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INTRODUCTION

The assignment consists of two essential sections which include research aboutweb API
styles and development of a RESTful service. The research investigates REST as a web API
architectural style through a comparison with SOAP and GraphQL as alternative
solutions. The analysis evaluates request-response structures, client-server binding
strength, performance, complexity levels and application suitability for each style.

The practical section begins with creating a Task Management API through Node.js and
Express which runs inside an Ubuntu virtual machine. The API system follows an e-
commerce admin workflow which requires task tracking for product listing addition and
order processing. The APl enables users to create tasks and retrieve them and modify and
delete them through endpoints which support partial updates via PATCH and basic
workflow management that changes task status from pending to completed. The API
endpoints undergo Postman manual testing followed by documentation through
structured test tables.




REST APIs AND ALTERNATIVE
PROTOCOLS

1.1 What are Rest APIs

A REST API (Representational State Transfer APIl) functions as a web service protocol
which enables systems to exchange HTTP messages through established rules instead
of using a specific network protocol. Roy Fielding established REST as an architectural
framework for distributed hypermedia systems through his doctoral work although he
did not create a new networking protocol [1].

A RESTful design structure represents data through resources which serve as the
foundation of its architecture . Resources in RESTful design receive their identification
through URLs that include /tasks and /tasks/1 and HTTP methods perform actions on
these resources. The standard HTTP methods enable GET to retrieve data and POST to
create new resources and PUT and PATCH to modify existing resources and DELETE to
remove them [2]. The server provides resource representations through JSON data
which serves as a lightweight format for web clients to process.

The design of REST depends on four essential restrictions. The client-server separation
exists as a fundamental principle because web and mobile front-ends handle user
interfaces but servers maintain responsibility for data storage and processing. The
server operates without state maintenance because each request must contain
complete information needed for processing. The stateless nature of REST services
enables better scalability because any server instance can process requests
independently [1][3]. The system enables response caching which allows
intermediaries to save results for preventing duplicate processing.

Modern web and cloud APIs adopt REST as their standard choice because it uses
established web standards and provides straightforward understanding and seamless
integration with browsers and Postman and front-end JavaScript frameworks [3][4]. The
Node.js and Express-based task management service implements REST principles
through its /tasks endpoint which enables Create Read Update and Delete operations
using HTTP verbs.




1.2 Alternative Protocols for Accessing
Information

REST stands as a widely used web service design method but developers can use SOAP
and GraphQL as alternative solutions for data exchange data. The two alternatives to
REST use different methods for data exchange through their approaches.

1.2.1 SOAP (Simple Object Access Protocol):

The W3C standardized SOAP (Simple Object Access Protocol) as an XML-based
messaging protocol [5]. ASOAP message contains an envelope that contains both a
header section and a body section. A SOAP service provides its operations through
WSDL (Web Services Description Language) files which define message formats and
operations and bindings in a strongly typed machine-readable format [6]. The SOAP
protocol supports multiple transport protocols including HTTP and SMTP and users can
enable WS-* extensions for security and transaction management and reliable message
delivery. The strict contract requirements and formal governance and complex
integration needs of financial services and government platforms make SOAP their
preferred choice.

1.2.2 GraphQL

The query-based system of GraphQL serves as a modern alternative to traditional data
access methods. The open-source specification for GraphQL maintains its
development at Facebook since its initial creation [7]. A GraphQL API provides one
endpoint (e.g. /graphgl) which clients use to send queries that determine their required
data fields and relationships. The server executes the query against its strongly typed
schema to deliver only the requested data in JSON format [8]. The system supports
three main operations which include data retrieval through queries and data
modification through mutations and real-time update reception through subscriptions

(9]

The API designer must establish fixed endpoints for REST but GraphQL allows clients to
request specific data fields which match their screen requirements. The current design
of single-page applications and mobile applications benefits from GraphQL because it
enables them to retrieve all necessary data through a single request instead of
performing multiple REST API calls. The implementation of GraphQL servers requires
additional complexity while HTTP-level caching becomes more difficult because all
reguests must go through the same URL [7][10].




