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What 94 settings combinations that silently disable controls mean
for hardening practice
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Key Takeaways

Anthropic's Frontier Red Team published research on October 20, 2026 that applied Claude to 25 open-
source projects totaling more than five million lines of code. The analysis inventoried over 17,000
configuration options, flagged 3,842 as security-relevant, and identified 162 security-sensitive
combinations of settings that the software accepted without an error, a warning, or documentation of
their combined behavior. In 94 of those cases, the combination silently turned off a security control [1].
These figures are self-reported by Anthropic, and outside of OpenSSH they have not yet been
independently corroborated, but they carry several implications for security teams.

The most important is that hardening guides and CIS-style benchmarks largely validate settings one at a
time, while the downgrades described here arise from interactions between individually reasonable
options. A configuration can therefore pass a per-setting audit while a control is effectively disabled. The
reported failure modes, including hostname deny rules that never match and client-certificate
requirements that are quietly bypassed, fail open rather than closed, which is the pattern MITRE catalogs
as CWE-636 [5]. One such conflict in a widely deployed server reportedly persisted for 21 years, which
suggests that long deployment history is not, by itself, sufficient evidence that a configuration is behaving

as operators believe [1][2].

Even OpenSSH, described by Anthropic as among the most heavily audited codebases in existence,
exposed experimental post-quantum parsing code to unauthenticated clients when administrators had
excluded the algorithm; fixes shipped across OpenSSH 10.5 and 10.6 [1][4]. Taken together, these findings
indicate that organizations should treat effective-configuration testing, meaning verification that a

control actually blocks what it is configured to block, as an activity distinct from configuration review.

Background

Misconfiguration is widely recognized as a leading cause of security incidents in cloud and on-premises
environments, and the industry's primary response has been the hardening guide: a list of settings, each
with a recommended value, that operators apply and auditors verify. That model assumes each setting
does what its name and documentation say it does, independent of the others. The research released by
Anthropic on October 20, 2026, titled "Using Claude to reduce the attack surface of code" and authored
by Chris Rohlf of the Frontier Red Team, tests that assumption directly and finds it fragile [1]. Rather than
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hunting for individual memory-safety or logic bugs, the work focused on attack surface reduction, the
premise being that code an attacker cannot reach cannot be exploited, regardless of what latent

vulnerabilities it contains.

The study covered 25 open-source projects written in C, C++, Java, PHP, and Python, grouped into ten
public-facing services, eleven "gated" projects meant to restrict functionality to authenticated users, and
four private or internal tools [1]. Across them, Claude reported 493 issues organized around three
techniques. The first, default configuration analysis, looked for code reachable in the shipped default
configuration that no default feature requires. The second, configuration interaction analysis, searched for
pairs of options that are each sensible in isolation but unsafe together. The third, early reachability
analysis, located security-sensitive or complex code that runs before authentication, before user
interaction, or before a protocol state transition [1][3]. This research note concentrates on the second

category, because it is the one most relevant to how organizations currently practice hardening.

Within that category, Anthropic reported 162 security-sensitive combinations that the software accepted
silently. Ninety-four of them disabled a security control outright, while the remaining 68 produced other
inconsistencies, such as a listener that remained reachable after being disabled or precedence rules that
depended on the order in which directives appeared [1]. Anthropic states that all eleven gated projects
contained unintentionally reachable pre-authentication code, although that code was not a significant
percentage of any project's total, and it counted 61 configuration combinations in those projects that
silently weakened a pre-authentication control [1]. Anthropic also notes that the gated-project findings
were not immediately exploitable on their own and that some flagged combinations may be unusual in

practice, although nothing in the software prevents an administrator from deploying them [1].

Readers should weigh these results with their provenance in mind. The figures are self-reported by
Anthropic, which describes the work as initial research and which also develops the model and the related
scanning service used to produce them. Apart from the OpenSSH changes confirmed in upstream
release notes [4], the affected projects are not named, and neither false-positive rates nor maintainer
acceptance rates for the remaining findings have been published. Press coverage of the research [2][3]

restates Anthropic's account rather than verifying it independently.

