// index.spec.]js [Status: Flaky JLJ

CYPRESS TESTER: EXECUTION THREAD

cy.visit('/') — cy.get('.btn') — cy.click() cy.vsit('/') = cy.get('.btn') = cy. click()
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:. RACE CONDITION INTERCEPT:
ASYNC COLLISION

REACT / DOM STATE: UPDATE LOOP

State: { loading: true } — DOM: Update Button M '\ State: { loading: } — State: { loading: false }
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Reclaiming Determinism

A Diagnostic Playbook for Eliminating Async Wait Flakiness in Front-End Testing
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The Pathology of a Flaky Test

System Diagnostics Dashboard

DIAGNOSTIC OUTPUT CI/CD PIPELINE MONITOR
> Increased Debugging Cost: Takes Run 150 -
~170 runs to confirm a test 1is S

flaky.

*E Run 50 -
> Lost Trust: Developers begin $ Run 10-
ignoring the CI pipeline. S o e
kt
> Hidden Bugs: False alarms mask Run 1 -

real, critical failures 1in
production.

] ] | ] ] ]
TO Tl T2 T3 T4 TS
Time

[Visualizing Instability: No code changes, varying outcomes]

A test that fails nondeterministically is worse than no test at all.
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Anatomy of a Front-End Race Condition

The Race Condition Node Diagram

Thread A:

> cy.get('#btn') S ek (@)
Cypress R L S M W e— WEC T NN WSS, =
Command
Execution
Shared State
(The DOM)
Thread B: 01 _I—e
Application React: —J_ ® React:
State vDOM Diff Fetch Request State Update,
Re-render

A race condition occurs when a system’s substantive behavior depends
on the sequence or timing of uncontrollable events. In testing, it
1s the collision between testing speed and rendering latency.
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When Cypress is Faster than React

The Code The Collision Timeline
React 1. Cypress sees the DOM element is visible
5 | and not disabled.
<button onClick={fetchData}>Submit</button> 2 ‘—0 2. Cypress fires the .click() event instantly.
=

Latency Gap: React's event handler has not
Cypress finished attaching, or the post-click repaint
Is queued but not executed.

-

@ — 4. Cypress moves to the next assertion
and fails because the Ul hasn't updated.

cy.get('button').click();

Cypress operates on DOM visibility. React operates on lifecycle hooks.
If Cypress acts before React is “ready” to listen, the test fails nondeterministically.
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The Empirical Divide: DOM vs. Time

An empirical dashboard analyzes 62 flaky tests.

[ Time-Related (38 Instances)

Cause: Insufficient explicit
wait times or exceeded time
limits.

Developer Anti-pattern:
Blindly increasing
cy.wait(500) to
cy.wait(1000).

=

61%
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DOM-Related (24 Instances)

Cause: Interacting with
elements before DOM
rendering, styling, or
animations are complete.

 Developer Fix: Introducing a

missing synchronization
point (e.g., waiting for a
specific data attribute to
render).
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The Synchronization Matrix

Dimension Anti-Pattern (Time-Based) Best Practice (Event-Based)
Fi’;ng)ée cy.wait('agetUsers')
Speed Always takes exactly 5 seconds. Resolves the exact millisecond
Fira Code Bloats CI pipelines. the network event completes.
Reliability e Deterministic. Synchronizes

in CI will eventually exceed

the arbitrary wait perfectly with the app state.

Fira Code

Time-based issues are usually “fixed” by increasing the wait time. DOM-based issues
are permanently fixed by introducing a missing event synchronization point.
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The Interception Arsenal: cy.intercept

> Network Tollbooth

Event/Data Captured

The Cypress Tollbooth |

Observe (Spying): Read the

Front-End
App

altering it. (Used for
assertions and event waits).

Modify (Dynamic Response):
Mutate headers, status
codes, or body payloads on

request/response without

the fly Broy b
via via routeHandler Mutated
callbacks. Request/Response

Replace (Fixture Stubbing):
Block the packet from reaching

Stubbed Response
(JSON)

the server entirely, injecting a
static StaticResponse or
JSON fixture instead.

Backend
Server
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HTTP Method Interception Matrix

GET (Fetch Data) POST (Submit Data)

Goal: Validate response = Goal: Validate payload
structure and Ul accuracy and creation
rendering. state (201).

cy.intercept('GET', cy.intercept('POST’,
'/api/users’', { '/api/users')

fixture: 'users.json' .as('createUser');

})

PUT (Update Data)

Goal: Ensure correct
fields are sent and Ul
reflects the update.

| expect(req.body).

