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The API Contract: From Concept to Reality

An Application Programming Interface (API) allows two software systems to communicate. REST (Representational State
Transfer) is the strict, predictable set of architectural rules that governs this exchange over the HTTP protocol.
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The Foundational
Constraints of REST

o 1 W 7
: Resources & URIs Stateless Standard Actions _
i Every entity is identified by a unique The server stores no session memory. Every client Interactions rely on universal HTTP i
Uniform Resource Identifier (URI). request must contain all the information needed methods, not custom logic.

to fulfill it, allowing infinite horizontal scaling.
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HTTP Methods:
The Verbs of REST

METHOD

4

The Intent Precedes the Payload. The HTTP
method signals whether the client is reading,
creating, or destroying before the body is ever
parsed. Note the critical difference: PUT replaces
\the entire record; PATCH modifies specific fields.

ACTION

L.

EXAMPLE

GET Read/retrieve data. (Safe). GET /api/users

POST Create new resource. POST /api/users

PUT Fully replace a resource. PUT /api/users/42
PATCH Partially update a resource. PATCH /api/users/42
DELETE Remove a resource. DELETE /api/users/42
HEAD Read headers only (no body). HEAD /api/users
OPTIONS  Check CORS/communication options. OPTIONS /api/users
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ldempotency: Predictable Server State

=t

.Idempntency guarantees that making the same request multiple times produces'
the identical state as making it once. This is critical for safely retrying
failed network requests without duplicating data.
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GET 0
(Safe & Idempotent)
PUT = E
(Idempotent) <->
Action 1
POST 5 .
(Not Idempotent)
Action 1

s,

Action 2

Action 2
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Action 3

Action 3

}D} No change

to server.
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Single block at end

T

Three duplicated blocks
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The Anatomy of an
HT TP Request

The client builds an envelope containing

routing instructions, operational metadata,

and optional payload data. Not every
request uses every part, but the structure
remains universally consistent.

Routing & Intent

Metadata &
Control Plane

The Payload
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Dissecting the URL: The Primary Routing Key

parameters shape the returned view of the dataset without changing the underlying resource.

Path vs. Query. Path parameters anchor the request to a specific, unique identity. Query J

https://api.example.com/api/users/42/orders?status=shipped&page=2
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NETWORK LOCATION COLLECTION PATH PARAMS QUERY PARAMS

(" EThTORAL o h N , ..: (" sTReETLRAL T 3 - ..-"' (" crexEToRAL ol ) X ..f’ )
Network Location | Collection | ‘| Path Parameters QI.IEI'}F Parameters
Protocol & Domain | ‘ Noun, plural ' Defines specific Shapes the view:
| | resource identity filtering, sorting, |
— — /) — / Q/D — / /a pagination
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HTTP Headers: The Control Plane

Headers keep metadata explicitly separated from the business payload. They enforce authentication, caching,
and parsing policies at the gateway and infrastructure levels before the application ever trusts the request body.
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Identity & Security
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Authorization: Bearer eyl...
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Manages credentials and

access rights.
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Content Negotiation

)

Content-Type: application/json |

Accept: application/json

Client and server agreeing on
data parsing formats.

(|

Network & Cache
/ﬁmm i

Cache-Contxrol: no-cache

el

Instructs proxies and gateways
on data retention rules.
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The Anatomy of an
HTTP Response

The server's response completes the
loop, delivering an immediate outcome
via the status code, instructions via
headers, and requested data or error
details via the body.

/— The Qutcome

Response
Metadata
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The Outcome:

HTTP Status Codes

Y =
*Always read the code and the body together. The status code provides the categorical outcome for the
network layer, while the response body provides the specific context for the application layer.

L Vs
2XX: Success 4xx: Client Error 5xx: Server Error
Server did what the client asked. The client made a mistake. The server made a mistake.
[=) = =]
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: 7 ! 7 V.
200 OK 400 Bad Request | | 500 Internal
Request succeeded, ] Malformed data Server Error =Y,
data returned ) e Unexpected
backend crash
7~ (7 @
201 Created 404 Not Found
— Resource does not [

New resource
generated
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The Payload Taxonomy: Representation Formats

While a REST body can transport any stream of bytes, modern APIs standardize around a few core formats.
The Content-Type header acts as the translation key between client encoding and server parsing.

B

s (7

The Standard
JSON

Structured key-value data, default for
REST payloads.

The Uploaders i|

multipart/form-data, binary

Separates text from media; efficient for
raw file streaming.

™

The Query-Driven
GraphQL

Client-specified schemas to prevent

The Legacy & Specific

x-www-form-urlencoded,
XML, HTML, raw

Compact legacy forms, strict enterprise
schemas, or pure rendering.

74

l over-fetching.
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Deep Dive: Structuring the Data

JSON dominates due to cross-language compatibility and native support for nested
structures. However, multipart/form-data remains essential for combining text fields with
binary file uploads in a single transport envelope.

application/json multipart/form-data i application/x-www-form-urlencoded
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ y 1 g a BN e _=
. : :
g X ---boundary : g
Hname L A name=Ava
7 "role": "student" (- - --boundary 7 17| name=Ava&role=student |]
3 avatar=[file. jpg]l
---boundary--
& - Y e : ¥ . - ‘I
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Synthesis: The Complete REST Exchange

When methods, headers, URIs, and payloads align, the architecture works in perfect
synchronization. The APl becomes a self-documenting mechanism for transferring state.
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Not Idempotent 0—1 Request Envelope ' J—ﬂ Plural Noun Collection

o POST /api/users ©
Authorization: Bearer <token>
"""""""""""""" '> Content-Type: application/json '"""'""""""""*>

i "name": "Ava" %
. J

0. ™
| Response Envelope |3 2xx Success State
<.. __________________________ 8l 201 Created o = < D e T
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The Golden Rules of REST Design

A well-designed API acts as a predictable contract. When the method, f
URL, and headers align logically, the APl documents itself.
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Architectural Rules Communication Rules

Maintain absolute statelessness. 4; g?thE I;-g;) veprgSsTtozeET;taT;ent. X

Use nouns and plurals for URIs. 81 s Ensure safe methods never mutate state. EA é :
/users, not /getUsers = GET is read-only S

Nest paths to show relationships. | Always return the most accurate IiT:i
/users/42/orders ﬁ%fi‘l | status code. ©
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