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Key Takeaways

Security researchers at Synacktiv have disclosed an unauthenticated remote code execution flaw in the

repo-server component of Argo CD, the widely used GitOps continuous delivery tool for Kubernetes,

and as of this writing no patch or CVE identifier has been issued [1][2]. The flaw stems from an

unauthenticated internal gRPC endpoint that can be coerced into executing attacker-controlled scripts

through Kustomize's Helm command option, and it can be chained with unauthenticated access to Argo

CD's Redis cache to poison deployment manifests and trigger cluster-wide compromise on the next

automated sync [2]. Argo CD is increasingly promoted within the MLOps community as a control point

for deploying Kubeflow pipelines, MLflow model registries, and KServe inference services [3][5]; to the

extent that pattern is adopted, it extends this exposure beyond conventional application delivery into the

infrastructure that trains and serves production AI/ML models. Synacktiv reported the issue to the Argo

CD maintainers in January 2025 and, after roughly eighteen months without a fix, published technical

details — a decision consistent with pressing for remediation and warning operators in the absence of a

patch [1][2]. Default Helm-based Argo CD installations ship with Kubernetes network policies disabled,

so any pod that can reach the repo-server's internal port can attempt this attack chain regardless of

whether the cluster itself is exposed to the internet [4].

Background

Argo CD implements the GitOps delivery model, in which a declarative Git repository serves as the

single source of truth for what should run in a Kubernetes cluster, and the platform continuously

reconciles the live cluster state against that repository. Within the platform's architecture, the repo-

server component is responsible for cloning source repositories, rendering Helm charts and Kustomize

overlays into final Kubernetes manifests, and returning those manifests to the application controller for

synchronization. Because this rendering process routinely needs to execute external tools such as Helm

and Kustomize, the repo-server appears to have been designed with the assumption that it would

function as a semi-trusted internal service reachable only from other Argo CD components rather than

from arbitrary workloads in the cluster.

That trust boundary has become increasingly consequential as organizations extend GitOps practices

beyond conventional web application delivery into machine learning infrastructure. MLOps practitioners

have described committing trained model artifacts, serving configurations, and pipeline definitions to Git
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alongside application code, using Argo CD to synchronize Kubeflow pipeline definitions, MLflow model

registry updates, and KServe or Seldon inference deployments to the cluster automatically [3][5]. This

pattern's commonly cited benefits include reproducible deployments, auditable change history, and

automated rollback when a newly promoted model underperforms [5]. It also means that, where

adopted, a single compromised or over-permissioned repo-server can become a pivot point into every

downstream system that a GitOps-managed MLOps pipeline could touch, including training data

pipelines, model artifact stores, and the credentials those systems require.

Synacktiv's research team identified the vulnerability using a custom CodeQL analysis built specifically

for the roughly 238,000-line Argo CD Go codebase, extending default taint-tracking sources to treat

parameters passed through internal API boundaries as attacker-controllable and adding custom sinks to

flag command-injection patterns in calls to the operating system's process execution functions [2]. That

tooling surfaced a path from an unauthenticated gRPC method through to arbitrary command execution

inside the repo-server pod, a class of finding well-suited to automated taint analysis but easily missed by

manual review.

Security Analysis

The vulnerability chain begins at the repo-server's GenerateManifest  gRPC method, which is

exposed without any authentication requirement to any client that can establish a network connection to

the service [1][2]. An attacker who can reach this endpoint, whether from outside a poorly segmented

cluster network or from within any compromised or over-permissioned pod inside the cluster, can submit

a manifest generation request pointing at an attacker-controlled Git repository. That repository contains

a crafted kustomization.yaml  file paired with a malicious script. Kustomize supports an --

enable-helm  flag together with a --helm-command  option that allows the caller to substitute an

arbitrary executable in place of the expected Helm binary, and because the repo-server passes caller-

supplied build options through to the underlying kustomize build  invocation without adequate

restriction, an attacker can direct that option at their own script rather than Helm itself [2]. When the

repo-server processes the request, it executes the substituted script with the permissions of the repo-

server process, yielding code execution inside the pod.

