplesmente implementacoes diferentes da mesma garantia,
mas diferem no que cobrem de forma structural (estrutural), e construir corretamente as duas para
todos os quinze contratos antes que qualquer experimento execute é, em si, um volume de trabalho do
tamanho da fase 4 movido para o inicio do programa.

PPGCA/UNISINOS - run 20260807-1714 - identity-free by construction 38/65



Governancga Arquitetural da Autonomia em Sistemas Agénticos de IA D6 - Ambiente de Pesquisa e Roteiro

Opgcao B: construir primeiro a vinculacao de um tunico provedor, executar os experimentos
iniciais sobre ela, e adiar a segunda vinculacao. Isto coloca um piloto em funcionamento dentro
do proprio cronograma da fase 1, em vez de depois de uma fase adicional de neutralidade de nuvem, e
permite que os primeiros experimentos informem quais contratos de capacidade acabam importando
mais para as métricas de fato coletadas, em vez de construir profundidade uniforme entre quinze
contratos de forma especulativa. Seu custo é o risco de adaptacao retroativa que o proprio registro de
vinculagdes de nuvem nomeia para os quatro contratos de risco mais alto: um experimento projetado e
instrumentado contra a semantica de enforcement de um provedor pode precisar ter sua
instrumentacao, ndo apenas sua infraestrutura, revisitada antes que uma comparacao de segundo
provedor seja confiavel, e todo resultado publicado antes que a segunda vinculagdo exista precisaria
de uma ressalva explicita de provedor tnico.

Existe uma posicdo intermedidria, que vale a pena nomear, em vez de tratar a escolha como
estritamente bindria: construir a segunda vinculacdo apenas para os quatro contratos que a Segao 4.3
sinaliza como carregando risco genuino para a validade da pesquisa, e tratar os onze restantes,
corretamente avaliados como ndo carregando nenhum, como de provedor Unico pelo tempo que o
cronograma do programa exigir. Isto reduz substancialmente o custo antecipado da Opcgao A, ao
mesmo tempo em que ainda fecha a lacuna especifica que, de outro modo, ameacaria uma alegacao
entre provedores, mas compromete-se a confiar na propria avaliagdo de risco desta execugao na Secdo
4.3, em vez de rederiva-la quando dados experimentais reais existirem, o que é, em si, um julgamento
que o orientador pode querer revisitar, em vez de herdar.

9.4 Qual modelo e parametros de amostragem fixar para o piloto

O hash de configuragdo da Secao 7.3 inclui o identificador do modelo e seus parametros de
amostragem, e a primeira ameaca da Segao 7.6 mantém o modelo constante em toda condigao, o que,
em conjunto, torna o modelo do piloto um insumo experimental de sustentacao: nenhum condition set
pode executar até que ele seja fixado. Esta execucao ndo o fixa, porque a base de conhecimento é
neutra em relagdo a modelo por construcao (NAMING-POLICY.md) e a escolha cabe ao orientador. A
posicdo provisoéria que este documento registra, a ser confirmada em vez de herdada, é que um tnico
modelo e provedor sejam escolhidos e mantidos constantes ao longo de €S-01 a (S-10 para o piloto,
com os parametros de amostragem definidos para o maximo de determinismo que o provedor permite,
uma temperatura em zero ou proxima de zero e uma seed fixa onde uma seja exposta, de modo que o
determinismo do harness da Secdo 7.4 nao seja desfeito por variancia evitdvel do lado do modelo. Uma
execucgdo posterior que varie deliberadamente a familia de modelo, mantendo o condition set fixo, é o
que a Secdo 7.6 jd nomeia como necessario para separar um efeito de guardrail de um efeito especifico
de modelo. Esta execucdo fixa, provisoriamente e sujeita a confirmacao do orientador, um tunico
snapshot do Anthropic Claude Sonnet como o modelo do piloto, executado a temperatura 0.0, top p
1.0, um max_tokens fixo, e uma seed fixa onde o provedor exponha uma, mantidos idénticos ao longo
de (s-01 a CS-10. O snapshot exato do modelo e os valores dos parametros sdo registrados no
decisions.md desta execucgao, de modo que a fixacdo seja reproduzivel a partir de, e revisavel em, um
unico lugar.

Apéndice A. Backlog de melhorias, detalhe estendido

As duas tabelas abaixo carregam as colunas que as tabelas por fase da Secao 5 omitem: que problema
cada item resolve, quais guardrails e métricas ele habilita, suas dependéncias, e o objetivo doutoral
que serve, nas proprias palavras do registro.
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Tabela D6-7. Problema resolvido e os guardrails e métricas que cada item do backlog habilita.

1D

BL-001

BL-002

BL-003

BL-004

BL-005

BL-006

BL-007

BL-008

BL-009

BL-010

BL-011

BL-012

PROBLEM SOLVED

No component decides whether an action is authorised before it runs; the prose
brief is read as context, and the same account that acts also effectively decides.
There is no point at which an allow or deny decision is made independently of the

actor.

The only operative mandate today is prose in an instruction file the governed
account can edit; there is no record of who authorised what, for how long, under

what version, or bounded to what scope.

The 60 entry action class register exists as a document; nothing on the host tags a
live tool call with its class or checks the class against a mandate, and unclassified

actions default to whatever the tool permits.

Policy intent is scattered across 40 plus instruction files in natural language; no
single artefact defines the mapping the PDP or classifier could consult.

All agent sessions, the console and the watchdogs run as one account holding
unrestricted passwordless root; no action can be attributed to a specific agent by
identity, and no privilege boundary exists between agents.

Static administrator level key material for multiple cloud accounts sits in one file
with no expiry, no role assumption and no condition block, reachable by any

process under the governed account.

Privilege today is all or nothing and standing for the life of the session; there is no
mechanism to grant only what a specific attempted action needs, for only as long as

it needs it.

An ordinary unprivileged shell on this host minted a metadata session token and
retrieved a live instance role credential document on the first attempt; any agent

can mint the instance's own cloud identity.

A single authenticated console action distributes this host's shared model provider
credential to seven other hosts with host key checking disabled; no rotation

schedule exists for any credential class.

No host firewall is active and egress is unrestricted; an agent can reach any
destination on the internet with no record of having done so.

There is no host firewall and no segmentation between the 14 live agent sessions; a
compromised agent identity has the same network reach as every other process on

the host.

Cloud API traffic transits the public internet with no rate ceiling per identity, so a
runaway or compromised agent can generate unbounded outbound call volume.
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GUARDRAILS

GR-L07-02 GR-L07-01

GR-L07-03 GR-L07-04 GR-L07-05 GR-L07-06

GR-L07-10

GR-L07-08 GR-L07-07

GR-L07-01

GR-L01-02 GR-L01-07 GR-L01-08

GR-L01-04 GR-L01-05

GR-L01-06 GR-L01-03

GR-L01-11 GR-L02-12

GR-L01-12 GR-L01-13

GR-L02-05 GR-L02-06 GR-L02-07

GR-L02-04 GR-L02-03 GR-L02-08 GR-L02-09

GR-L02-10 GR-L02-11
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METRICS

MG-030 MG-031 MG-036 MG-059

MG-034 MG-035 MG-067

MG-036 MG-030 MG-031 MG-037

MG-036 MG-070

MG-042 MG-067 MG-040

MG-042 MG-059

MG-042 MG-037

MG-042 MG-059 MG-060

MG-042 MG-067

MG-041 MG-040 MG-059

MG-040 MG-038

MG-041 MG-072
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1D PROBLEM SOLVED
BL-013 Every governance store on this host, including transcripts and the audit log, is
writable by the account it governs; there is no hash chain, no sequence number, no
signature and no off host copy.

BL-014 No mechanism on this host checks a self report against independent evidence; the
founding case's own divergence measurement had to be produced by a manual
audit, not a running control, and the hook substrate that could feed one exists but

is telemetry only.

BL-015 Nominal and effective supervision posture are established only by a one off manual
review; a large share of supervision points were found to diverge, and nothing on

the host would notice a new one doing so tomorrow.

BL-016 No component on this host computes any of the framework metrics; several are
marked absent for lack of an instrumentation point, and none carry provenance

linking a number to the configuration that produced it.

BL-017 All control state, including the Kkill switch sentinel, the fleet registry and every
agent's bus token, is flat files under the process's own writable roots, with an

advisory rather than enforced lock and no relational integrity guarantee.

BL-018 The connection identity used to read the audit log and transcripts today is the same
identity that can write them; nothing prevents a reader credential from also being a

writer credential.

BL-019 Current flat file records carry no provenance; a value in the fleet registry cannot be

traced to the process or agent that last wrote it.

BL-020 There is no single place to configure what is being tested; changing which
guardrails apply means editing code and configuration scattered across multiple

files.

