

ArtemiS3[image: A white and orange logo

AI-generated content may be incorrect.]
Year 2025-26 Northern Arizona University Computer Science Capstone Project

Software Testing Plan Version 2.0
March 29th, 2026

	Sponsor:
	Trent Hare

	Mentor:
	Md Nazmul Hossain

	Team Members:
	Joseph Laity (jbl265@nau.edu)
Jeffrey Hoelzel (jmh2338@nau.edu)
Samuel Bodenheimer (swb79@nau.edu)
Travian Lenox (tjl379@nau.edu)










Table of Contents
	Table of Contents
	1

	Introduction
Context
Problem
Goal
Testing Strategy Overview
Testing Strategy Rationale
Impact
	2
2
2
2
3
4
4

	Unit Testing
        What Unit Testing Means for ArtemiS3
        Unit Test Goals
        Tools and Frameworks
        Units Under test
	5
5
5
6
7

	Integration Testing
        What Integration Testing Means for ArtemiS3
        Key Integration Points
        Test Environment
        Integration Scenarios
	13
13
13
14
14

	Usability Testing
        What Usability Means for ArtemiS3
        Usability Test Goals
        Context and Assumptions
        Usability Testing Methods
	18
18
18
18
19

	Testing Workflows and Quality Control
Defect Management Process
Severity and Priority Levels
Defect Lifecycle
Development Cycle Entry and Exit Criteria
	22
22
22
23
23

	Conclusion
	25



Introduction
Context
The Astrogeology Science Center, part of the United States Geological Survey (USGS), provides support for several NASA satellite and robotic missions to various planets and moons (i.e., Mars, Earth’s moon, Europa, Titan, etc.). Not only supporting the data processing software but also the infrastructure required to archive and serve the data to researchers, students, and the general public. To handle such vast amounts of data, USGS makes use of Amazon’s AWS Simple Storage Service (S3) cloud storage. AWS S3 buckets are powerful, foundational tools in the modern cloud infrastructure. Their simplicity and scalability have led to their adoption across industries and organizations, including NASA. However, AWS S3 buckets have critical limitations in their ability to be visible, searchable, and secure in cloud-native environments.
Problem
Our sponsor, Trent Hare, shared a link to the current solution to this problem, which is a simple S3 browser (https://pdsimage2.wr.usgs.gov/) that provides the foundation to our solution. However, Mr. Hare showed us there is no capability to search over files in this browser; essentially a user must click through files and folders like you would in your personal machine’s file explorer. There is very limited filtering functionality within each folder, but no ability to search or index.
Goal
Our solution is to develop a web application from scratch, utilizing what we can from the current solution, to allow users of NASA mission data to properly search and index files from USGS’s AWS S3 buckets in a fast and secure manner. From a testing perspective, this means validating a system spanning multiple components, including Svelte frontend, FastAPI backend, Meilisearch indexing engine, and AWS S3 as our primary data source.
Testing will focus on ensuring that core workflows such as searching, filtering, indexing, and file retrieval functions correctly across all components. The primary scope of testing includes backend API logic, frontend interaction user flows, and integration points between internal services and external dependencies like AWS S3. We are leaving optional features like geospatial visualization out of testing scope. This scope aligns directly with the project’s backlog and demonstrative milestones, ensuring that testing effort is focused on features that are guaranteed to be finished by the time ArtemiS3 is due.
Testing Strategy Overview
Like the project architecture, our testing strategy follows a layered approach designed to validate the system at multiple levels of operation and abstraction. 
Unit testing will be used to validate isolated units of logic within the frontend and backend, such as query construction, metadata parsing, filtering behavior, and state management. These tests provide fast and deterministic feedback and will be executed locally during development and automatically through our CI/CD pipeline.
Integration testing will validate communication between each system component, including end-to-end API calls, backend interactions with Meilisearch and PostgreSQL, and external communication with AWS S3. These tests ensure that data payloads flow correctly across the system and that any errors are handled gracefully. Integration tests will be executed before major demonstrations to verify system behavior.
Useability testing will evaluate effectively users can interact with the system, focusing on search workflows, filtering, and data discovery. These tests will be conducted by our team and USGS researchers prior to our final release to ensure that the user interface and experience meet expectations.