From that initial foothold, Synacktiv demonstrated a path to full cluster compromise that does not

require any additional privilege escalation bug. The repo-server pod has access to environment variables

including the Redis password used by Argo CD's caching layer, and once an attacker has exfiltrated that

credential, they gain unauthenticated-equivalent access to the Redis instance that stores cached

rendered manifests and Git reference metadata [1][2]. By directly modifying cached manifest entries and

associated Git reference records in Redis, an attacker can cause Argo CD to believe that a legitimate
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change has occurred in a tracked Git repository, prompting the application controller to reconcile and

deploy the attacker's poisoned manifest the next time automated synchronization runs. Critically, this

technique works even against applications that do not have Argo CD's selfHeal  option enabled,

because it manipulates the data the controller trusts rather than relying on drift-detection settings [2].

The practical result is that an attacker can deploy arbitrary Kubernetes workloads, including privileged

pods or workloads mounting sensitive secrets, across every application Argo CD manages in the

affected cluster.

Two structural factors widen this exposure considerably. First, Argo CD's default Helm chart ships with

networkPolicy.create  set to false, so the network policies the project provides to restrict repo-

server and Redis access to trusted internal components are not applied unless an operator deliberately

enables them during installation [1][4]. Second, as security researcher Devashri Datta observed in

commentary on the disclosure, the absence of internet exposure provides little practical protection,

because "any pod that can reach" the repo-server is functionally equivalent to an authenticated attacker,

and a single compromised application workload elsewhere in the same cluster is sufficient to reach it [4].

IDC analyst Sakshi Grover made a related point in the same coverage, cautioning that security teams

should evaluate GitOps platforms based on realistic internal attack paths rather than assuming that a

lack of internet-facing exposure equates to low risk [4]. Both observations reflect a broader theme in the

disclosure: GitOps control planes hold read access to private source repositories, write access to

production clusters, and custody of the credentials needed to reach both, which places them in the same

risk tier as identity providers and secrets managers rather than ordinary application workloads [4].

For organizations running AI/ML workloads on Kubernetes, this exposure has implications beyond the

immediate cluster compromise scenario. In deployments where Argo CD is used to synchronize Kubeflow

pipeline manifests, model registry configurations, and inference-serving deployments — a pattern

promoted within MLOps community guidance [3][5] — an attacker who can poison the manifests Argo

CD deploys could substitute a malicious container image in place of a legitimate model-serving

deployment, alter feature store or data pipeline configurations, or redirect training jobs to attacker-

controlled storage locations. The GitOps model's core value proposition, that every deployed change

traces back to an auditable Git commit, is undermined precisely because this attack manipulates the

cached state Argo CD relies on rather than the Git repository itself, making the resulting deployment

appear legitimate to operators reviewing Git history alone.
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Recommendations

Immediate Actions

Security and platform teams operating Argo CD should treat this disclosure as requiring immediate

attention given the absence of a vendor patch. The first priority is confirming whether Kubernetes

network policies are enabled for the Argo CD namespace; because the default Helm chart leaves

networkPolicy.create  set to false, many production deployments are exposed by default and

require explicit remediation rather than a routine upgrade [1][4]. Teams should apply Argo CD's bundled

network policies, or equivalent custom policies, to restrict inbound access to the repo-server and Redis

services so that only the application controller, API server, and other authorized Argo CD components

can reach them, denying access from arbitrary application workloads elsewhere in the cluster.

Organizations should also inventory which Argo CD instances manage AI/ML infrastructure specifically,

given the elevated blast radius of a compromised model-serving or training pipeline, and prioritize those

instances for immediate hardening.