BL-021 No mechanism exists to switch a specific guardrail off for one run and on for the
next while leaving the rest of the environment unchanged; any comparison would

be confounded by whatever else differed between the two setups.

BL-022 Nothing coordinates run scheduling against the experimental design; running a
comparison manually risks drift between conditions and undocumented ordering

effects.

BL-023 No repeatable workload exists; any comparison across guardrail conditions today
would be run against whatever the agent happens to be doing, which cannot be

repeated or controlled for.

BL-024 The only tool layer control today is a roughly 24 pattern deny list with no allowlist;
it names no cloud CLI, no remote shell, no process manager and no privilege

escalation command, so anything not explicitly denied is permitted.
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GUARDRAILS

GR-L08-03 GR-L08-04 GR-L08-05 GR-L08-02
GR-L08-09 GR-L08-11 GR-L03-06 GR-L03-10

GR-L08-06 GR-L08-07 GR-L08-08 GR-L08-13

GR-L10-03 GR-L09-06

GR-L08-12

GR-L05-07 GR-L05-08 GR-L05-09 GR-L05-04

GR-L05-03 GR-L05-05 GR-L05-06

GR-L05-10

GR-L07-01 GR-L07-02

GR-L07-01

GR-L07-01

GR-L04-06 GR-L04-07 GR-L04-11 GR-L07-11
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METRICS

MG-064 MG-065 MG-066 MG-067

MG-022 MG-023 MG-024 MG-025 MG-026

MG-050 MG-052 MG-048

MG-061 MG-070

MG-063 MG-013 MG-015

MG-065 MG-067

MG-064 MG-027

MG-070

MG-061

MG-070 MG-072

MG-001 MG-010 MG-012

MG-036 MG-059
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ID

BL-025

BL-026

BL-027

BL-028

BL-029

BL-030

BL-031

BL-032

BL-033

BL-034

BL-035

BL-036

PPGCA/UNISINOS -

PROBLEM SOLVED

Agent processes run with the full system call surface and no resource ceiling
available to the operating system account, so a runaway or malicious process is
bounded by nothing below the operating system itself.

The permission skipping flag is hardcoded in five places across three languages
with no off switch, and is asserted a second time host wide as a bypass default in
the settings file.

Agent sessions share working trees, which the fleet already flags as a commit race
risk, and nothing prevents one session from reading or altering another session's
files or the shared console source.

Every instruction file and every settings file that holds the tool layer deny list is
writable by the account it governs, so an agent can edit the rule that is supposed to
bind it.

Access versus mandate deltas exist only as a static register computed by manual
review; an operator watching the console has no live signal that an agent is about
to do, or has just done, something it is technically capable of but not authorised for.

The action class register is a document; there is no interactive view that lets an
operator or researcher browse it, filter by delta, or see which classes have no
structural control at all.

Nominal and effective posture are established only by retrospective manual review;
there is no running display an operator can consult to see which of the six
conditions is currently failing for a given supervision point.

An operator reviewing an agent's self report has no adjacent independent evidence
to check it against within the same interface; the founding case's divergence rate
was discovered by a separate manual audit, not by anything the console shows.

No dashboard exists that presents the framework's metrics, let alone compares a
metric's value across two guardrail configurations of the same workload.

There is no browsable record of what an agent is authorised to do, when that
authorisation was granted, by whom, or when it lapses; authorisation lives in prose
an operator would have to read in full to reconstruct.

Reconstructing an episode requires a manual review across transcripts, process
logs and the console audit log by hand, which is how the founding case's audited
episodes were produced; no tool assembles the sequence automatically.

The only mechanisms that stop a running agent today are a unit restart, which
restarts rather than halts, and a console interrupt that queues for the next turn
rather than stopping the current one, and neither measures how long it actually
took.

run 20260807-1714 - identity-free by construction

GUARDRAILS

GR-L04-03 GR-L04-04

GR-L04-09

GR-L03-03 GR-L03-04 GR-L03-05 GR-L03-11

GR-L03-07 GR-L03-08

GR-L10-05

GR-L10-04 GR-L10-05

GR-L10-05 GR-L08-08

GR-L07-05

GR-L10-10 GR-L09-01 GR-L10-02
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METRICS

MG-042 MG-072

MG-036 MG-059

MG-038 MG-040

MG-059 MG-060

MG-030 MG-032 MG-033

MG-030 MG-031

MG-050 MG-052 MG-048

MG-022 MG-023 MG-025 MG-026 MG-027

MG-001 MG-022 MG-030 MG-044 MG-053
MG-059 MG-064 MG-068 MG-070

MG-034 MG-035

MG-066 MG-027

MG-044 MG-045 MG-046 MG-047
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1D PROBLEM SOLVED
BL-037 A share of sessions have no stall detection at all because the watchdogs' scope is a
hardcoded array of agent names; sessions have been observed silent for days with
the process alive and nothing noticing.

BL-038 No mechanism exists to extract a run's data for external analysis with its
provenance intact; any export today would be an ad hoc file copy with no guarantee

it corresponds to a specific, reproducible configuration.

BL-039 No agent or process on this host is tasked with disbelieving another agent's
completion claim; the only check that exists is the retrospective manual audit that

found substantial divergence between self report and evidence.

BL-040 The action class register cannot anticipate every action a novel tool or workflow
might attempt; without assistance, an unclassified action either defaults to

permitted or requires manual taxonomy extension before it can run at all.

BL-041 No component looks for behavioural drift within a session; the only detection
mechanisms are fixed threshold watchdogs scoped to a hardcoded agent list, which
catch silence but not, for example, an agent taking actions outside its normal class

distribution.

BL-042 Reviewing a full episode's raw evidence is slow; a summary would help, but an
unlabelled model summary risks becoming a second self attestation layer the

operator trusts as fact.

BL-043 Root cause analysis today, where it happens at all, is a free text agent narrative
with no requirement to point at the evidence for the claim, the same self report

pattern responsible for the founding case's divergence rate.

BL-044 Reviewer independence today is instructional only: no code anywhere compares the
originating agent to the reviewing agent, and a production instance is on record in

which an agent recorded its own peer review using another agent's token.

BL-045 The process manager re-executes whatever sits on the shared working tree
regardless of what was approved; incidents have shipped unapproved code through
ordinary service restarts, and post deploy verification today is the deploying agent's

own claim.

BL-046 Rollback can target any prior state reachable in version control, with no ceiling on
how many hosts a single change or rollback can touch, and no window in which

change is deliberately paused.

BL-047 Canary and wave ordering exist but are only partially enforced; nothing
distinguishes a one line configuration change from a large scale rewrite when

deciding whether prior approval is required.

BL-048 Nothing on this host stops a failing action from being retried indefinitely, or caps
how many times a given action class can fire in a period; only the network layer has

any rate concept, and only as a proposal.
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GUARDRAILS

GR-L04-08 GR-L10-11 GR-L10-09

GR-L08-12

GR-L08-07 GR-L08-06

GR-L07-08 GR-L07-07

GR-L09-06

GR-L10-05

GR-L08-08

GR-L06-01 GR-L01-08

GR-L06-11 GR-L06-12 GR-L06-06

GR-L06-03 GR-L06-02 GR-L06-07 GR-L06-05

GR-L06-09 GR-L06-04

GR-L09-03 GR-L09-04
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METRICS

MG-068 MG-069

MG-064 MG-070

MG-022 MG-028 MG-024

MG-036 MG-037

MG-032 MG-068

MG-026 MG-029

MG-027 MG-018 MG-019

MG-067 MG-055

MG-007 MG-008 MG-015

MG-021 MG-038

MG-007 MG-009

MG-039 MG-068
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ID

BL-049

BL-050

BL-051

BL-052

BL-053

BL-054

BL-055

BL-056

BL-057

BL-058

Tabela D6-8. Dependéncias, esforco, risco e o objetivo doutoral atendido, nos préprios termos declarados do registro.

PROBLEM SOLVED GUARDRAILS

No mechanism can pause the fleet as a whole; each agent's supervision is GR-L09-06 GR-L09-11
independent, so an anomaly affecting one agent gives no way to hold the rest of the
fleet while it is investigated.

The process manager's restart always policy defeats termination as an intervention: = GR-L09-09
for unit supervised agents, a session stopped for cause is back within seconds with
no memory that it was stopped or why.

Intervention latency has no upper bound commitment, and approval requests, GR-L10-03 GR-L10-04 GR-L10-06
where they exist, are read from whatever the requesting agent chose to report.

Mandates, where they exist as prose, have no expiry, no time of day restriction and = GR-L11-01 GR-L11-02 GR-L11-03 GR-L11-08
no enforced gap between related consequential actions, so a standing authorisation
from months ago remains equally valid at any hour.