1.3 Advantages & Disadvantages Compared to
Alternatives

1.3.1 REST vs SOAP

The REST framewaork provides developers with a more lightweight and user-friendly
experience than SOAP does. The use of HTTP methods and JSON data instead of XML in
REST results in smaller messages that require less bandwidth for transmission which
leads to better performance on mobile networks [3][4]. Developers can access REST
APIs through common tools including curl and browsers and Postman without needing
to create client stubs from WSDL files. The basic nature of REST provides substantial
benefits to developers who need to build small to medium-sized CRUD applications.

SOAP provides its best value through its ability to create formal contracts and its
enterprise-level functionality. The combination of WSDL and XML schemas creates
exact message definitions which supports both strong data typing and automatic code
production [6]. The security features of SOAP together with reliable messaging and
transaction support make it suitable for banking and healthcare industries which
require absolute message delivery and integrity assurance [5][11]. The main drawbacks
of SOAP compared to REST include its wordy nature and its requirement for XML
processing and its complex learning process. The additional complexity of SOAP makes
it unsuitable for basic web and mobile development because it slows down the
development process [3][15].

1.3.2 REST vs GraphQL

The main benefit of GraphQL compared to REST lies in its ability to let users retrieve
specific data points from multiple connected resources through a single request. The
system enables clients to obtain required data from multiple resources through a single
request which results in fewer network requests and enhanced performance for
complexfront-end applications [7][9][22]. The flexibility of GraphQL makes it suitable
for large consumer applications which need to supportvarious Ulviews including social
networks and dashboards.

The server-side implementation of GraphQL requires developers to handle additional
complexity. Developers need to create and maintain schemas and write resolvers and
implement query cost management and depth restrictions to stop expensive requests
[8][10]. The process of HTTP-level caching becomes more complicated because




GraphQL responses do not maintain the same URL relationships as REST resources.
The built-in HTTP headers of REST enable simple caching integration with CDNs and
other infrastructure systems [3][26]. The advanced capabilities of GraphQL do not
provide sufficient value for small APls that perform basic CRUD operations.

1.3.3 USE CASES

The three approaches deliver solutions which meet different implementation
requirements.

The REST approach produces its best results when developers use it to build public web
APIs, microservices and educational projects that need fundamental design and tool
support instead of strict contract enforcement [3].

SOAP is required for enterprise integration because it needs strict schema definitions
and advanced security features including WS-Security and transactional support for
payment processing and legacy system connections [5][11].

GraphQL is required for complex data-intensive clients which include large front-end
applications that need to minimize network traffic and enable client-defined data
structures [7][8].




WEB API OVERVIEW

| created a Task Management REST AP| which supports basic e-commerce
administrative operations. The system allows administrators to monitor their
operational work through 2 main functions which include product listing addition and
order processing. The project focuses on backend APl development through Node.js
with Express framework for Ubuntu virtual machine deployment.

The API operates within my Ubuntu virtual machine through Node.js implementation
with Express framework. The application stores tasks in an array which maintains tasks
as objects with id, title, description and status properties. The service enables multiple
endpoints which use JSON for communication and Postman users can access them.
The following sections describe how the API fulfills all requirements by explaining GET
and POST and DELETE operations (Requirement |) and showing PATCH operation for
editing (Requirement Il) and using status field for two-stage workflow modelling
(Requirement lll) and showing Postman test results for software verification
(Requirement V).

2.1 BASIC OPERATIONS

2.1.1 GET

The GET operations enable users to obtain data from the API. The first screenshot
demonstrates a GET request to http://localhost:3000/tasks which lacks both
parameters and body content. The APl returns aJSON array that contains the three
default tasks which exist in the in-memory list.
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The API| returns tasks with id and title and description and status set to "pending" for
each task. The endpoint GET /tasks delivers all tasks to the e-commerce admin which
includes “Add new product listing” and “Send review request emails”.
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Params Authorizatior Headers (8) Body Pre-request Script Test

Query Params

Key
Body okle Headers (7 est Result
Pretty Raw Preview Visualize JSON -~ =]
1 i
“4d": 2,
"title": "Process pending oxdexs”,
“description”: “"Pack and ship all paid orders from the last 24 hours.”
"status”: "pending

The second screenshot demonstrates how to access task number 2 by using GET
http://localhost:3000/tasks/2. The API fetches the task with id: 2 through its URL path
which proves the endpoint functions correctly for retrieving single records by their
identifiers.

