How to Implement JWT Authentication for REST
APls

Implementing JWT authentication for a REST APl means designing five things deliberately: how
tokens are issued, what claims they carry, how they are verified on every request, how access
and refresh tokens are separated and how the whole system is tested before it ships. Getting
the code to work is the easy part; getting the architecture decisions right the first time is what
prevents rework later.

Plenty of guides explain what a JSON Web Token is. Far fewer walk through the actual
implementation decisions a developer has to make when wiring JWT authentication into a real
API architecture and drop in library defaults do not make those decisions for you responsibly.
This guide treats JWT implementation as a methodology, a sequence of deliberate choices,
each with tradeoffs, rather than a single tutorial to copy/paste.

How to Implement Qv

JWT Authentication -

2. Verify

fo r R E S T A N . (ijrate JWT)

see

N oin 3. Return Token

@ ] ; JWT S EWTl o

——

3 I é\:‘f. JWT\ @ 4. Access API

Secure Stateless Scalable i — \L

(Validate Token)

o 5
JhchOrJiUz INils) RScCg} kpXvq J9
.

Step 1Decide What Belongs in the Token Payload

Before writing any authentication code, decide what the token actually needs to carry. The
payload should hold the minimum required to authorize a request typically a user identifier, a
role or permission set and standard timing claims. Resist the urge to pack in convenience data
like full profile details or anything sensitive, since the payload is readable by anyone who has
the token, encryption is not part of the default JWT authentication system.


https://www.appsecmaster.net/blog/jwt-security-guide-json-web-token-best-practices/

A useful discipline here for every field you are tempted to add, ask whether the receiving service
actually needs it to make an authorization decision on this request. If the answer is no, it doesn't
belong in the token; fetch it from a database call instead. This single rule prevents most of the
token bloat problems that show up later in production APls.

Step 2Choose and Configure a Signing Algorithm

This is the decision with the most long term architectural consequences. A symmetric algorithm
like HS256 uses one shared secret for both signing and verification simple and fast, but every
service that verifies tokens must also be trusted to hold the secret, which effectively means it
can also issue valid tokens. An asymmetric algorithm like RS256 signs with a private key and
verifies with a public one, which is the right choice the moment more than one service, or a third
party, needs to verify tokens without being trusted to create them.

Whichever algorithm you choose, hardcode the expected algorithm into your verification
logic and reject anything that does not match, never read the algorithm from the incoming
tokens own header. This single line of implementation discipline is what prevents algorithm
confusion attacks, a class of vulnerability covered in more depth in our dedicated JWT security
quide and it is worth internalizing before writing a single line of verification code.

Step 3Build the Issuance Endpoint

The login (or token) endpoint is where credentials get exchanged for a signed token. A solid
implementation checklist here:

e Validate credentials against the user store before building any claims.

e Set a short, explicit exp (expiration claim) rather than relying on a library default.

e Include iss (issuer claim) and, if multiple services will consume the token, aud
(audience claim).

e Sign the token with the algorithm decided in Step 2, using a secret or private key pulled
from a secrets manager, never hardcoded in source.

e Return the access token alongside a separate, longer lived refresh token if your
architecture needs persistent sessions.

Treat this endpoint as security critical code, not boilerplate. A weak secret or a missing
expiration check here undermines every downstream request, no matter how well the rest of the
API validates tokens.

Step 4Implement Verification Middleware

Every protected route needs a consistent verification step, ideally centralized in middleware
rather than duplicated per endpoint. A correct verification middleware does four things, in order
to recompute and compare the signature, check exp to reject expired tokens, check aud to
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confirm the token was meant for this service and check is to confirm it came from a trusted
issuer. Only after all four passes should the request proceed with the claims trusted.

A common implementation gap is stopping after the signature check. Signature verification
proves the token wasn't tampered with; it says nothing about whether it's expired, misdirected,
or from an untrusted source. Skipping the remaining checks is one of the most frequently found
issues during web application security testing of production authentication systems and it is
entirely preventable at the implementation stage.

Step 5 Separate Access Tokens from Refresh Tokens

An access token should be short lived commonly 5 to 15 minutes and used on every API call. A
refresh token is a separate, longer lived credential used only to obtain a new access token when
the old one expires and it should carry little to no claim data beyond a session identifier. This
split solves a real usability problemshortlived access tokens limit the damage of a stolen token,
while a refresh token avoids forcing users to log in every few minutes.

For the refresh flow specifically, implement rotation, issue a new refresh token every time one is
used and invalidate the old one in the same transaction. Pair this with reuse detection if an
already used refresh token is presented again, treat it as a signal of theft and revoke the entire
token family rather than issuing another one. This pattern is explicitly recommended in OAuth
2.0 security guidance for public clients and is worth implementing even in a fully custom,
nonOAuth JWT authentication system.

Step 6Choose ClientSide Storage Deliberately

Where the token lives on the client is an implementation decision, not an afterthought. Storing a
JWT in localStorage exposes it to any JavaScript running on the page, including a script
injected through a single crosssite scripting bug anywhere in the application. Storing it in an
HTTPonly, Secure cookie removes that exposure entirely, since JavaScript cannot read
HTTPonly cookies, at the cost of needing CSRF protections (SameSite attributes and for
sensitive apps, a dedicated CSRF token) instead.

For most browser based REST API clients, an HTTPonly cookie is the safer default. Reserve
localStorage for genuinely scriptinaccessible contexts, such as certain native mobile clients
or trusted server to server integrations, where XSS isn't a relevant threat model in the first place.