Nothing prevents an agent from proceeding to a higher risk action class while a GR-L11-04 GR-L11-09 GR-L11-07
prior verification is still pending or has failed, nothing checks whether the state a

decision reads is stale, and unattended runs continue indefinitely with no re-

authorisation checkpoint.

The identity guardrails proposed above are drafted against the founding case's GR-L01-02 GR-L01-04 GR-L01-06
actual cloud provider; without an explicit binding to a second provider, the

experimental environment cannot claim its results generalise across cloud

substrates.

The network containment guardrails proposed above are drafted against the GR-L02-05 GR-L02-06 GR-L02-09 GR-L02-10
founding case's actual network posture; a second provider's binding must be

defined for the same guardrails to be tested as an environment variable rather than

a provider specific artefact.

The evidence bus and metric collector proposed above are drafted against the GR-L08-03 GR-L08-04 GR-L08-10
founding case's actual storage substrate; a provider neutral binding is required

before the hash chained, append only guarantee can be claimed independent of

provider.

The policy decision point, mandate service and approval gate proposed above are GR-L07-02 GR-L06-01 GR-L09-05
drafted against the founding case's actual hosting and messaging substrate; a

second provider's binding is required to complete the reference architecture's

cloud neutrality requirement.

Every present control at this layer, the operating guidance file, the standing GR-L12-08 GR-L12-09
authorisation prose, the deploy sequence instruction and the system prompt

constraint, is instructional: it is read as context, and nothing in the runtime blocks

an action if the model disregards it.
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METRICS

MG-047 MG-039

MG-013 MG-014 MG-047

MG-044 MG-046 MG-051 MG-054

MG-034 MG-045

MG-037 MG-025 MG-069

MG-042

MG-041 MG-040

MG-065 MG-064

MG-031 MG-054

MG-036 MG-059
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ID DEPENDENCIES EFFORT RISK OBJECTIVE

BL-001 none L high Supplies the structural enforcement point the thesis argues is missing, and makes the structural versus instructional contrast an
experimental variable by giving the PDP an on or off toggle per condition set.

BL-002 BL-001 iy moderate Makes mandate stability and mandate widening measurable rather than assumed; the mandate change journal is the record from
which MG-034 and MG-035 are computed, and the structural non widening property is the direct counter to prose that any agent
can edit.

BL-003 BL-001 XL high Named in the brief as the highest value backend component; it is the taxonomy made executable and is the precondition for every

access versus mandate delta the frontend later visualises.

BL-004 BL-001 BL-003 M low Provides the declarative substrate the reference architecture requires: autonomy levels per action class, switchable per run
without code changes.

BL-005 none XL severe Removes the confound whereby verifier, approver and actor are the same identity; without this, VC1 independence cannot be
evidenced for any control built afterward.

BL-006 BL-005 1L severe Bounds the blast radius a compromised agent identity can realise, which is the containment subfamily the thesis uses to argue that
access exceeding mandate is not hypothetical.

BL-007 BL-005 BL-006 L moderate Operationalises least privilege as a measurable time series, privilege breadth index over the session, rather than a static claim
about role design.

BL-008 BL-005 M severe Closes the most direct route by which access silently exceeds mandate, and gives the fail closed ratio metric a real denominator on
this host.
BL-009 BL-005 BL-006 M moderate Supports the compliance and attestation domain by giving credential custody a documented, auditable lifecycle instead of an

undocumented shared secret.

BL-010 none I high Makes egress destination cardinality a controllable, not merely observable, quantity, which is required to test containment
guardrails as an experimental variable.

BL-011 BL-010 L high Gives lateral reach from a compromised agent identity a real ceiling to measure against, rather than an unbounded default.

BL-012 BL-010 M moderate Adds a second, independent containment dimension, rate rather than destination, so the containment subfamily of metrics has
more than one lever to test.

BL-013 BL-005 XL severe Is the precondition for treating audit record immutability as anything other than a convention, and supplies tamper evident
evidence for the verification plane and the evidence explorer view.

BL-014 BL-013 BL-005 XL high Converts the founding case's central empirical finding, claim divergence, from a one off audit result into a continuously computed
metric with a running control behind it.

BL-015 BL-013 BL-014 XL high Turns the nominal versus effective posture divergence, the thesis's central supervision finding, into a live, continuously
recomputed quantity rather than a study artefact.

BL-016 BL-013 BL-014 BL- i, moderate Satisfies the reference architecture requirement for metric emission for every framework metric, and is the direct data source for
015 the metric dashboard and run comparison frontend view.
BL-017 none XL high Directly answers the brief's named backend seed, a persistence review of flat file JSON adequacy, with a concrete migration path

rather than a restated concern.
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1D DEPENDENCIES EFFORT RISK OBJECTIVE

BL-018 BL-013 BL-017 M moderate Makes separation of duties a property enforced by credential scope rather than a design intention documented in prose.

BL-019 BL-017 M low Supports episode reconstruction and the evidence explorer view by making every state change independently attributable.

BL-020 BL-001 BL-003 BL- iL, moderate Directly implements the reference architecture requirement for configurable autonomy levels per action class, switchable per run
004 without code changes, that the brief specifies as the environment's defining feature.

BL-021 BL-020 L moderate Is the mechanism that makes a guardrail a genuine independent variable rather than a fixed feature of the environment; without

it, condition set comparisons in the experimental design are not executable.

BL-022 BL-020 BL-021 BL- L low Guarantees run provenance and repeatability, which the experimental design section requires to make runs per condition a
016 BL-023 meaningful, not merely nominal, count.
BL-023 L low Satisfies the reference architecture's requirement for deterministic repeatable workloads and no production or customer data,

which is the precondition for any causal claim about a guardrail's effect.

BL-024 BL-003 BL-004 i, high Converts the tool layer from default permit to default deny, which is the structural pattern the thesis argues a deny list alone
cannot achieve.

BL-025 BL-005 L moderate Adds an operating system level containment layer independent of the application level controls, giving the defence in depth factor
more than one layer to count.

BL-026 BL-024 M high Targets directly the single most repeated present state finding in the founding case, that the model runtime's own permission gate
is disabled by design; makes its absence a measured condition rather than a constant.

BL-027 BL-005 L moderate Bounds blast radius at the filesystem layer, complementing network segmentation, and gives containment success rate a second
independent lever.

BL-028 BL-005 BL-024 M moderate Is the clearest available illustration of the thesis's central claim: a rule an agent can rewrite is instructional by definition
regardless of its content; this converts it to structural by removing write access.

BL-029 BL-003 BL-016 M low Operationalises comprehensibility by presenting the delta directly rather than requiring the operator to infer it, giving the claim
versus verification design principle a concrete first instance.

BL-030 BL-003 S low Turns the coverage matrix register into an inspectable artefact that supports the gap analysis argument by domain, rather than a
table read once.

BL-031 BL-015 M low Is the direct frontend expression of the supervision viability evaluator and of the finding that a large share of supervision points
diverge; makes it a live, per point display rather than a one off study result.

BL-032 BL-014 M low Directly implements the design principle carried through every view, that the interface must visually distinguish what the agent
claims from what has been independently verified.

BL-033 BL-016 BL-021 L low Is the primary analytic surface for the experimental design's dependent variables; without run comparison, a guardrail's measured
effect cannot be presented, only computed.

BL-034 BL-002 S low Makes mandate stability and widening events inspectable per action class, required to test whether a guardrailed environment
actually holds mandates stable over a run.

BL-035 BL-013 BL-016 L low Turns episode reconstructability from a manual capability the research team happens to have into a repeatable tool function,
required if audited episode analysis is to scale beyond a hand picked sample.
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ID DEPENDENCIES EFFORT RISK OBJECTIVE

BL-036 BL-015 L high Makes VC2, whether intervention latency is shorter than harm completion time, a measured quantity rather than an inference, for
every intervention actually attempted.

BL-037 BL-015 M moderate Closes a coverage gap the founding case itself measured and makes wedged session detection latency computable for the whole
fleet, not a hardcoded subset.

BL-038 BL-016 BL-022 M low Is the mechanism by which the thesis's quantitative results become independently checkable outside the live environment,
satisfying the full experiment provenance requirement of the reference architecture.

BL-039 BL-005 BL-014 L moderate Tests whether a model based adversarial check can raise verification coverage without itself becoming a second self attestation
problem; the structural verification plane, not the adversarial agent, remains the authority on the finding.

BL-040 BL-003 M moderate Demonstrates the model proposes, structure decides pattern the intelligence seeds require: the assistant narrows the unclassified
action default deny queue without ever being the component that grants a level.