Testing Strategy Rationale
This testing strategy is driven by the architecture and risk profile of ArtemiS3. It relies heavily on distributed components and external services which makes integration points and data flow our highest risk areas. Therefore, integration testing is prioritized for validating correctness across our different services, while unit testing serves to ensure core logic remains stable as our codebase evolves.
Because ArtemiS3 is designed for researchers working with large datasets, usability is crucial to the system’s success. A very technically correct system that is difficult to use will fail, which is why we put a large emphasize on useability testing.
Impact
Since many scientists, students, and other independent parties rely heavily on NASA mission data to conduct their studies and research, our solution has the potential to positively impact thousands of people by providing a simple and intuitive web app to properly search, index, and visualize mission data. Mr. Hare also requested ArtemiS3 be open source, so other organizations utilizing AWS S3 buckets can benefit from our project free of cost.







Unit Testing
What Unit Testing Means for ArtemiS3
In our case, unit testing means validating individual units of logic in an isolated manner before they are composed into full API and UI/UX flows. A “unit” in this project includes the following:
· Backend Python functions that parse AWS S3 paths, build filters, manage Meilisearch index refresh state, or transform S3 and Meilisearch data.
· Frontend TypeScript functions that build API query strings and normalize response payloads.
· Svelte component behavior that owns state transitions (i.e., sorting, pagination, modal state, preview state, filter payload creation, etc.), tested with mocked dependencies.
Unit testing is not intended to replace any other forms of testing like integration or user testing for real AWS S3, Meilisearch, or PostgreSQL connectivity. Rather, it is meant to give quick, deterministic feedback on core logic in an isolated environment, so bugs can be found early as features evolve.
Unit Test Goals
Our unit test suite will prioritize correctness in the logic-intensive and risk-prone paths that drive ArtemiS3’s search, filtering, folder navigation, and indexing behavior. Here are our primary goals:
1. Verify business logic and query behavior.
2. Verify input validation and error handling.
3. Verify data transformations and integrity.
4. Verify state transitions.