The research arrives alongside Anthropic's OSS Scanner, a free, opt-in service announced earlier in
October 2026 that delivers Al-generated vulnerability reports directly to enrolled open-source
maintainers [8]. Anthropic states that it is working to integrate the attack-surface techniques into that
service as a reusable skill, which means maintainers of enrolled projects may begin receiving

configuration-interaction findings alongside conventional vulnerability reports [1].

© 2026 Cloud Security Alliance. Al-assisted Rapid Research. 4



Security Analysis

How Silent Downgrades Happen

The defining feature of the 94 cases is not that a weak setting exists but that the software gives no signal

when a strong setting has been neutralized. A configuration parser that accepts two contradictory

directives without complaint leaves the operator with a reasonable belief that both are in force. The

examples Anthropic published illustrate distinct mechanisms by which this happens, and each maps to a

recognizable weakness class. The table below summarizes them before the discussion that follows.

Pattern

Dependent-
setting

mismatch

Contradictory
directives

Inconsistent
scope or

namespace

Allow-list
enforced after

parsing

Reported behavior

Hostname-based access
rules evaluated while reverse
DNS lookup is disabled; rule
compared against client IP as
text

One option requires client
certificates; a second,
intended only to defer the

check, disables it

Client-certificate
requirement honored on
most endpoints but ignored
on endpoints that load TLS
settings through a different

namespace; nothing logged

Disabled key algorithm still
parsed before the allow-list
check (OpenSSH 10.4)

Effect

Deny rules never match;

access list fails open

(observed in four

unrelated projects)

Server meant to accept

only trusted clients

accepts anyone; conflict

reportedly present for 21

years

Control applies to some
listeners and not others

Roughly 4,500 lines of

experimental code
reachable pre-

authentication
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weakness (CSA

mapping)

CWE-636
Failing Open

CWE-636
Failing Open

CWE-636
Failing Open

Attack surface
exposure; CWE-
696 Incorrect
Behavior Order



Sources: Anthropic [1], Help Net Security [2], OpenSSH release notes [4], MITRE CWE [5][6]. CWE mappings
are CSA's analysis and do not appear in Anthropic's research. CWE-1188 (Insecure Default) [6] describes the
related but distinct case in which a shipped default, rather than a combination of settings, leaves a control
weakened.

The reverse DNS case is instructive because the underlying logic is sound in each component. Hostname
matching is a legitimate feature, and disabling reverse DNS is a common performance and privacy
recommendation. When both are present, however, the server compares a hostname pattern against an
IP address string, and as Anthropic observes, a hostname pattern can never match an IP address [1]. An
allow list typically degrades into one that matches no clients, depending on the software's default policy,
which an operator would likely notice. A deny list, by contrast, degrades into one that blocks nothing,
which an operator is unlikely to notice until after an incident. Anthropic found that some project

documentation mentioned the DNS dependency, but none warned that deny rules would fail open [1].

The client-certificate cases show a similar dynamic at a higher-stakes control. Mutual TLS is often used as
a compensating control in front of services that lack strong native authentication, so a silent bypass
removes a layer that architects may be relying on to protect request-handling code they consider
unreachable. In the namespace variant, the shorter configuration form used in most examples was silently
dropped on certain endpoints, while a longer form worked everywhere [1]. That pattern suggests that
copying configuration from vendor examples, a standard operational practice, can itself introduce the
downgrade.

Why Hardening Benchmarks Miss This

Most hardening benchmarks and configuration scanners primarily check each directive against an
expected value, and few include assertions that a deny rule actually denies or that a mutual TLS
requirement actually rejects an unauthenticated client. In a case like the 21-year conflict, a scanner that
only checks whether client-certificate verification is set to "required" would likely report compliance,
because the directive is present and correctly valued; the defect lies in a second directive that modifies
its meaning. Some practices do exercise behavior: compliance-as-code checks that query effective
runtime state, penetration testing, and control-effectiveness testing under audit regimes such as SOC 2
Type Il can catch some of these cases. As a result, this category of risk is often, though not always, missed
by the configuration audit artifacts many organizations use to demonstrate control effectiveness to
regulators and customers.