BL-041 BL-023 BL-015 L moderate Provides a leading, not merely lagging, signal for the containment and boundary crossing metric subfamilies, tested for false
positive rate against the deterministic workload library before it is trusted to trigger suspension.

BL-042 BL-035 S low Is a direct test of the design principle that the interface must visually distinguish claim from verification, applied to a model output
rather than an agent's own report.

BL-043 BL-013 BL-014 M low Tests whether requiring a structural citation check before display measurably raises evidence citation completeness compared
against free text root cause narrative.

BL-044 BL-005 BL-002 M high A concrete, previously observed instructional control failure with a well defined structural fix; useful as a worked example of the
thesis's central contrast in the deployment domain.

BL-045 BL-044 BL-014 L high Closes the approve versus what runs gap the founding case documents by name, and gives change failure rate an independent, not
self reported, source.

BL-046 BL-045 M moderate Adds a bounded blast radius specifically to the change management domain, complementing the network and filesystem
containment items with a deployment scoped one.

BL-047 BL-046 M low Tests whether a mechanical proxy, change size, for risk correlates with the risk taxonomy's own blast radius and reversibility fields
well enough to be usable as an escalation trigger.

BL-048 BL-003 M moderate Gives containment success rate an action class specific lever, distinct from network level containment, which matters for real time
operations telephony where a failing action class could otherwise retry against a live caller.

BL-049 BL-041 BL-015 L high Tests halt capability coverage at the fleet level rather than only the single session level the founding case's kill switches are limited
to.
BL-050 BL-049 M moderate Directly answers a named present state control, restart always supervision that defeats termination, with a proposed control that

preserves recoverability without erasing the fact and reason of an intervention.

BL-051 BL-036 BL-032 M moderate Makes latency and comprehensibility jointly testable for the approval path specifically, not only for the general intervention
console, since approval and interruption are distinct mechanisms with different latency profiles.

BL-052 BL-002 M low Tests whether temporal constraints measurably reduce mandate stability erosion over long running fleets, particularly relevant to
real time operations telephony where hours of operation gating already exists in partial form for external contact.
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1D DEPENDENCIES EFFORT RISK OBJECTIVE

BL-053 BL-014 BL-052 L moderate Tests sequencing as a distinct containment mechanism from access control: an action can be within mandate and still be
premature relative to unresolved verification.

BL-054 BL-005 BL-006 BL- iy moderate Directly answers the cloud neutrality requirement for the identity related capability contracts, and documents what changes
007 versus what stays invariant, which the research validity risk field of the cloud bindings register depends on.

BL-055 BL-010 BL-011 BL- L moderate Extends the cloud neutrality requirement to the network and secret custody contracts, so containment metrics can be compared
012 across provider bindings without confounding provider choice with guardrail presence.

BL-056 BL-013 BL-016 1L moderate Is the binding most directly load bearing for the thesis's evidentiary claims, since a finding of tamper evidence is only as strong as

the storage guarantee behind it on whichever provider a given run uses.

BL-057 BL-001 BL-002 BL- L moderate Completes the cloud neutrality requirement across the remaining capability contracts named in the brief, closing the gap analysis
044 table's coverage.
BL-058 BL-024 BL-003 M low Is the layer where the thesis's core claim is sharpest: no amount of prompt engineering converts an instructional control to a

structural one, so this item's contribution is bounded and presented as such, a regression harness that detects drift, not a fix that
makes the model and prompt layer sufficient on its own.
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Apéndice B. Contratos de capacidade em nuvem, detalhe completo

Todo campo de todo contrato, incluindo a declaragcao de requisito, ambas as vinculagoes de provedor
por completo, e o status do caso fundador contra cada um, ja resumido na Tabela D6-1a e na Secgédo 4.

CB-01

REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

An execution context per agent session with declared CPU, memory and lifetime bounds,
in which the processes of one agent cannot observe, signal or share a filesystem with the
processes of another, and which is created from a declared, content-addressed image so
that a run begins from a state that can be restated exactly. The context must be
destroyable on command and must not be the same context in which the control plane
runs.

Amazon ECS on AWS Fargate, one task per agent session, CPU and memory reserved at
task level, the task definition revision as the declared state and the image referenced by
digest rather than by tag; Amazon EC2 with a launch template and an instance profile
where a full operating system is genuinely required, in which case one instance per
session rather than one instance per fleet.

Azure Container Apps, one job execution per agent session with CPU and memory quotas
and the container image referenced by digest, the app revision as the declared state;
Azure Virtual Machine Scale Sets with a pinned image reference where a full operating
system is required, again scaled per session rather than per fleet.

The unit of declaration: an ECS task definition JSON document against a Container Apps
revision specification. Log wiring: the awslogs or FireLens driver against a Container
Apps diagnostic setting to Log Analytics. Scaling semantics: Fargate scales on the service
or is invoked as a one-shot task, whereas Container Apps scales through KEDA and treats
scale to zero as the default. Fargate exposes no host, Container Apps abstracts further
still, so a workload that expects a writable host path must be re-expressed as a mounted
volume on both, with different volume syntax.

One session, one execution context. Declared and enforced resource bounds.
Reproducibility from an image digest. No process visibility between agents. Destruction
on command. The control plane is not co-resident with the agent.

Moderate. The task or job definition, the log wiring and the identity attachment are
rewritten; the agent's own code, dependency set and filesystem layout are untouched
provided the container image is the unit of packaging. The work is configuration, and it is
bounded.

Low, and mostly not a validity question at all. Pinning the image by digest makes the
software identical on both bindings, so correctness and governance metrics are
unaffected. One real caveat: MG-002 actions per agent hour, MG-003 lead time from
dispatch to first effect and MG-006 model capacity consumed per completed task are
sensitive to processor generation and to cold start latency, which differ between the two
platforms and between instance families within each. A cross-provider comparison of
those three must either hold the compute shape constant or declare it as a recorded
covariate. Within one provider it is not a threat to validity, and it would be dishonest to
present it as one.

A single long-lived virtual machine on a managed cloud compute service, carrying
fourteen concurrent agent sessions inside one terminal multiplexer under one operating
system account, with the control plane co-resident. reference pattern only.
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CB-02

REQUIREMENT Each agent session must present a distinct identity issued by the platform and bound to
the workload rather than to the host. The workload must not be able to obtain an identity
belonging to another agent, the permission set attached to each identity must be variable
per action class independently of every other agent, and every call the identity makes
must be attributable to it in a log the identity cannot write.

AWS BINDING An TAM role per agent, attached as an ECS task role or through IAM roles for service
accounts on Amazon EKS, assumed by way of STS AssumeRoleWithWebldentity against
an OIDC provider, with the role session name carrying the run identifier and the session
identifier; a permissions boundary on every agent role; IAM Roles Anywhere with an
X.509 trust anchor where a workload sits outside the cloud.

AZURE BINDING A user-assigned managed identity per agent, or Microsoft Entra Workload ID with a
federated credential on a Kubernetes service account, with tokens acquired for that
identity alone and Azure RBAC role assignments scoped per identity at resource or
resource group level.

WHAT CHANGES The trust mechanism: an IAM role trust policy naming a federated principal against an
Entra federated identity credential on an app registration. The attribution channel: role
session name and session tags against Entra token claims and the object identifier of the
managed identity. The policy language: IAM JSON with explicit deny and a permissions
boundary against Azure RBAC role definitions with actions, notActions, dataActions and
scope inheritance.

WHAT DOES NOT One agent, one identity. A permission set that can differ per agent. No credential shared
CHANGE between sessions. Provider-side attribution of every call to the acting agent.

PORTABILITY RISK High. Policy documents do not convert mechanically. IAM evaluates an explicit deny as
final and bounds the maximum permission with a boundary; Azure RBAC is additive allow
with scope inheritance and no general purpose caller-authored deny. The permission set
must be re-derived from the intended action classes on each side rather than translated,
which is design work and not transcription.

RESEARCH VALIDITY Genuine. MG-042 privilege breadth index, MG-040 lateral reach from a compromised

RISK agent identity and MG-031 structural enforcement coverage are all defined over the
permission set, and the two providers do not decompose permissions along the same
lines: IAM action strings and Azure RBAC operations plus data actions partition the same
capability differently, so an identical intended privilege yields a different count. The
mitigation must be declared before data collection: normalise all three metrics over the
count of reachable action classes AC-001 to AC-060, which is provider-neutral, and
report the provider permission count only as descriptive context. Without that
normalisation the measurement is about the provider's permission taxonomy and not
about the governance architecture, which would defeat the purpose of the study.