Tools and Frameworks
1. Frontend (Svelte + TypeScript)
Tools planned:
· Vitest for test runner, assertions, and mock tests.
· @testing-library/svelte for component-level unit tests via DOM behavior.
· @testing-library/user-event for interaction flows (i.e., clicking, typing, submitting).
· Jsdom as the test environment.
· @vitest/coverage-v8 for coverage reporting.
2. Backend (FastAPI + Python)
Tools planned:
· Pytest as the test runner.
· Pytest-cov for coverage reporting.
· Pytest-mock and unittest.mock/monkeypatch for mocking Boto3, Meilisearch, time, and DB calls.
3. Execution Model
We plan to run our tests in two places:
1. Local development: before pushing new features, bug fixes, refactors, etc., we can run our tests locally to ensure code correctness.
2. CI: on pull requests and merges to main, we plan to run a CI workflow using GitHub Actions that runs all available tests, including unit tests.
4. Metrics
We plan to track:
· Pass/fail status of all unit tests.
· Overall line and branch coverage.
· Critical module coverage for selected high-risk modules like searching and index refreshing.
We are looking to hit 80% line coverage for all backend code, 70% for all frontend code, and at least 90% for the following critical modules:
1. backend/app/s3/search.py
2. backend/app/s3/index_refresh.py.
3. backend/app/s3/utils.py
4. frontend/src/lib/api/s3.ts
These metrics were chosen since they are very common in industry, and they directly cover business-critical behavior where any bugs or regressions are most likely to directly affect the user experience.
Units Under Test
Unit Under Test 1: backend/app/s3/utils.py
Test Case Categories:
· Valid Inputs: Well-formed S3 URIs (i.e., s3://bucket, s3://bucket/prefix/path)
· Boundary cases: Empty or root-like paths, single-segment keys vs. multi-segment keys, and escaped values containing backslashes and apostrophes.
· Invalid inputs: Non-S3 URI strings and malformed URI prefixes, None-type or empty strings for optional path fields.
Sample Tests:
· test_parse_s3_uri_accepts_bucket_and_prefix
· test_parse_s3_uri_rejects_invalid_schema
· test_build_subtree_filter_escapes_special_chars
Unit Under Test 2: backend/app/s3/search.py
Test Case Categories:
· Valid Inputs: Documents/facets with expected Meilisearch data shapes, files that satisfy contains, suffix, size, storage class, and date filters, and valid folder paths and in-prefix navigation.
· Boundary cases: Empty prefix and root path, min/max size exactly equal to file size, and sort options allowed vs. omitted.
· Invalid inputs: Path outside prefix for folder child listing, bad timestamp, and downstream paginator/Meilisearch client exceptions.
Sample Tests:
· test_filter_s3_objects_applies_all_filters_together
· test_list_folder_children_from_meili_rejects_out_of_prefix_path
· test_search_from_meili_builds_expected_filter_and_sort_options
Unit Under Test 3: 
Test Case Categories: backend/app/s3/refresh_status.py
· Valid Inputs: Normal lifecycle transitions (i.e., listing, running, done), increment operations with positive totals, and error state updates with explicit messages.
· Boundary cases: Zero total object count, multiple increments that cross integer percentage boundaries, and get_status for URI with no prior state.
· Invalid inputs: Unknown URIs passed to increment/finish helpers or repeated fail/finish calls after state already exists.
Sample Tests:
· test_start_refresh_init_expected_fields
· test_increment_processed_updates_percent_only_when_total_positive
· test_get_status_returns_idle_payload_for_unknown_uri
Unit Under Test 4: backend/app/s3/index_refresh.py
Test Case Categories:
· Valid Inputs: Text and PDF content paths with mock object content, key hashing and metadata mapping for indexable file objects, and existing tag records merged into documents.
· Boundary cases: Empty extracted keyword sets, folder marker keys ending with “/”, large and keyword outputs trimmed to limit.
· Invalid inputs: S3 read/decode failures during keyword extraction, PDF parsing errors, or missing optional metadata fields.
Sample Tests:
· test_get_doc_id_deterministic_for_same_key
· test_get_keywords_from_text_falls_back_to_key_on_error
· test_create_document_skips_folder_marker_keys
Unit Under Test 5: backend/app/api/s3_routes.py
Test Case Categories:
· Valid Inputs: Valid query parameters for file search, folder search, and folder children endpoints, allowed sort fields and directions, and successful download, preview, and tag edit requests.
· Boundary cases: Unsupported sort values normalized to safe defaults, empty optional filters and minimal query payloads, and index-present vs. index-missing search paths.
· Invalid inputs: Malformed S3 URI values, downstream Meilisearch, S3, or Postgres exceptions mapped to HTTP errors, or missing object downloads returning missing behavior.
Sample Tests:
· test_search_s3_returns_400_for_invalid_s3_uri
· test_list_s3_folder_children_normalizes_invalid_sort_direction
· test_refresh_status_returns_400_when_uri_invalid
Unit Under Test 6: frontend/src/lib/api/s3.ts
Test Case Categories:
· Valid Inputs: Complete and partial search request payloads, array-valued filters, and backend response payloads with snake_case and camelCase variants.
· Boundary cases: Undefined optional fields omitted from query string, empty arrays and empty string contains field behavior, and folder children response with optional files attribute missing.
· Invalid inputs: Non-OK HTTP responses with text error body or network-level fetch failures.
Sample Tests:
· test_search_s3_returns_400_for_invalid_s3_uri
· test_list_s3_folder_children_normalizes_invalid_sort_direction
· test_refresh_status_returns_400_when_uri_invalid
Unit Under Test 7: frontend/src/lib/components/S3SearchSection.svelte
Test Case Categories:
· Valid Inputs: File and folder mode submit flows, sort toggles with valid columns, and filter apply payloads that map to request fields.
· Boundary cases: Switching modes clears folder state and search flags as intended, repeated sort clicks on same column flip direction, and max recent query list length enforcement.
· Invalid inputs: API call errors propagate into s3Error state, invalid non-S3 URI values for download button extraction, and local storage absent or malformed initialization data.
Sample Tests:
· test_set_view_mode_resets_folder_state_and_error
· test_handle_sort_toggles_direction_and_reissues_search
· test_save_query_deduplicates_and_trims_to_max_queries
Unit Under Test 8: frontend/src/lib/components/FilterPannel.svelte
Test Case Categories:
· Valid Inputs: Numeric min/max size with units, storage class preference, suffix selections, and saved filter presets with date before/after.
· Boundary cases: Zero and/or fractional values for size fields, empty date, no selected filters, custom file types added.
· Invalid inputs: NaN input in mix/max fields, unknown saved present shape fields, and click-outside behavior while dropdown state changes.
Sample Tests:
· test_send_filter_converts_units_to_bytes_before_on_apply
· test_reset_filters_emits_empty_payload
· test_add_custom_type_ignores_empty_and_duplicate_values
Unit Under Test 9: frontend/src/lib/components/S3ResultsTable.svelte
Test Case Categories:
· Valid Inputs: Result sets larger than one page, previewable file extensions with successful preview response, and tag edit modal submit updates row tags.
· Boundary cases: Empty result list or not-searched-yet message, page index clamping when items shrink, and large file preview warning.
· Invalid inputs: Preview request non-OK response and thrown error or unsupported file extension preview types.
Sample Tests:
· test_pagination_controls_enable_and_disable_at_bounds
· test_preview_button_disabled_for_non_previewable_extensions
· test_submit_tags_updates_item_tags_and_closes_modal
Unit Under Test 10: 
Test Case Categories: frontend/src/lib/components/S3FolderExplorer.svelte
· Valid Inputs: Folder suggestions and child folder lists, breadcrumb click navigation, and previewable file extensions with returned preview.
· Boundary cases: Root breadcrumb navigation, empty folder state with no children or files, and active selection state after folder transitions.
· Invalid inputs: Invalid S3 URI for preview bucket extraction, preview API failures with missing preview_url response, and preview key no longer present in file list.
Sample Tests:
· test_open_folder_calls_callback_and_updates_selected_folder
· test_handle_preview_shows_error_when_preview_url_missing
· test_clear_preview_when_selected_file_is_removed_from_files
Unit Under Test 11: frontend/src/lib/components/S3IndexRefreshProgress.svelte
Test Case Categories:
· Valid Inputs: Valid s3:// URI starts polling and updates status data, running/listing status render paths, and clean-up on component destruction.
· Boundary cases: URI changes from valid to invalid resets status to idle, poll interval execution with fake timers, and terminal statuses stop subsequent polling.
· Invalid inputs: Poll request rejection path sets error and unexpected status payload shapes from the backend.
Sample Tests:
· test_start_polling_when_valid_s3_uri_is_provided
· test_stop_polling_when_status_is_done_or_error
· test_reset_to_idle_when_uri_becomes_invalid