2.1.2 POST




The POST operation enables users to establish new tasks. The following screenshot
demonstrates a POST request to http://localhost:3000/tasks which includes a JSON
body containing the new task details “Review TikTok ad performance”. The API responds
with status 201 Created and delivers the newly created task which includes id: 4 and
status: "pending".
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The following screenshot demonstrates GET http://localhost:3000/tasks/4 which
retrieves the exact task that proves its addition to the internal array.
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The AP| system rejects all requests that do notinclude title information because it
returns a 400 Bad Request status with a JSON error message that states "Title is
required”. The API system refuses to process requests with missing information while
delivering specific error feedback to clients.
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2.1.3 DELETE

The DELETE operation enables users to remove tasks from the system. The delete
screenshot shows the process of deleting task number 4 through a DELETE request sent
to http://localhost:3000/tasks/4. The server system finds task number 4 in the array
before it removes the task and sends back a JSON response which states "Task deleted
successfully” with a 200 OK status code.
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The final screenshot displays a GET /tasks request which returns only the three initial
tasks with IDs 1, 2 and 3. The in-memory dataset shows no evidence of Task 4 because

the delete operation successfully eliminated it.
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The APl successfully performs all necessary REST operations including GET, POST and
DELETE according to the assignment requirements.

2.2 Implementing a PATCH Operation

The implementation of editing required me to create a PATCH /tasks/:id endpoint which
I tested on task 1. The first screenshot displays the original task details which can be
accessed through GET http://localhost:3000/tasks/1. The API returns a JSON object
containing id: 1 and the title "Add new product listing" and the original description about
creating a listing for the "Midnight Black Oversized Tee" and status: "pending". The API
confirms that the task exists in the in-memory array because itreturns the task details
before any modifications take place.
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The first PATCH request appears in the second screenshot which sends a PATCH
request to http://localhost:3000/tasks/1 with a JSON body containing updated title and
description information. The request body modifies the task to display "Update hero
product listing" while it updates the description to improve the bestseller hoodie listing
through new images and search engine optimization content. The server returns 200 OK
along with the updated task information. The request body fields determine which fields
will receive updates because the status field remains unchanged at "pending". The
endpoint functions as a partial update which matches the expected behavior for PATCH
requests.
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Pa 5 Authorizatior Headers (8) Body s Pre-request Script Test Setting Cookles
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The third screenshot demonstrates a second PATCH request to the same resource
which sends only the status field with value "completed" in the request body. The API
returns 200 OK with a JSON response which shows the title and description fields stay
the same but the status field shows "completed" instead of "pending".
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The final screenshot displays GET http://localhost:3000/tasks which retrieves the
complete list of tasks. Task 1 displays its new title and description and completed
status in the task list while all other tasks maintain their original state. The four API
requests prove that the PATCH endpoint enables task editing and enables task status
transitions from pending to completed without requiring task recreation.
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2.3 TWO STAGE WORKFLOW

The status field on each task serves as the solution to fulfill workflow requirements. The
API requires tasks to begin in pending status before administrators can perform PATCH
operations to finish tasks. The two screenshots demonstrate the two-step process for
fulfilling "Process today’s orders" tasks.

POST hitp:/flocalhost: 3000 X

i®  hitp:/flocalhost:3000/tasks [ save
POST http:/flocalhost:3000/tasks m

Authorization Headers (8) Body = Pre-request Script Tests Setting Cookles

none form-data X-www-form-uriencoded @ raw binary JSON ~ Beautify

1

title": today’s orders”,

ick, pack and ship all paid orders placed before S5pm.

Test Result @ 201Created 17ms 3748 Save Response v

Pretty Raw Preview Visualize JSON ~ = mQ

The admin begins task creation through a POST request which he sends to
http://localhost:3000/tasks. The JSON body includes a title and description which
explains that all paid orders from before 5pm need to be picked and then packed and
shipped. The server checks the input data before creating a new task object with id: 4
and status: "pending and returning it with 201 Created status. The system now shows
the task but the actual work remains unfinished. The system now shows Stage 1 of the
workflow which includes task creation and scheduling.
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The admin proceeds to Stage 2 by performing a status update on the task after finishing
order processing. The PATCH request to http://localhost:3000/tasks/4 with { "status":
"completed" } JSON body demonstrates the process. The APl system identifies taskid: 4
while maintaining both title and description information before it changes the status
from "pending" to "completed". The APl returns a 200 OK status code together with the
complete JSON object which shows the update.