FOUNDING CASE One shared operating system account for every agent, an instance role any process can

mint, and five sets of static administrator key material in a single file owned by the
governed account. There is no workload identity of any kind. not transferable.
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CB-03

REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

Secrets must be held outside the agent's filesystem and outside its image, retrieved at
the moment of use under the agent's own identity, authorised individually rather than as
a set, encrypted under a key whose use is separately authorised and separately logged,
and revocable without redeploying or restarting the workload. Every retrieval must
appear in a log the retrieving identity cannot alter.

AWS Secrets Manager, one secret per credential, encrypted with a customer-managed
KMS key whose key policy does not grant the agent role kms:Decrypt on other secrets'
keys, retrieved with GetSecretValue under the task role, a resource policy per secret
naming the permitted principals, and rotation driven by a Lambda rotation function; AWS
Systems Manager Parameter Store SecureString for lower-value parameters that still
must not sit on disk.

Azure Key Vault operating in the Azure RBAC permission model rather than vault access
policies, with soft delete and purge protection enabled, secrets retrieved over a Private
Link private endpoint under the workload's managed identity, Key Vault Secrets User
assigned per secret scope, encryption under a customer-managed key in a managed
HSM where required, and rotation driven by Event Grid near-expiry events into an
automation runbook.

The granularity of authorisation: Secrets Manager resource policies attach to the
individual secret, whereas Key Vault RBAC is most naturally assigned at vault scope and
requires deliberate per-secret scoping to reach the same granularity. Rotation: Secrets
Manager ships a rotation framework and schedule, Key Vault emits an event and the
rotation itself must be authored. Deletion protection: Key Vault's soft delete and purge
protection have no single Secrets Manager equivalent beyond the recovery window and a
resource policy.

No secret at rest on the agent's filesystem. Retrieval attributable to the agent identity.
Authorisation per secret. Revocation without redeployment. An access log the agent does
not own.

Low to moderate. The retrieval call site is a single adapter behind one interface. The
rotation automation is the real cost, and it is one-off per secret class rather than per
secret.

None. Custody mechanics do not move any metric in the register. MG-042 privilege
breadth and MG-059 control bypass rate respond to whether secrets sit on disk at all,
and both bindings close that path identically. The difference between the two is an
engineering cost with no bearing on any experimental result, and it should be reported
as such rather than inflated into a threat.

Thirteen secret files and seven unencrypted private keys for other estate hosts sit on an
ordinary filesystem owned by the account every agent runs as. There is no vault, no per-
secret authorisation and no retrieval log. not transferable.
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CB-04

REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

Every credential an agent holds must be issued on demand against its own identity, must
carry an expiry set by the issuer rather than by the holder, and must become useless by
the passage of time without any revocation step. The maximum exposure window created
by AC-027 read credential material at rest and AC-037 obtain cloud credentials from the
instance metadata service must therefore be bounded by the clock, not by the speed of
the human response.

STS AssumeRole or AssumeRoleWithWeblIdentity with DurationSeconds set to the
shortest workable value above the 900 second floor, a role session name carrying the run
and session identifiers, and an inline session policy narrowing the effective permission
set for that dispatch alone; IMDSv2 enforced with a hop limit of one and IMDSv1
disabled where an instance-borne credential is unavoidable.

Microsoft Entra token issue to a user-assigned managed identity or through workload
identity federation, with access tokens of approximately one hour refreshed by the SDK,
token lifetime governed centrally by Conditional Access and token lifetime policy rather
than per request, and the instance metadata identity endpoint restricted to the identities
assigned to that workload.

AWS lets the caller choose the session duration at assume time and attach a session
policy that narrows the permission set for that session only. Entra exposes neither: token
lifetime is a tenant or Conditional Access policy concern and there is no inline
downscoping at acquisition. Narrowing on Azure must therefore be expressed as an
additional managed identity or an additional scope, which multiplies the identity count
for the same intent.

No long-lived key material anywhere in the workload. Expiry by construction rather than
by process. Issue attributable in the provider's own log. Revocation unnecessary for the
credential to become inert.

Moderate. The absence of an Entra counterpart to session policies forces a different
identity topology on Azure, and identity topology is not a configuration detail; it changes
how many principals exist and therefore how many role assignments must be maintained.

Genuine but narrow and quantifiable. MG-045 harm completion time per action class and
MG-046 latency margin, for the credential-borne classes AC-037, AC-039 and AC-043,
are functions of how long a leaked credential remains usable. A 900 second AWS session
and an approximately 3600 second Entra token give materially different exposure
windows for architecturally identical designs. The experiment must either hold the
effective credential lifetime equal across bindings or declare it as an independent
variable and report it beside the result. If it does neither, a provider default will be
attributed to the architecture.

Static, non-expiring key material is the primary identity, and the ephemeral instance
credential that does exist is freely mintable by any unprivileged process, so its expiry
confers no bound. not transferable.
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CB-05

REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

An agent workload must sit in a network segment that permits only the flows its mandate
requires, deny by default in both directions, with any path from one agent's segment to
another's prevented by the network rather than by the agent's restraint. The permitted
flow set must be expressible as data, reviewable without reading code, and enforced at a
point outside every agent identity.

A VPC with a subnet per agent tier, security groups as the stateful primary control with
group-to-group references rather than address ranges, network ACLs as the stateless
subnet-level backstop, no route from an agent subnet to another agent subnet, and VPC
endpoints with endpoint policies plus PrivateLink so that cloud service access never
traverses an internet gateway.

A virtual network with a subnet per agent tier, network security groups with application
security groups as the symbolic grouping, explicit deny rules ordered by priority, Azure
Firewall as the central inspection and egress point, and Private Link with Private DNS
zones so that cloud service access resolves and routes privately.

Security group referencing, in which one group is named as the source for another, has
no exact NSG counterpart and is approximated by application security groups. Security
groups are allow-only with an implicit deny, whereas NSG rules are priority-ordered and
admit explicit denies, so the reasoning about rule precedence differs. Network ACL
statelessness has no NSG equivalent at all. Private DNS zone linkage is an explicit Azure
resource where AWS resolves endpoint names through Route 53 private hosted zones
created for the endpoint.

Default deny in both directions. One segment per agent tier. No lateral path between
agent workspaces. The permitted flow set expressed as reviewable data. Enforcement
outside the agent identity.

Moderate. Both rule sets are rewritten and the precedence model must be re-reasoned
rather than translated. The durable artefact is the intended flow matrix; the rules on
either platform are its rendering, and keeping the matrix as the source of truth reduces
this to a generation problem.

None, on one condition: the flow matrix must be the declared artefact and both rule sets
generated from it. MG-040 lateral reach from a compromised agent identity is measured
by attempted reachability from inside one segment to another, which is a behavioural
probe and therefore provider-neutral. Counting rules instead of probing reachability
would introduce a difference, but that would be a measurement design error rather than
a property of either binding.

One flat subnet, no host firewall, no segmentation of any kind between agent
workspaces, because every agent is a process of one account on one host. not
transferable.
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CB-06

REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

Outbound network access from an agent must be default deny with an explicit
destination allowlist, enforced at a point the agent cannot reconfigure, with name
resolution mediated and logged so that a destination is identifiable by name and not only
by address, and with a per-destination record sufficient to compute egress cardinality per
agent identity. This is the only control that bounds AC-036 make an arbitrary outbound
network request, which is irreversible on completion.

AWS Network Firewall in the egress path with a stateful rule group in strict order
evaluation and a domain list allowlist, Route 53 Resolver DNS Firewall with a domain
allowlist and query logging, no internet gateway route from the agent subnet, a NAT
gateway only where a permitted destination requires it, and VPC Flow Logs for the per-
flow record.

Azure Firewall, Premium tier where TLS inspection of the allowlisted destinations is
required, with application rules holding the FQDN allowlist and network rules holding
the remainder, forced tunnelling through a user-defined route so that no direct internet
route exists from the agent subnet, the Azure Firewall DNS proxy enabled with DNS
query logging, and firewall plus NSG flow logs delivered to Log Analytics.

AWS splits the function across two services, Network Firewall for traffic and Resolver
DNS Firewall for names, whereas Azure Firewall covers both in one resource. AWS
achieves path forcing by omitting a route, Azure requires an explicit user-defined route.
Rule syntax differs entirely, and the TLS inspection posture differs: Azure Firewall
Premium terminates TLS with a customer certificate authority, AWS Network Firewall
inspects TLS using its own TLS inspection configuration with a different certificate
model.

Default deny egress. An allowlist stated as fully qualified destination names. An
enforcement point outside the agent's reach. A per-destination log written by
infrastructure and not by the agent.

Moderate. Two rule sets in different syntaxes, one of them split across two services. The
allowlist itself is small, portable and the artefact worth versioning.

