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SECRETS MANAGEMENT
& CREDENTIAL SPRAWL.
An API key hardcoded once doesn't expire when the project ends — it stays valid in code, logs, and forgotten scripts until

someone finds it, or someone else does.

SECRETS VAULTS HARDCODED CREDENTIALS AUTOMATIC ROTATION CI/CD PIPELINE EXPOSURE

01 THE  MECHAN ISM

02 THE  FLOW

The Vaulted Secret P R O T E C T E D

1 An application requests a secret dynamically from the vault at runtime, never

storing it locally.

2 The vault issues a short-lived credential scoped to that specific workload.

3 The credential expires automatically, leaving nothing valid for an attacker to find

later.

The Hardcoded Secret L I V E  E V E N T

1 A secret is pasted directly into source code or a CI/CD config file.

2 The secret is committed to version control and copied into every clone, fork, and

build log.

3 The secret remains valid indefinitely, exposed anywhere the repository or logs

are ever accessed.

03 CORE  P IL LARS  &  COVERAG E

PILLAR WHAT IT COVERS

Secrets Vaults Centralizes storage and issues API keys, tokens, and certificates to workloads on demand.

Hardcoded Credentials Represents secrets embedded directly in code, configs, or scripts instead of a managed vault.

Automatic Rotation Regenerates credentials on a schedule so stale or leaked secrets stop working quickly.

CI/CD Pipeline Exposure Covers secrets injected into build logs, environment variables, and pipeline artifacts.

04 S ECRET  STORAG E  APPROACHES  COMPARED

SIGNAL SUFFICIENT ALONE? WHAT IT MISSES

Secrets Hardcoded In Code No Committed to version control history and copied into every clone or fork.

Environment Variables Only No Visible in process dumps, container inspection, and crash logs.

Shared Team Password Document No No rotation, no audit trail, and no way to revoke a single person's access.

Manual Key Rotation Only No Doesn't scale and misses keys nobody remembers still exist.

Secrets  Vault + Automatic Rotation + Short-Lived Leases Yes Issues scoped, expiring credentials and removes standing secrets from code entirely.

Secrets Vault

Storing API keys and tokens in a centralized,

encrypted store issued on demand.

Hardcoded Credentials

Embedding secrets directly in source code, configs,

or pipeline scripts.

Automatic Rotation

Regenerating credentials on a schedule so leaked or

unused secrets expire quickly.
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SECRETS MANAGEMENT & CREDENTIAL SPRAWL. V A U L T  ·  R O T A T E  ·  E X P I R E

05 PROG RAM  OPERAT IONS

Secrets vaults remove standing credentials from source code entirely. Applications

request short-lived credentials at runtime instead of storing long-lived keys.

Hardcoded credentials outlive the project that created them. A committed key stays

valid in version control history long after the surrounding code is deleted.

CI/CD pipelines leak secrets through logs, not just code. Build logs, cached artifacts,

and environment dumps often retain plaintext credentials.

Rotation only works if every consumer re-reads the vault. Services caching old

credentials indefinitely defeat the purpose of automatic rotation.

06 CONTROL  MAPP ING

NIST SP 800-57

Key management lifecycle guidance for generation, rotation, and destruction of

cryptographic keys.

CIS CONTROLS V8

Secure configuration safeguards for credential and secrets handling.

OWASP TOP 10

Cryptographic failures category covering hardcoded and exposed secrets.

SOC 2

Logical access control criteria requiring credential lifecycle evidence.

07 WHAT  TH IS  DO ES  NOT  SOLVE

Leaked Vault  Root  Token

Compromising the vault's own master

credential exposes every secret it

protects at once.

Over-Permissioned Service
Accounts

Rotation doesn't fix scope — a secret can

still unlock resources well beyond its

intended role.

Secrets Baked Into Container
Images

A key layered into a container image

persists in every registry copy, even

after rotation.

Human Access To Automat ion
Accounts

Anyone with production access can

extract a live secret the vault already

issued.

08 MYTHS  VS . REAL ITY

M Y T H

"Environment variables are safe because they're not in the code."

R E A L I T Y

Environment variables are readable by anyone with process or container inspection access.

M Y T H

"Rotating secrets on a schedule is enough on its own."

R E A L I T Y

Old secrets left in logs, backups, or caches keep working until every copy is revoked.

M Y T H

".gitignore keeps secrets out of version control."

R E A L I T Y

Secrets committed even once remain in git history unless that history is rewritten.

M Y T H

"Service accounts don't need the same scrutiny as human accounts."

R E A L I T Y

Machine identities now outnumber human identities and are rarely reviewed.

M Y T H

"A secrets vault alone eliminates the risk."

R E A L I T Y

Vaults without short-lived leases and scoped access still create one high-value target.

09 SPEAK  THE  PROG RAM  —  KEY  T ERMS

SECRETS VAULT

Centralized, encrypted system for storing and issuing API

keys, tokens, and certificates.

SECRET SPRAWL

The uncontrolled spread of credentials across code,

configs, tickets, and chat messages.

SHORT-LIVED CREDENTIAL

A secret issued with a brief expiration window, limiting the

value of any single leak.

MACHINE IDENTITY

A non-human account — service, application, or workload

— that holds its own credentials.

HARDCODED CREDENTIAL

A secret embedded directly in source code or configuration

instead of a vault.

CREDENTIAL ROTATION

The scheduled or triggered process of replacing a secret

with a new value.
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