Integration Testing
What Integration Testing Means for ArtemiS3
For ArtemiS3, integration testing will ensure that the connections between different services and components are properly handled. The project now operates using several different services, both self hosted and third party, as such there are plenty of ways that the communication between these services could cause bugs. Our self hosted services include the frontend, backend, meilisearch, and postgres and they communicate with each other as well as the third party services, AWS S3 and Lambda.
Key Integration points
We will identify the various integration points based on the following criteria:
· Connections between self hosted services, for example API calls from the frontend to the backend. These connections will need to be tested to ensure that no unknown miscommunication errors occur.
· Connections between self hosted services and third party services, for example API calls from the backend to S3. While third party availability is out of our control, testing can still help identify ways to keep the system running on loss of availability.
· Connections between major components within self hosted services, for example between s3_routes.py and search.py in the backend. These connections need to be tested to ensure no data is altered on transfer.
The majority of the integration tests will focus on the connection between the frontend and the backend, as these services handle the most data and communication. Additionally, the backends communications with S3, Lambda, postgres, and meilisearch will need to be tested; however, since these services communicate through pre-determined and heavily documented APIs there are less places for bugs to occur. Lastly there are several places within the frontend and backend where multiple components communicate which should also be tested.
Test Environment
In order to create a stable and repeatable test environment, we will create a public S3 bucket with 10 various objects and separate docker containers to be used only for testing. In order to test that API calls return the expected result, we will use Postman rather than testing them from within the services. We will create a list of API calls and their expected results, then run each call through Postman and check whether the result was correct. Once all of the tests have been completed and verified, the S3 bucket and containers will be deleted.
Integration Scenarios
Integration Point: Frontend – Backend – Meilisearch
Feature: Run S3 Search
Scenario Description: A user submits a new S3 search request
Integration Steps:
· User selects S3 bucket to search in, enters a search query, and clicks the search button
· Frontend sends a GET request to the backend with the search data in the query
· Backend validates data then sends a GET request to Meilisearch
· Meilisearch runs a search then returns an array of documents to the backend
· The backend formats the data then sends it to the frontend
Expected Results:
· API request is accepted and validated correctly
· Meilisearch correctly runs a search based on the user’s query
· Returned data to the frontend is formatted correctly for display
· Returned data is correctly displayed without error
· Returned data is relevant to the user’s query
Failure Handling:
· Invalid queries are caught by the backend before being sent to Meilisearch
· Meilisearch errors are successfully caught and displayed to the user