Genuine but narrow. MG-041 egress destination cardinality per agent is computed from
the enforcement point's own logs, and the two bindings log at different granularity:
Resolver DNS Firewall records the queried name at resolution time, whereas Azure
Firewall's application rule log records the requested FQDN together with the rule that
matched. The counting rule must be fixed in advance as distinct resolved destination
names per agent per run, with connections that dial a literal address and bypass
resolution counted in a separate series. Without that rule the same agent behaviour
yields different cardinalities on the two platforms and the difference would be read as an
effect of the architecture.

No egress control of any kind. Outbound access to any destination on the standard TLS

port is open, and the instance metadata endpoint is reachable from every process. not
transferable.
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CB-07

REQUIREMENT Evidence objects must be written once and thereafter be unmodifiable and undeletable
for a declared retention period by every principal, including the account's own
administrative identity. Versioning must record an overwrite attempt rather than silently
accepting it, and the verifier must read under an identity distinct from the writer, so that
AC-054 delete or truncate an audit or transcript record is not reachable from the acting
agent's identity.

AWS BINDING Amazon S3 with versioning enabled and S3 Object Lock in compliance mode with a
default retention period set at bucket level, a bucket policy denying
s3:DeleteObjectVersion, s3:PutBucketVersioning and s3:PutBucketPolicy to every
principal except the evidence-plane role, server-side encryption with a KMS key whose
key policy excludes the agent role, and S3 server access logging plus S3 Inventory for an
independent object census.

AZURE BINDING Azure Blob Storage with blob versioning enabled and a time-based immutability policy
locked at container or version level, optional legal hold for material under investigation,
data-plane RBAC separating Storage Blob Data Contributor for the writer from Storage
Blob Data Reader for the verifier, encryption with a customer-managed key held in Key
Vault, a resource lock on the storage account, and diagnostic logging to Log Analytics.

WHAT CHANGES Object Lock in compliance mode is applied per object with an explicit retain-until date
and cannot be shortened by anyone; the Azure locked time-based policy is set at
container scope and, once locked, may only be extended. Protection of the container
itself differs: S3 relies on bucket policy plus Object Lock, Azure adds resource locks and
subscription-level protections that have no S3 analogue.

WHAT DOES NOT Write-once semantics enforced by the storage service rather than by the writer's

CHANGE restraint. A retention period that the writer cannot shorten. A reader identity separate
from the writer identity. An overwrite or delete attempt that leaves a record.

PORTABILITY RISK Low. Both are object stores behind a thin SDK adapter and the retention configuration is
small, declarative and set once per container.

RESEARCH VALIDITY None. MG-065 audit record immutability is a property of whether a deletion path exists

RISK for the acting identity at all, and both bindings close that path completely. The
configuration differences are engineering detail and do not move any measurement;
presenting them as a validity threat would misdescribe them.

FOUNDING CASE Transcripts of about 1.13 GiB and the console audit log sit on an ordinary filesystem
owned by the account the process runs as, with no versioning, no retention policy, no
separate reader and no off-host copy. not transferable.

PPGCA/UNISINOS - run 20260807-1714 - identity-free by construction 55/65



Governancga Arquitetural da Autonomia em Sistemas Agénticos de IA D6 - Ambiente de Pesquisa e Roteiro

CB-08

REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

A control-plane event stream that the agent does not write, cannot suppress and cannot
disable, ordered, retained for a declared horizon, carrying an integrity mechanism that
makes undetected modification of a past record infeasible, and queryable well enough
that an episode can be reconstructed from infrastructure records alone without
consulting anything the agent produced.

AWS CloudTrail with log file integrity validation enabled, delivering to an S3 bucket
under Object Lock, configured as an organisation trail from a management account so
that the workload account cannot stop or reconfigure it; CloudTrail Lake for retention of
up to ten years with SQL query over the event store; Amazon CloudWatch Logs with a
resource policy for application-emitted control events, and a metric filter on trail
configuration changes.

Azure Monitor diagnostic settings routing the Activity Log and resource logs to a Log
Analytics workspace with immutable retention configured, a second concurrent
destination to Azure Event Hubs so that an independent copy exists outside the
workspace, and Azure Policy assigned at management group scope with a
deploylfNotExists effect so that the diagnostic setting is recreated if the workload's
identity removes it.

CloudTrail emits a per-file digest chain that the reader can verify without trusting the
provider's control plane. Azure Monitor offers immutable workspace retention and
platform guarantees but no caller-verifiable digest chain, so an equivalent chain must be
computed over the Event Hubs copy by the evidence plane itself. Query surfaces also
differ: SQL over CloudTrail Lake against KQL over Log Analytics.

The agent is not the writer. The sink cannot be disabled by the workload identity.
Retention is a policy set elsewhere. The record supports episode reconstruction on its
own.

Low for emission, moderate for integrity. The emission path is a diagnostic setting on
either side. The application-level hash chain needed to match CloudTrail's digest
guarantee on Azure is a component that must be written, tested and itself protected.

Genuine, and it is the risk most likely to be overlooked. MG-064 audit record
completeness and MG-065 audit record immutability are defined partly by whether
integrity is independently verifiable by the reader. The AWS binding permits caller-side
digest verification; the Azure binding, absent the added chain, permits only trust in the
platform's assertion. If the chain is not implemented on Azure, the two environments are
not measuring the same property and MG-065 must not be pooled across them. This is
why BL-013 specifies the hash chain in the evidence plane rather than relying on either
provider's native guarantee.

The console audit log is append-only by convention only: world-readable, owned by the
same account the process runs as, sitting under a writable allowed root, with no hash
chain, no sequence number, no signature and no off-host copy. Nothing at all audits what
an agent does. not transferable.
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REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

The environment must publish names it controls and obtain and renew certificates for
them without any agent identity holding record-write or issuance authority, and every
name change and every issuance must land in a log the agent cannot write. AC-040
change a public DNS record and AC-041 obtain or renew a public TLS certificate are
externally visible and not retractable, so the control must act before the change and not
after it.

Amazon Route 53 hosted zones with every ChangeResourceRecordSets call recorded in
CloudTrail, AWS Certificate Manager for issuance and automatic renewal with a private
key that is never exportable to the workload, DNS validation records created by a
separate automation identity, and an IAM policy denying
route53:ChangeResourceRecordSets and acm:RequestCertificate to every agent role.

Azure DNS zones with changes recorded in the Activity Log, App Service managed
certificates or Azure Key Vault certificates with an integrated certificate authority for
automatic renewal and the certificate policy marking the key non-exportable, and Azure
RBAC withholding DNS Zone Contributor and Key Vault Certificates Officer from every
agent identity.

The non-exportability of the private key is a design default on AWS Certificate Manager
and a configuration choice in an Azure Key Vault certificate policy. Validation flows differ:
ACM DNS validation places a CNAME, Key Vault drives the issuer through its own
integration. Certificate lifecycle events are surfaced through EventBridge on AWS and
Event Grid on Azure.

No agent identity holds DNS write or certificate issuance authority. Renewal is automatic
and unattended. Every change appears in an independent provider log.

Low. Both are declarative zone and certificate resources with small configuration
surfaces.

None, subject to one stated precondition: the Key Vault certificate policy must mark the
key non-exportable. If it does not, the Azure binding grants the certificate-holding
identity a capability the AWS binding withholds, and MG-042 privilege breadth index for
that identity ceases to be comparable. This is a configuration precondition to be asserted
by a test, not an inherent difference between the platforms, and it should be reported
that way.

A provider hosted zone and a single wildcard certificate, both reachable using the
administrator key material held by the account every agent runs as, with no separation
between the acting identity and the issuing authority. reference pattern only.
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REQUIREMENT A gate at which a change waits for a decision recorded by a human identity, where no
workload identity can write an approving decision by any path, where the decision
record names the deciding human and the artefact digest decided upon, and where the
artefact that subsequently runs is provably the artefact that was approved. The
approving human must be shown independent evidence rather than the requester's own
summary.

AWS BINDING AWS CodePipeline with a manual approval action, where codepipeline:PutApprovalResult
is granted only to human principals federated through IAM Identity Center and denied to
every workload role, the approval bound to a pipeline execution identifier and a source
revision digest; AWS Systems Manager Change Manager for operational changes, with
change templates, approver levels and change calendars for freeze windows.

AZURE BINDING Azure DevOps environment approvals and checks, or Azure Pipelines manual validation,
with the approver group held in Microsoft Entra and every workload identity excluded
from it, combined with the business hours check and the exclusive lock check; Azure
Logic Apps approval connectors for operational changes outside the pipeline; artefact
binding through the pipeline run's recorded artefact digest.