.to.include({
name: 'Updated' })
}

e

DELETE (Remove Data)

Goal: Test destructive
actions and fallback
Uls safely.

cy.intercept( 'DELETE'
‘*x/users/*"', {

statusCode: 200

})
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Playbook Recipe 1: The Fixture Injection Pipeline

Flaky Architecture |solated Architecture

Cypress

Cypress

React App

React App

. > ’
Live Network | 6l
users.json
Fixture
. \ 4 :
Live Live
Prone to external latency Database 100% Deterministic. Database

and data mutation. Millisecond response times.
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Playbook Recipe 2: The “Artificial Delay” Magnifying Glass

Timeline Stretching Diagram

ol Missed assertion.
10ms SECNIGLN Result: Flaky Test.
Native l

N
Speed %
Loading...
; - Cypress
Simulated *' Execution
Delay | 1 full second >
L5 reliably asserting
cy.intercept({ ..., delay: 1000 }) '‘cy.get('.loading-icon').should('be.visible')’

Crucial for debugging tests that only fail in CI environments. Remember to remove the delay before committing!
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Playbook Recipe 3: Dynamic Response Modification

cy.intercept('POST', '/api/checkout', (req) => {

1. Intercept ¢——@ if (req.headers['authorization']) {
based on

specific // Modify incoming response dynamically 2. Override the
T GevEaD milites )= s
dutin stales. .
res.statusCode = 500; @ @ response with
B : a simulated
res.body.error = 'Payment Gateway Timeout'; e IR
D

}

}).as('checkoutError');

3. Assert that the React
frontend renders the fallback Ul
instead of crashing.
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Playbook Recipe 4: Delaying vs. Throttling

Response Delay 2 Request Throttling 7~

Tool: cy.intercept({ delay: 1000 }) Problem: If testing an upload progress bar,
Mechanism: The request uploads instantly, but cy.intercept cannot slow down the outgoing byte

the server waits 1000ms to send the '200 OK' transfer.
back. Tool: Chrome Debugger Protocol (CDP)

Network.emulateNetworkConditions.

Use Case: Testing UI loading spinners while : L _
Mechanism: Artificially restricts browser upload

waiting for data.

throughput.
N Use Case: Validating intermediate steps of a file
\\.; 1000ms upload progress bar in Chrome.
. SERVER
- Bottleneck m
Pipe /

Request

Upload Data ; Throttled

Response (200 0K) ‘w Throughput

Loading Spinner ' Upload Progress Bar
B o |

Client
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The Flakiness Resolution Flowchart

Is the test failing
nondeterministically? - Yes.

Is the target DOM . Is the test acting Are transient states
element rendering . before network data | (loading spinners) flashing
late/unpredictably? | arrives? | too fast to assert?
A r e —— <> : : _— <>
DOM Issue Tactics [fﬂa@ﬂﬁfﬁ Issue Tactics ] [ 4 SRR ' J
Inject stable data-cy Remove cy.wait(time). Inject delay: 1000 1into
attributes. the intercept to
Isolate route with artificially stretch the
Wait for specific DOM cy.intercept(). assertion window.
state
(should('be.visible')). Use cy.wait('@alias').
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Debugging the Network Layer

Cypress Command Log Chrome DevTools

[« ] Elements Console Network Performance Memory >»

® © ¥ Q ([JPreservelog [ Disablecache v # # e
1 Filter Al BT
(XHR STUB) GET /api/users .
_1' (] emrr———r—
L
Console

console.log(req) — { body: {..}, headers: {..} }

Three Golden Rules of Debugging Intercepts

1. Always use .as( 'alias') to map 2. Use cy.log() for test-runner 3. Verify intercepted data with strict
intercepts to the Cypress command insights and console.log() for deep schema assertions
log. payload inspection in DevTools. (chai-json-schema).
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Restoring Trust in the Pipeline

ot £ oo

By treating time as a variable to be controlled rather than guessed, we
eliminate the race conditions between our test runners and our frameworks.
Through rigorous DOM synchronization and total network interception, we
transform our test suite from a source of frustration into an absolute source of truth.

Stop waiting on time. Start waiting on state.
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