CISA's Secure by Design guidance anticipated part of this problem by urging manufacturers to ship
secure defaults and to publish "loosening guides” that explain the risk of relaxing each setting, rather than
relying on customers to harden products themselves [7][9]. These findings suggest that loosening guides

that address each setting individually may be insufficient, since the risk often lies not in loosening a single
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setting but in an undocumented interaction between two. A more durable fix, in CSA's view, is to reject
conflicting settings at configuration load time so that the software refuses to start rather than starting in

a weakened state, a remedy Anthropic's analysis proposes for configuration-interaction findings [1].

Pre-Authentication Reachability and Allow-List Ordering

The OpenSSH case study extends the configuration story into code ordering. In OpenSSH 10.4,
approximately 4,500 lines of experimental ML-DSA-44 post-quantum signature code, about 16% of the
pre-authentication code in a default sshd, were reachable by unauthenticated clients even when an
administrator had excluded the algorithm, because the server parsed a supplied key before checking
whether its type was permitted [1]. OpenSSH 10.5 moved the type check ahead of parsing, crediting
Christopher Paul Rohlf of Anthropic [4]. Claude then identified two residual gaps: the check relied on the
client's advertised algorithm name while the parser used the type string embedded in the key blob, and
certificate authority signature verification was not gated at all [1]. OpenSSH 10.6, released October 6,
2026, moved checks inside the parser so that key and CA signature types are validated against allow lists
such as PubkeyAcceptedAlgorithms as early as possible, which Anthropic reports removed roughly a fifth

of the code reachable by an unauthenticated client in a default build [1][4].

This is relevant to hardening practice because administrators who restricted algorithms in sshd_config
were doing exactly what hardening guides recommend, and the restriction was honored for
authentication decisions while the attack surface it was presumed to remove remained exposed. It is not
an isolated case, nor one limited to Al-driven analysis. OpenSSH 10.3 separately fixed an issue, reported
by Christos Papakonstantinou of Cantina/Spearbit, in which listing any one ECDSA algorithm in
PubkeyAcceptedAlgorithms caused other ECDSA algorithms to be accepted regardless of whether they
were listed [4]. Together these examples suggest that an allow-list directive may not constrain everything

an operator assumes it constrains, even in mature, security-focused software.

Implications of Al-Scale Configuration Analysis

The scale of the inventory, averaging several hundred options per project, helps explain why interaction
defects may persist: in CSA's assessment, the number of pairwise combinations within a single project
quickly exceeds what manual review or conventional test matrices typically cover. Al-assisted analysis
changes the economics of finding these defects. Anthropic confirmed each finding with a dynamic
execution trace; for default-configuration fixes, it also required each project's test suite and a black-box
regression suite to produce results identical to the baseline, while changes affecting non-default

configurations were left for human decision [1].
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Two cautions apply to this capability. First, Rohlf notes that these techniques do not remove unknown
vulnerabilities in the code; they reduce the reachable surface where such vulnerabilities could be
triggered [2]. Second, as CSA's earlier analysis of Project Glasswing documented, Al-driven discovery
can outpace maintainer remediation capacity, and configuration-interaction findings may compete for
the same scarce maintainer attention as memory-safety reports [10]. The same analytic capability is
plausibly available to attackers, who could use it to locate fail-open combinations in common deployment

templates.

Recommendations

Immediate Actions

Security teams should identify the access controls in their environment whose correct operation depends
on a second setting, beginning with the patterns Anthropic published. Any rule based on hostnames or
domain wildcards (for example, *.example.com ) should be checked to confirm that reverse DNS

resolution is enabled for that component, or rewritten to use IP addresses or CIDR ranges. Every service
that relies on mutual TLS should be tested by connecting without a client certificate to each listener and
endpoint, not only the primary one, to confirm the connection is refused. Organizations running OpenSSH
should plan an upgrade to 10.6 or later, particularly where PubkeyAcceptedAlgorithms or
HostKeyAlgorithms are used to restrict key types, since earlier versions may parse excluded key types
before authentication [1][4].