Short-Term Mitigations

Beyond network segmentation, organizations should rotate the Redis credentials used by their Argo CD

deployment and remove the Redis password from repo-server environment variables where an

alternative credential-injection mechanism, such as a mounted secret file or a secrets manager

integration, is feasible. Enabling audit logging on the repo-server and Redis components, where

supported, will help detect anomalous GenerateManifest  requests referencing unfamiliar Git

repositories or unexpected Redis write patterns. Security teams should also review which workloads in

shared clusters have network reachability to the Argo CD namespace at all, since the disclosure

demonstrates that any compromised pod with that reachability functionally becomes an authenticated

Argo CD client, and unrelated application vulnerabilities elsewhere in the cluster can serve as the initial

entry point for this attack chain.

Strategic Considerations

Longer term, and consistent with the tier-zero framing this disclosure surfaced above, organizations

should formally reclassify GitOps control planes as tier-zero infrastructure in their risk models, subject to

the same segmentation, monitoring, and least-privilege scrutiny applied to identity providers, secrets

managers, and certificate authorities. This is particularly consequential for AI/ML platform teams, who

increasingly rely on GitOps automation to manage the full lifecycle of training pipelines and model
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deployments and who should not assume that GitOps automation's auditability guarantees hold if the

underlying control plane itself is compromised. Teams should track Argo CD's official security advisories

for a forthcoming patch and plan for expedited deployment once one is available, while in parallel

evaluating whether their broader CI/CD and MLOps tooling has been similarly assessed for

unauthenticated internal service exposure. Where feasible, organizations should also consider running

dedicated, tightly segmented Argo CD instances for AI/ML infrastructure rather than sharing a single

instance across general application delivery and machine learning pipelines, limiting the consequences of

a compromise in either domain.

CSA Resource Alignment

This incident connects directly to guidance CSA has already published on securing containerized and

Kubernetes-based delivery infrastructure. CSA's Best Practices for Implementing a Secure Application

Container Architecture addresses several of the specific weaknesses this disclosure exploits, including

inadequate network segmentation between containerized services, insufficient secret management for

credentials such as the Redis password extracted from the repo-server pod's environment, and the need

for least-privilege access controls across development, operator, and architect roles in containerized

platforms [6]. Its guidance on establishing trust boundaries between container workloads maps closely

to the recommendation that repo-server and Redis access be restricted to explicitly authorized Argo CD

components rather than left reachable from any pod in the cluster.

CSA's Implementing Zero Trust Network with Service Mesh and Kubernetes case study is similarly

relevant, since it documents an enterprise's practical approach to eliminating flat, unsegmented

Kubernetes networks in favor of mutual-TLS-enforced, identity-aware service-to-service

communication [7]. The Argo CD flaw is, at its core, a consequence of exactly the flat-network

assumption that case study set out to eliminate: an unauthenticated internal endpoint reachable by any

pod on the network. Organizations pursuing the zero trust network segmentation patterns described in

that resource would substantially reduce their exposure to this class of lateral-movement risk,

independent of whether a patch for the specific Argo CD flaw has shipped.

The Six Pillars of DevSecOps series, particularly The Six Pillars of DevSecOps: Automation, provides a

framework for integrating automated security controls, including secrets management and environment

security checks, throughout software delivery pipelines [8]. Its guidance on treating environment

security and secrets management as first-class automated pipeline concerns, rather than manual

afterthoughts, is directly applicable to hardening GitOps tooling like Argo CD that sits at the center of

automated delivery pipelines for both conventional applications and AI/ML infrastructure.
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Finally, this disclosure underscores the identity and access management, and threat and vulnerability

management, domains of CSA's AI Controls Matrix (AICM) v1.1, CSA's control framework for AI system

and infrastructure security. Because Argo CD increasingly sits inside the deployment path for training

pipelines and model-serving infrastructure, organizations mapping their AI/ML supply chain controls

against the AICM should treat unauthenticated internal service exposure in GitOps tooling as squarely

within scope of that framework's infrastructure and vulnerability management domains, not as a

conventional application security issue outside AI governance's purview [9].
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