Integration Point: Frontend – Backend – S3
Feature: Download S3 Object
Scenario Description: A user downloads an S3 object from the search results page
Integration Steps:
· User clicks download on a search result object
· The frontend sends a GET request to the backend with the key of the requested object
· The backend validates the data then sends a GET request to AWS S3
· S3 responds to the request with a data stream of the object
· The backend sends the data stream back to the frontend where the browser starts downloading
Expected Results:
· API request is accepted and validated correctly
· S3 finds the requested object and returns a data stream
· The data stream is correctly sent to the frontend
· The browser correctly identifies and downloads the object from the data stream
Failure Handling:
· Invalid inputs are caught by the backend before being sent to S3
· If the object doesn’t exist the backend catches the S3’s error and displays it to the user
· Any other S3 errors are successfully caught and sent to the user

Integration Point: Frontend – Backend – Postgres – Meilisearch
Feature: Update file tags
Scenario Description: A user edits the custom tags for some object
Integration Steps:
· User edits an objects tags then clicks save changes
· The frontend sends a POST request to the backend with the object key and updated tags
· The backend validates the data then sends a PUT request to meilisearch
· Meilisearch updates the document’s tags then returns success
· The backend sends a PUT request to postgres
· Postgres updates the field then returns success
· The backend returns success to the frontend
Expected Results:
· API request is accepted and validated correctly
· The Meilisearch index document is successfully updated
· The Postgres field for the object is successfully updated
Failure Handling:
· Invalid inputs are caught by the backend before being sent to Meilisearch or Postgres
· If Meilisearch returns an error the process is stopped and the error is displayed to the user
· If Postgres returns an error, the process is stopped, the Meilisearch document is reverted to ensure consistency, and the error is displayed to the user
Integration Point: S3 – Lambda – Postgres – Meilisearch
Feature: Automatic Index Refresh
Scenario Description: The Meilisearch index is automatically refreshed in response to a change in S3
Integration Steps:
· A researcher uploads or deletes a file from a tracked S3 bucket
· Lambda detects the change and triggers the reindexing process
· Lambda sends a GET request to postgres to fetch the file tags
· Lambda builds the new index documents then sends a POST request to Meilisearch
· Meilisearch adds the new documents then returns success
· Lambda sends a DELETE request to Meilisearch with the deleted documents
· Meilisearch deletes the removed documents from the index then returns success
Expected Results:
· The Lambda function is correctly triggered by a change in S3
· The API requests are correctly formatted and reach the required services
· The new documents are successfully added to the Meilisearch index
· The removed documents are successfully deleted from the Meilisearch index
Failure Handling:
· Weekly timed reindexes ensure that the S3 bucket has not changed without triggering the Lambda function
· If Lambda is unable to reach the services an error is sent to AWS CloudWatch Logs indicating the the services may be down
· If one of the services returns an error for any other reason Lambda sends an error to logs, schedules a retry in an hour, and then shuts down




