Machine Certificates:
Authenticating Servers, Scripts, and Al Agents

Machine Certifi

Authenticating Servers, Scripts, and Al Agents

g

\

- / - | \'
\; 4
| r/.
E Ly S il
. ¢ ¢
— \_ ”
e '._-
f WA

certficates.ms

2 : -]
FOR MORE CONTENT LIKE AND FOLLOW ME: @BERTBLEVINS i certficates.ms

Every certificate discussion eventually runs into the same reality: the population of things needing an identity is no longer
dominated by people. Servers, scripts, service accounts, containers, and increasingly Al agents now vastly outhnumber
human users on most corporate networks, and each one needs a way to prove who it is before it is trusted with anything.
This article looks at machine certificates specifically, the credentials that authenticate non-human entities, and what
makes managing them different from managing certificates for a public website.

What Counts as a Machine Identity

A machine identity is any non-human entity that needs to authenticate itself to another system: a physical or virtual server,
an automated script running on a schedule, a microservice calling another microservice, a Cl/CD pipeline deploying code,
or an Al agent invoking an APl on a user's behalf. Estimates across the industry consistently put the ratio of machine
identities to human identities at well over 40 to 1, and that ratio is climbing as automation and Al-driven infrastructure
continue to expand.

Why Machine Certificates Differ From Human-Facing Ones

A certificate protecting a public website is issued once, for a domain that rarely changes, and lives for months at a time.
Machine certificates behave very differently. They are often issued programmatically, tied to a workload or process rather
than a fixed hostname, and may need to be reissued constantly as containers and ephemeral compute instances are
created and destroyed. A certificate for a container that lives five minutes has no business having a year-long validity
period; it needs an identity scoped to its actual lifespan, which is often measured in minutes or hours rather than months.
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Authenticating Servers

Server-to-server authentication commonly relies on mutual TLS, where both sides of a connection present a certificate
rather than only the server proving itself to a client. This is standard practice inside microservice architectures, where
dozens or hundreds of internal services need to verify each other's identity on every call, and increasingly the default
expectation in zero trust network designs where no internal connection is assumed trustworthy without proof.

Authenticating Scripts and Automated Processes

Scheduled scripts, deployment pipelines, and backend automation jobs frequently need to authenticate to APls, databases,
or cloud services without a human present to type a password. Machine certificates, or short-lived tokens derived from
them, replace the long-lived static credentials and hard-coded secrets that used to handle this job, and that historically
caused serious incidents whenever a script's credentials leaked into a code repository or log file. A certificate-based
identity tied to the process itself, rather than a shared secret embedded in a config file, dramatically reduces that
exposure.

Authenticating Al Agents

Al agents represent the newest and fastest-growing category of machine identity. An agent that retrieves documents from
an internal knowledge base, submits requests to a finance system, or coordinates with other agents needs an identity just
as concretely as a server does, arguably more so, since an agent's actions may be less predictable and less directly
supervised than a fixed script's. Frameworks like SPIFFE, the Secure Production Identity Framework for Everyone, and its
implementation SPIRE, have extended workload identity concepts to explicitly cover Al agents and other autonomous,
non-human actors, issuing short-lived, verifiable identities rather than relying on static API keys that, once leaked, remain
valid indefinitely.

Managing Machine Certificates at Scale

Manually issuing and tracking machine certificates does not survive contact with modern infrastructure volume. Effective
management requires programmatic issuance through APls, tight scoping so each machine identity only gets the access
its specific task requires, short validity periods that limit the damage of any single leaked credential, and centralized
visibility so security teams can see every machine certificate in the environment rather than discovering them only after
something goes wrong. Dedicated machine identity management platforms have emerged specifically to handle this
volume and complexity, since spreadsheet tracking and manual renewal calendars were never built for a world where
machine identities outhumber human ones by a wide margin.

The Trust Foundation Underneath Automation

Every automated process an organization depends on, from routine backups to Al-driven customer service to real-time
fraud detection, ultimately rests on machine certificates functioning correctly. When that foundation is solid, automation
runs invisibly and reliably. When it is neglected, the failures tend to surface at the worst possible moments, as an expired
or misconfigured machine certificate silently breaks a pipeline nobody was actively watching.
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The Countdown Is Already Running: 200 Days, 100 Days, 47 Days

Every certificate conversation in 2026 eventually arrives at the same clock, and it is worth closing on it here. The
CA/Browser Forum's Ballot SC-081v3 is not a proposal under discussion; it is an approved, already-in-motion schedule.
Maximum public TLS certificate lifetimes fall from 398 days to 200 days on March 15, 2026. They fall again to 100 days on
March 15, 2027. By March 15, 2029, they drop to just 47 days, with domain validation itself needing to be re-proven roughly
every 10 days.
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Translate that into operational terms and the picture gets stark quickly. An organization currently renewing certificates a few times
a year will be handling renewal events on the order of every couple of weeks by the end of this countdown, across every endpoint
it operates. Manual tracking, calendar reminders, and a spreadsheet somebody checks once a month will not survive contact with
that cadence. What has always been an occasional chore is becoming a continuous, automated operation, whether an organization
plans for it or not.

Machine certificates are precisely the category most affected by the shrinking lifetime schedule below, since servers, scripts, and
Al agents already renew far more frequently than human-facing certificates, and that frequency is about to increase across the
board.

The 200-day, 100-day, and 47-day milestones are not distant hypotheticals; the first has already arrived. Organizations that build the
automation loop now, generating keys, vaulting them securely, brokering issuance across Certificate Authorities through APls, and
rebinding certificates to live endpoints without manual intervention, will meet each deadline without disruption. Organizations that
wait will be rebuilding their certificate operations under deadline pressure, with far less room for error and far less time to get it
right. The countdown is the call to action. The only real decision left is whether to automate on your own schedule, or on the
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