Short-Term Mitigations

Over the next one to three months, organizations should add negative testing to configuration assurance.
For each security control that a hardening baseline enables, a corresponding test should attempt the
action the control is meant to prevent, such as an unauthenticated request, a request from a denied host,
or a disallowed algorithm, and fail the build or deployment if the attempt succeeds. These tests belong in
the same pipelines that apply infrastructure-as-code templates, so that a configuration change
introducing a downgrade is caught before it reaches production. Teams should also compare runtime
logs against configuration to identify unused parsers, legacy protocols, and administrative dashboards
that can be disabled, an approach Anthropic describes as applicable beyond source code [1][2]. Where
vendor example configurations are copied into production, teams should confirm that the directive

syntax used is honored on every endpoint, given the namespace behavior Anthropic documented [1].
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Strategic Considerations

Over the longer term, organizations that consume open-source infrastructure should press upstream
projects, through support contracts, foundation participation, or direct contribution, to treat silently
conflicting settings as defects. The preferred remedy is for software to reject contradictory or fail-open
combinations at startup and to log a warning when a control is narrowed in scope, consistent with CWE-
636 guidance to fail securely [5]. Maintainers of security-relevant projects may wish to evaluate
enrollment in services such as OSS Scanner, while planning for the triage burden that Al-generated
reports impose [8]. Benchmark authors and audit programs should consider adding "effective control”
assertions that test behavior, not merely settings, so that compliance evidence reflects whether controls
operate as intended. Finally, procurement and vendor-assessment processes can ask suppliers whether
their products validate configuration interactions and publish loosening guidance, aligning with the

secure-by-default expectations in CISA's guidance [7].

CSA Resource Alignment

CSA's Project Glasswing: Al Discovery Outpaces Open Source Patching Capacity is the most directly
related prior work. That analysis documented how Al-scale vulnerability discovery produced far more
findings than open-source maintainers could remediate and recommended compensating controls
during the patch window [10]. The attack-surface research discussed here complements it: because
configuration-interaction defects can often be mitigated by operators without waiting for an upstream
patch, as with switching hostname rules to IP ranges, they are a class of Al-discovered findings that
downstream operators can often act on directly. Organizations applying the Glasswing recommendations

should add configuration-interaction review to their compensating-control playbooks.

CSA's 2021 Secure DevOps and Misconfigurations Survey Report found that 33% of respondents
attributed misconfigurations to flawed or lacking internal guidance rather than to operator error alone
[11]. The Anthropic findings sharpen that observation, since guidance that validates settings
independently, or examples that use a directive form silently ignored on some endpoints, can produce
misconfiguration even when operators follow instructions precisely. The survey's emphasis on DevSecOps
integration supports the short-term recommendation above to embed negative control tests in

deployment pipelines.

CSA's Implementing an External Attack Surface Management Program frames attack surface in terms of
unknown and unmanaged internet-facing assets [12]. The research discussed in this note suggests

extending that perspective inward to the code paths and protocol features reachable on known assets,
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including pre-authentication code that operators believed they had disabled. EASM programs that
already probe external services are well positioned to add behavioral checks, such as attempting

connections without client certificates or from nominally denied sources.

Finally, the Al Controls Matrix (AICM) v11 provides the control framework for operationalizing these
recommendations [13]. Its Change Control and Configuration Management (CCC), Threat and
Vulnerability Management (TVM), and Application and Interface Security (AIS) domains address secure
configuration baselines and application security testing, and the findings here argue for interpreting
those controls as requiring verification of effective behavior rather than presence of settings. For
organizations using Al-assisted tools to perform this analysis, the AICM's governance controls apply to

validating and triaging Al-generated findings before acting on them.
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