The APl implements a straightforward two-step workflow through these two API
requests. The APl uses POST requests to create new work items which remain in
pending status until admins use PATCH requests to complete the work without
modifying any other task fields.
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2.4 FUNCTIONAL TESTS FOR API

Test Title View All Tasks
Test Author Sohaan
Method & Endpoint GET /tasks

Preconditions

APl running; default tasks loaded.

Test Action

Send a GET requestto
http://localhost:3000/tasks in Postman.

Expected Outcome

Response 200 OK with a JSON array of
tasks, each containingid, title,
description, status.

Test Title ViewTask by ID
Test Author Sohaan
Method & Endpoint GET /tasks/1

Preconditions

Task with id = 1 exists.

Test Action

Send a GET request to
http://localhost:3000/tasks/1.

Expected Outcome

Response 200 OK with a single JSON
objectfortaskid =1.

Test Title Create New Task
Test Author Sohaan

Method & Endpoint POST /tasks
Preconditions API running.

Test Action

Send POST to /tasks with JSON:{ "title":
"Process today’s orders", "description":
"Pick, pack and ship all orders before
5pm."}

Expected Outcome

Response 201 Created with a new task
JSON including a new id and status:
"pending"
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Test Title

Reject Task Without Title

Test Author Sohaan
Method & Endpoint POST /tasks
Preconditions API running.

Test Action

Send POST to /tasks with JSON{
"description": "This should fail - no title." }

Expected Outcome

Response 400 Bad Request with JSON
error{ "message": "Title is required" }.

Test Title Update Task Status with PATCH

Test Author Sohaan

Method & Endpoint PATCH /tasks/4

Preconditions Task with id = 4 exists with status =
"pending".

Test Action

Send PATCH to /tasks/4 with JSON:{
"status": "completed" }

Expected Outcome

Response 200 OK with same task but
status: "completed".

Test Title Delete Existing Task
Test Author Sohaan
Method & Endpoint DELETE /tasks/2

Preconditions

Task with id = 2 exists.

Test Action

Send DELETE to /tasks/2, then GET /tasks
to check.

Expected Outcome

DELETE returns 200 OK with { "message":
"Task deleted successfully" }; subsequent
GET no longer shows task id = 2.

17




Test Title

Workflow Stage 1 — Create Pending Task

Test Author

Sohaan

Method & Endpoint

POST /tasks

Preconditions

APl running.

Test Action

Send POST to /tasks with JSON:{ "title":
"Process today’s orders", "description":
"Pick, pack and ship all orders before
5pm."}

Expected Outcome

Response 201 Created with a new task
JSON. The status field for the new task is
automatically set to "pending',
representing the first stage of the
workflow

Test Title

Workflow Stage 2 — Complete Task

Test Author

Sohaan

Method & Endpoint

PATCH /tasks/{id} (e.g. PATCH /tasks/4)

Preconditions

Workflow Stage 1 has created atask (e.g.
task id = 4) with status ="pending".

Test Action

Send PATCH to /tasks/4 with JSON:{
"status": "completed"}

Expected Outcome

Response 200 OK with the same task
object, but status changed from
"pending" to "completed", showingthe
second stage of the workflow.
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CONCLUSION

The assignment shows how to create web APIs through REST by using a simple method
which offers superior accessibility than SOAP and GraphQL. The REST API provides
better performance and easier integration capabilities than SOAP and GraphQL
because it offers a perfect mix of simplicity and speed which makes it suitable for small
systems and educational projects.

The Task Management APl implementation shows how RESTful APIs provide useful
benefits when deployed in operational systems. The API provides simple endpoints for
task management operations which include task creation and retrieval and
modification and deletion functions and supports PATCH requests for updating existing
data and follows a basic workflow from pending to completed status. The Postman
testing process with test tables verifies that all endpoints function correctly for
successful and error-based scenarios. The project demonstrates a complete process
which starts with AP| style learning before moving to RESTful web service design and
implementation and ends with service validation.
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