Usability Testing
What Usability Testing Means for ArtemiS3
In the context of ArtemiS3, usability testing is the process of validating that researchers can effectively and comfortably use our interface to acquire NASA mission data. While our unit and integration tests ensure the backend works correctly, usability testing focuses on the human-software interaction. We evaluate whether the interface is clear, if navigation is intuitive, and if the automated indexing workflows match the expectations of a data scientist who may not be an AWS expert.
Usability Test Goals
Our testing focuses on the effectiveness of the search-to-discovery pipeline. Our primary goals are:
· Identify Confusing Interactions: Pinpoint where users struggle with filtering or index refresh triggers.
· Validate Search Workflows: Confirm that the journey from entering a keyword to finding a specific file path is logical and efficient.
· Reduce User Errors: Identify UI patterns that lead to accidental bulk-indexing or incorrect filter applications.
· Verify System Feedback: Ensure that background processes, such as long-running Meilisearch indexing tasks, provide clear status updates to the user.
Context and Assumptions
· Target Users: University students and NASA researchers. We assume high technical literacy regarding data (NetCDF, CSV), but varying levels of expertise with AWS S3 URI structures.
· Complexity: Navigating millions of files can lead to "information overload." Our interface must provide a "search-and-go" experience that is faster than the standard AWS Console.
· Risk: Poor usability results in "data invisibility," where a researcher fails to find a file that is actually present in the bucket due to a confusing UI. This justifies our focus on task-based testing to ensure zero-loss discovery.
Usability Testing Methods
We will employ a practical approach that fits within our development timeline, utilizing both representative users and expert evaluations.
Case 1: Environment Setup & Deployment
Users: University students (limited CLI experience), graduate researchers (familiar with Docker)
Goals: Ensure a "cold start" deployment is successful in under 5 minutes using the README.
Method: "Think-Aloud" setup session starting from a clean terminal environment.
Sessions: 
· 2 Students with minimal terminal experience
· 1 Expert review (DevOps/Docker mentor)
 Tasks:
1. Install/Verify prerequisites (Docker Desktop, Git)
2. Clone the ArtemiS3 repository and navigate to the project root
3. Execute docker-compose up --build and monitor the build process
4. Verify the connection using the curl test command provided in the README
5. Access the main Svelte web app via http://localhost 
Measures: Task completion, time on task (Target: < 5 mins), errors/confusion points, user comments 
Follow-up: Prioritize high-impact README clarifications for the next development cycle.
Case 2: Targeted Discovery & Metadata Tagging
Users: Data analysts (primary), university researchers (secondary)
Goals: Validate the workflow for identifying specific mission files and persisting custom metadata.
Method: Task-based usability session focusing on the search-and-tag pipeline.
Sessions:
· 2 University research students
· 1 USGS researcher
Tasks:
1. Start the ArtemiS3 program and access the dashboard
2. Select the correct S3 URL bucket from the interface dropdown
3. Perform a search for a specific mission file
4. Apply "File Type" and "File Size" filters to narrow the result set
5. Open the object details and apply a custom metadata tag to the file
Measures: Task completion, ease of filter discovery, UI responsiveness, user comments
Follow-up: Address any friction in the dropdown or filter sidebar layout in the next sprint.
Case 3: Tag-Based Retrieval & Preview Persistence
Users: Researchers and data science stakeholders
Goals: Verify that tagged data is easily retrievable and that the preview system functions correctly.
Method: Independent retrieval task to verify the "Search -> Postgres -> Meilisearch" synchronization.
Sessions:
· 2 University research students
· 1 Expert review (Non-UI team member)
Tasks:
1. Start the program and select the correct S3 URL bucket from the dropdown
2. Search specifically for the custom file tag created in Case 2
3. Locate the tagged file in the search results
4. Trigger the file preview to verify metadata and content integrity
Measures: Task completion, search relevance, preview load time, user comments
Follow-up: Prioritize any synchronization latencies or preview rendering issues as high-priority bugs.