WHAT CHANGES The check model differs structurally. Azure DevOps composes multiple independent
checks on an environment, including business hours, exclusive lock and invoked function,
evaluated together. CodePipeline expresses approval as a stage action with a timeout.
Change Manager's approver levels and change calendar have no single Azure
counterpart and are approximated by Azure DevOps checks plus Azure Policy
assignments.

WHAT DOES NOT Approval authority sits structurally with a human identity. The decision is recorded and
CHANGE attributable. The approved artefact digest is the digest that deploys. The gate blocks
rather than warns.

PORTABILITY RISK High, and this is the least portable contract in the register. The two pipeline products
differ in structure rather than in syntax, and the checks are product configuration rather
than code, so there is little to carry across beyond the intent and the artefact digest
discipline.

RESEARCH VALIDITY Genuine. MG-054 approval turnaround time and MG-071 approval wait share of cycle

RISK time are sensitive to the gate's notification behaviour and default timeout, which differ by
product and are not independently configurable to the same values. These two metrics
are comparable within one binding and must not be pooled across bindings unless the
notification path and timeout are equalised by configuration and that equalisation is
stated in the method. MG-055 approval rejection rate is unaffected, because it is a
property of the decisions and not of the mechanism.

FOUNDING CASE A deployment approval gate exists in which approval authority is genuinely structural,
since only a human identity token can write an approved status and no agent token
reaches that middleware. Reviewer independence is instructional only, and the approved
artefact is not bound to what the process manager re-executes, which has already
shipped unapproved code twice. reusable with modification.
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REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

Control events must travel on a transport the agent neither owns nor can purge, with at-
least-once delivery, a dead-letter path for undeliverable events, and a durable record
independent of the consumer, so that the supervision signal does not share a failure
domain or a write path with the agent it is about. VC1 independence is a transport
property before it is an analysis property.

Amazon EventBridge with a custom event bus, a resource policy naming which principals
may PutEvents, rules with content-based filtering routing to targets, an Amazon SQS
dead-letter queue per target, EventBridge archive and replay for reconstruction, and
Amazon SNS for human-facing fan-out.

Azure Event Grid custom topics with event subscriptions, dead-lettering to a blob
container, Azure Service Bus queues or topics with sessions where ordering matters, and
Azure Monitor action groups for human-facing fan-out.

EventBridge's content-based rule filtering is materially richer than Event Grid advanced
filters, so some routing logic moves into the consumer on Azure. Retry and back-off
policies differ. Ordering guarantees differ: Service Bus sessions give FIFO within a
session, EventBridge gives none, so an ordering-sensitive consumer must be written to
tolerate reordering on both.

The agent is not the transport owner. Delivery is at least once. Undeliverable events are
retained rather than dropped. The event record survives the consumer.

Low to moderate. A stable event envelope schema and a thin publisher adapter carry
most of it; ordering-sensitive consumers are the exception and should be avoided by
design.

None. MG-025 time to divergence detection includes transport latency, which differs
between the two bindings by tens to hundreds of milliseconds, whereas the detection
latencies actually being measured in this programme run from seconds to minutes. The
difference sits below the resolution of the measurement and does not threaten validity.
Recording it as a threat would be an example of the inflation this column exists to
prevent.

An inter-agent message bus exists in which every agent's bus token is a flat file under a
writable root, and the operator notification bridge is one-way with rate limiting and
deduplication. The agent owns its own transport credential. reference pattern only.
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REQUIREMENT A time series store that accepts high-cardinality dimensions, at minimum run identifier,
condition set, agent identity, action class and guardrail set hash, that retains raw
resolution for the whole length of a study rather than downsampling on a platform
default, and that supports comparing two runs without re-deriving the underlying data.

AWS BINDING Amazon CloudWatch metrics for operational series, Amazon Managed Service for
Prometheus receiving remote write from the agent plane for the high-cardinality
experimental series with a retention period set for the study, and Amazon Timestream for
LiveAnalytics where a SQL time series surface is preferred for analysis; query with
PromQL or Timestream SQL.

AZURE BINDING Azure Monitor metrics for operational series, Azure Monitor managed service for
Prometheus for the high-cardinality experimental series, and Azure Data Explorer with
KQL where long-retention analytical query is preferred; Azure Managed Grafana as the
presentation layer over either.

WHAT CHANGES The analytical query language, Timestream SQL against KQL, which matters because
analysis code is written against it. Retention and roll-up defaults. The cost model for
dimension cardinality, which differs enough to change what an experimenter is willing to
label.

WHAT DOES NOT The metric identifiers MG-001 to MG-072, their operational definitions, their dimension
CHANGE set, raw retention for the study window, and run-to-run comparability.

PORTABILITY RISK Low if the experimental series are written to Prometheus on both sides, which both
providers offer as a managed service with the same remote write protocol and the same
query language. High if the analytical store's native query language is embedded in
analysis code, which is a self-inflicted lock-in and avoidable.

RESEARCH VALIDITY None from the choice of provider, subject to one precondition that must be asserted

RISK rather than assumed: roll-up and downsampling must be disabled, or made explicit and
identical, for the study window. If a platform default rolls raw points into aggregates at
different ages on the two sides, percentile metrics such as MG-044 intervention latency,
MG-003 lead time from dispatch to first effect and MG-025 time to divergence detection
are computed over different underlying data and the difference will be attributed to the
architecture. This is a configuration precondition, not an inherent property of either
store.

FOUNDING CASE There is no metric store. Resource accounting discards session identity at ingest,
synchronises twice hourly, enforces no budget and is reporting only. not transferable.
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REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

The point at which an attempted action is permitted or refused must sit outside every
agent identity, must fail closed when the decision service is unavailable, must be
unavoidable in the sense that no second path reaches the same effect, and must emit a
record of permits as well as refusals so that MG-031 structural enforcement coverage
and MG-032 boundary crossing attempt rate are both computable.

IAM identity-based and resource-based policies as the provider-side enforcement point
evaluated on every API call, service control policies at organisation scope as the ceiling
the workload account cannot alter, permissions boundaries on each agent role, and VPC
endpoint policies for path-level enforcement; within the workload, an admission or proxy
layer running under a task role distinct from the agent's.

Azure Policy assigned at management group scope with deny and modify effects as the
boundary the workload subscription cannot alter, Azure RBAC as the identity-side
control, deny assignments where the platform creates them, and resource locks for
delete protection; within the workload, an admission controller or gateway under a
managed identity distinct from the agent's.

The evaluation moment. A service control policy caps the maximum available permission
and is evaluated on every request, including read and data-plane calls, but never grants.
Azure Policy evaluates principally on resource write operations and can additionally
remediate, but does not sit in front of every data-plane read. Caller-authored deny
assignments are not generally available in Azure RBAC, so the equivalent boundary is
expressed with Azure Policy deny effects, which is a different mechanism with different
coverage.

The boundary is held by a principal the agent is not. The agent cannot widen it. Refusals
are recorded. The intended effect is not reachable by an alternative path.

High. This is a genuine architectural difference and not a syntax difference. The AWS
pattern of a permission ceiling evaluated on every API call has no exact Azure
counterpart, and the Azure pattern of policy as admission on resource write has no exact
AWS counterpart. Both can express the same intent; neither can express it the same way.

Genuine, and the most serious in this register. MG-031 structural enforcement coverage
and MG-060 fail-closed ratio are defined over what the enforcement point can actually
refuse. Because service control policies evaluate on every call while Azure Policy deny
effects evaluate on resource writes, the set of action classes structurally covered is not
identical for the same design intent: the read and data-plane classes AC-022, AC-027,
AC-038 and AC-051 are covered differently, and AC-039 is covered comparably. A
condition set that toggles this contract must therefore be evaluated per binding, and MG-
031 must never be pooled across providers without a per-action-class reconciliation table
published beside the result. Failing to do this would let a provider's enforcement model
masdquerade as a finding about architectural governance, which is precisely the confound
this doctorate must avoid.

The only enforcement point is a twenty-three pattern shell command deny list held in a
settings file writable by the account it governs, with the tool layer launched under a
permission-skipping flag hardcoded in five places. It names no cloud command line tool,
no remote shell, no process manager, no service manager and no privilege escalation
command. not transferable.
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REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

Authorisation decisions must be computed by a service separate from the code that acts,
from policy expressed as data and versioned independently of the application, returning
a decision together with the reason and the policy version that produced it, so that a
policy change is a data change rather than a deployment and so that any past decision
can be reproduced from the request and the policy version alone.

Amazon Verified Permissions with Cedar policies held in a policy store, called with a
principal, action, resource and context, with a Cedar schema validating policies against
the entity model and forbid taking precedence over permit; alternatively Open Policy
Agent with Rego as a sidecar under a separate task role where the decision must be local
to the enforcement point.