Step 7 Test the Implementation Before Shipping

An implementation is not finished until it has been tested against the failure modes JWT
authentication is known for, not just the happy path. A practical prelaunch checklist:
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1. Confirm the API rejects tokens signed with an unexpected algorithm, including the none
algorithm.

Confirm expired tokens are rejected, not silently accepted.

Confirm a token issued for a different aud is rejected by this service.

Confirm tampering with any payload field invalidates the signature check.

Confirm refresh token reuse triggers revocation rather than issuing a new token.
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Intercepting proxies like Burp Suite make this kind of manual tampering test straightforward; you
can capture a valid token, modify a claim or the header and replay the request to see whether
your middleware actually catches it. Running this checklist internally before an external
penetration test catches the cheapesttofix issues before they become findings in someone
else's report and it complements the broader discipline covered in a secure code review of the
authentication module specifically.

Documenting the Implementation for Future Maintainers

A JWT authentication system rarely stays untouched for the life of an application; new services
get added, claims get extended and expiration policies get revisited as the product grows.
Document the decisions made in Steps 1 through 6 explicitly which algorithm was chosen and
why, what each claim in the payload is used for and what the expiration windows are for both
token types so future changes are made with the original reasoning intact rather than guessed
at. A short internal design note covering these decisions is often the difference between a team
that safely extends its authentication system over time and one that slowly drifts away from its
original security assumptions without anyone noticing until an audit or incident forces the
question.
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This documentation also pays off directly during onboarding a new engineer who understands
why the system enforces a specific algorithm, rather than just seeing that it does, is far less
likely to accidentally weaken that enforcement while adding an unrelated feature months later.

Common Implementation Pitfalls to Avoid

A handful of mistakes show up repeatedly across real JWT implementations. Trusting the
algorithm named in the token's own header instead of enforcing one server side is the most
severe, since it opens the door to algorithm downgrade attacks. Hardcoding a signing secret
directly in source code, or reusing the same secret across development, staging and production
environments, is a close second a leaked development secret becomes a full production
compromise. Skipping the exp check, or setting expiration so far in the future it is meaningless,
quietly turns short-lived tokens into permanent credentials. None of these follow from JWT as a
standard; they follow from implementation shortcuts, which is exactly why methodical, checklist
driven development matters more than familiarity with the format itself. Following general
websecuritybestpractices throughout the build reduces the odds of any of these slipping through
and understanding common web application security threats more broadly helps prioritize which
of these checks matter most for your specific risk profile.

Practicing Implementation Skills HandsOn

Reading an implementation checklist is useful, but building the system yourself and then
attacking it is what makes the checklist stick. AppSecMaster's web application hacking labs
include authentication scenarios where the underlying JWT logic is deliberately flawed in ways
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that mirror real production mistakes and the challenges library has progressively harder
authentication puzzles for developers who want to sharpen this skill from the builder's side as
well as the attacker's, alongside adjacent access control issues like those found in SQL injection
scenarios where authentication and datalayer flaws often compound each other.

Conclusion

A production grade JWT authentication system is not built by dropping a library into a login route
and calling it done. It is built through seven deliberate decisions what belongs in the payload,
which signing algorithm fits the architecture, how the issuance endpoint is secured, how
verification middleware enforces every required check, how access and refresh tokens are
separated, where tokens are stored on the client and how the whole system is tested before
release. Each decision has a correct default for most REST APIs and skipping any one of them
is how a technically working implementation becomes an exploitable one.

Treat this checklist as a buildtime discipline, not a onetime reference, rerun it every time the
authentication module changes and validate it against the handson labs above before it reaches
production or an external audit.For teams building this into a broader security program,
AppSecMaster homepage has an overview of structured tracks that combine implementation
practice with defensive testing

Frequently Asked Questions (FAQs)

Which library should | use to implement JWT authentication?

Library choice depends on your stack, but the criteria matter more than the namepick of a library
that lets you explicitly specify and enforce the expected signing algorithm, supports both HS256
and RS256 and is actively maintained with a clean security advisory history. Avoid any library or
configuration that defaults to trusting the algorithm specified in the token header.

How long should access tokens and refresh tokens last?

Access tokens should generally expire in 5 to 15 minutes for sensitive applications, rarely
exceeding an hour even for lower risk use cases. Refresh tokens can last from several hours up
to roughly 30 days depending on the application's risk tolerance, but they should always have
rotation and an expiration; a refresh token that never expires defeats the purpose of short lived
access tokens.

Do | need a separate authorization server to implement JWT
authentication?

No. A single application can issue and verify its own JWTs entirely on its own, with no external
authorization server involved, which is the simplest form of a JWT authentication system. A
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dedicated authorization server becomes necessary once third parties need delegated, scoped
access to a users resources without receiving their credentials, the OAuth 2.0 use case.

How do | revoke a JWT before it expires?

Because JWT authentication is stateless, there's no builtin revocation mechanism the way there
is with a session record. Common approaches include maintaining a short lived blocklist of
revoked token identifiers, keeping access token lifetimes very short so revocation windows are
small and relying on refresh token rotation with reuse detection to cut off compromised sessions
quickly.

What is the biggest implementation mistake teams make with JWT?

Trusting the token more than the implementation deserves specifically, skipping explicit
validation of exp, aud and iss, or letting the token own header dictate which algorithm to use
for verification. JWT as a standard is sound; nearly every realworld vulnerability traces back to a
shortcut taken during implementation rather than a flaw in the format itself.
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