There is no managed Cedar equivalent on Azure. The portable binding is Open Policy
Agent with Rego hosted in Azure Container Apps under a managed identity distinct from
the agent's, with signed policy bundles served from Blob Storage under an immutability
policy. Azure RBAC custom role definitions and Azure Policy definitions carry the coarse-
grained decisions but are not a general-purpose decision service and cannot express
action-class-conditioned mandates.

AWS offers a managed decision service with a policy language designed for it; Azure
does not. The honest statement is that neutrality in this contract is achieved by choosing
the self-hosted option on both sides, not by pairing two managed services. Choosing the
managed service on AWS and the self-hosted engine on Azure would make the two
environments differ in the component under study.

Policy is data, versioned separately from the acting code. The decision returns a reason
and a policy version. The acting identity cannot write the policy. The default for an
unmatched request is deny.

Low if Open Policy Agent is used on both. High if Verified Permissions is used on AWS
and re-expressed in Rego on Azure, because Cedar and Rego differ in evaluation
semantics: Cedar makes forbid override permit as a language property, whereas Rego
denies by default only if the policy author writes it that way.

Genuine if and only if the two bindings use different engines. MG-036 unclassified action
share and MG-037 level demotion latency both depend on the decision semantics for an
unmatched request, and those semantics are a language property rather than a
configuration. If two engines are used, default-deny behaviour must be asserted by an
executable conformance test on both sides, and that test becomes part of the
experimental protocol rather than an implementation detail. The recommendation for
this doctorate is a single engine on both providers, which reduces the risk to nil at the
cost of not using the managed service on AWS.

There is no decision point. Authentication is authorisation for every gated route and
every WebSocket mode: the user record carries a role field, but it never enters the
session token and is never compared anywhere. not transferable.
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REQUIREMENT

AWS BINDING

AZURE BINDING

WHAT CHANGES

WHAT DOES NOT
CHANGE

PORTABILITY RISK

RESEARCH VALIDITY
RISK

FOUNDING CASE

Every measurement must be bound to the exact configuration that produced it: the
condition set identifier, the guardrail set with per-guardrail versions, the workload
identifier, the container image digest, the policy bundle version, the model identifier and
its sampling parameters, the mandate version in force and the clock. The binding must
be written by an identity the agent does not hold, so that a result can be recomputed, or
a claim about it refuted, without asking the agent what it did.

Amazon DynamoDB, one item per run keyed on the run identifier with a configuration
hash attribute, point-in-time recovery enabled and a resource policy denying write to
every agent role; the immutable configuration bundle stored as an S3 object under
Object Lock with its version identifier and ETag recorded in the run item; the run item
written by an orchestration role distinct from every agent role.

Azure Cosmos DB for NoSQL, one item per run partitioned on the run identifier with
continuous backup enabled and RBAC withholding write from every agent identity; the
configuration bundle in Blob Storage under a locked time-based immutability policy with
its blob version identifier recorded in the run item; written by a managed identity distinct
from every agent identity.

Consistency and partitioning semantics: DynamoDB defaults to eventually consistent
reads and rewards single-table design, whereas Cosmos DB exposes five consistency
levels and provisions request units. Backup models differ, point-in-time recovery against
continuous backup. Neither difference touches the access pattern, which is a single key
lookup and an append.

One run, one immutable configuration bundle, one hash over it, and a record no agent
identity can write. Recomputability of any published figure from the stored configuration.

Low. The record is small, the schema is fixed and the access pattern is a single key read
plus an append, so the adapter is thin on either side.

None arising from the binding choice, and it would be misleading to record one. The real
validity risk in this contract is provenance completeness rather than provider difference:
MG-012 build reproducibility rate and every cross-run comparison depend on the bundle
capturing the model identifier and sampling parameters, the policy bundle version and
the mandate version, none of which is either provider's concern and all of which must be
supplied by the experiment orchestrator. This is recorded here so that choosing a store is
not mistaken for solving the problem.

No provenance store exists. There is no relational database on the host and all control
state is flat file JSON under the process's own writable roots, including the fleet registry,
the inventory and the kill switch sentinel. not transferable.

Apéndice C. Biblioteca de cargas de trabalho

A primeira edicao da biblioteca de cargas de trabalho sintéticas deterministicas (BL-023, Segédo 7.4):
trinta e seis tarefas ao longo dos nove dominios de aplicabilidade, cada uma com uma verdade
fundamental (ground truth) verificavel pela infraestrutura, contra a qual uma alegacao de concluséo é
pontuada para MG-022. O fixture por tarefa, o resultado de verdade fundamental, o método de
verificacdo e a armadilha de divergéncia estdo em workload-library.csv; a tabela abaixo lista cada
tarefa, seu dominio e as classes de agao que exercita. Nenhum dado de producao ou de cliente aparece
em qualquer ponto da biblioteca.
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Tabela D6-9. A biblioteca de cargas de trabalho: cada tarefa, seu dominio de aplicabilidade e as classes de acdao que exercita.

ID

WL-001

WL-002

WL-003

WL-004

WL-005

WL-006

WL-007

WL-008

WL-009

WL-010

WL-011

WL-012

WL-013

WL-014

WL-015

WL-016

WL-017

WL-018

WL-019

WL-020

WL-021

WL-022

WL-023

WL-024

WL-025

WL-026

PPGCA/UNISINOS -

DOMAIN ID

DM-01

DM-01

DM-01

DM-01

DM-02

DM-02

DM-02

DM-02

DM-03

DM-03

DM-03

DM-03

DM-04

DM-04

DM-04

DM-04

DM-05

DM-05

DM-05

DM-05

DM-06

DM-06

DM-06

DM-06

DM-07

DM-07

run 20260807-1714 -

NAME

Fix the failing unit test at its source

Pin a dependency and rebuild without touching the running service
Change on a feature branch only, leaving the shared main untouched
Purge a placeholder credential from the hosted history
Build-and-restart deploy verified against the core function, not liveness
Publish one internal route at the public edge without over-exposing the admin surface
Cross-host deploy bound to the approval gate's exact artefact hash
DNS cutover plus TLS issuance checked against live control-plane state
Crash-looping connector: restart is not repair

Trip the circuit breaker: halt a runaway heal loop

Engage the update kill switch at the path the plane reads

Inject recovery input into the correct stalled session

After-hours dial ladder worked to a confirmed closure

Suppress a public message for a cancelled event

Restart the voice pipeline and report intake health truthfully

Refuse an out-of-mandate transition from contained to live

Fleet health read: surface the one degraded service

Cloud control-plane drift reconciliation

Attention-budget triage of a heartbeat-dominated stream
System-of-Record read with mandatory staleness caveat

Contain a beaconing process without collateral

Remediate a world-readable credential without reading it

Block metadata blast radius without minting a credential

Sever a lateral-movement path without trashing the peer

Adjudicate one completion attestation against raw infrastructure evidence

Detect truncation and alteration of a transcript record against an independent mirror

identity-free by construction

ACTION CLASSES
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AC-001 AC-002 AC-003 AC-004

AC-007 AC-008 AC-002

AC-005 AC-002 AC-003

AC-006 AC-004 AC-001

AC-008 AC-009 AC-013

AC-033 AC-034

AC-042 AC-043 AC-044 AC-045 AC-056

AC-040 AC-041

AC-009 AC-013

AC-010 AC-011

AC-057

AC-016 AC-012

AC-049 AC-046

AC-050 AC-046

AC-045 AC-046

AC-049 AC-050 AC-046

AC-022 AC-046

AC-038 AC-022

AC-022 AC-046

AC-051 AC-046

AC-011 AC-035 AC-029

AC-027 AC-029 AC-024

AC-037 AC-036 AC-029

AC-042 AC-043 AC-030 AC-024

AC-022 AC-055

AC-022 AC-054
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ID DOMAIN ID NAME ACTION CLASSES
WL-027 DM-07 Full-coverage findings over a candidate set with a planted divergence vector AC-022 AC-055
WL-028 DM-07 Adversarial re-read where liveness is true, function is false, and sources disagree AC-022 AC-053 AC-055
WL-029 DM-08 Remediate and attest service audit-logging conformance AC-055 AC-002
WL-030 DM-08 Record the deployment approval for a ready change AC-056

WL-031 DM-08 Complete a conformance return without signing the officer attestation AC-055

WL-032 DM-08 Assemble an evidence-backed approval request AC-056 AC-055
WL-033 DM-09 Aggregate status report over a stale read replica AC-051 AC-046 AC-022
WL-034 DM-09 Structurally impossible correction to the System of Record AC-052 AC-051 AC-046
WL-035 DM-09 Report over a clamped, truncated collection read AC-051 AC-046 AC-022
WL-036 DM-09 Reconcile a local extract against the current System of Record AC-022 AC-051 AC-046
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