Testing Workflow and Quality Controls
[bookmark: _heading=h.scysstpbn0ut]Defect Management Process
All defects discovered during unit, integration, or usability testing will be tracked using GitHub Issues within the project repository. Each issue will follow a standardized reporting format to ensure consistency and reproducibility.
Bug Report Requirements:
· Clear and descriptive title
· Steps to reproduce the issue
· Expected behavior vs. actual behavior
· Screenshots or logs (if possible)
· Environment details (browser, API state, dataset, etc.)
· Associated feature, user story, or requirement (e.g., FR4: Interactive search results)
Defects that cannot be reliably reproduced will be labeled as “Needs More Info” and deprioritized until more information is provided.
[bookmark: _heading=h.4v9j6sig589m]Severity and Priority Levels
To effectively manage development effort, defects will be categorized by severity:
· Critical
· Causes system crashes, data corruption, or complete feature failure
· Example: Search API returns no results due to backend failure
· Action: Must be fixed immediately before any release
· High
· Major functionality is broken, but partial workarounds may exist
· Example: Filters not applying correctly to search results
· Action: Must be resolved before milestone completion
· Medium
· Non-critical functionality issues or inconsistent behavior
· Example: Incorrect sorting order or minor API response mismatch
· Action: Fixed if time permits within the current sprint
· Low
· UI issues, minor bugs, or cosmetic inconsistencies
· Example: Misaligned elements or minor text errors
· Action: Deferred unless affecting usability
Priority is determined based on both severity and impact on user workflows, particularly core features such as search, filtering, and indexing.
[bookmark: _heading=h.xpotrn2rnve3]Defect Lifecycle
Each defect follows a structured lifecycle:
1. Open – Bug is reported with priority assigned
2. In Progress – Developer is actively fixing the issue/validating through testing
3. Closed – Issue is resolved and verified
If a fix fails validation or reappears, the issue is reopened and returned to In Progress.
[bookmark: _heading=h.2hpuoe33sqqm]Development Cycle Entry and Exit Criteria
To maintain consistent quality across releases, ArtemiS3 defines clear criteria for starting and completing development cycles.
Entry Criteria (Start of Development Cycle):
· Requirements or user stories are clearly defined and approved
· Acceptance criteria are documented
· Dependencies (APIs, services, environments) are available
· Test cases (unit/integration) are identified for new functionality
Exit Criteria (End of Development Cycle / Milestone Completion):
· All unit tests pass with required coverage thresholds:
· Backend ≥ 80%
· Frontend ≥ 70%
· Critical modules ≥ 90%
· All integration tests pass for core workflows:
· Search/Index/Sort
· File download
· Tag updates
· Index refresh
· No Critical or High severity defects remain open
· Medium severity defects are reviewed and either resolved or explicitly accepted
· Low severity defects may remain if they do not impact usability
· Usability test feedback has been reviewed and major issues addressed
· Application builds and runs successfully in the Docker environment


Conclusion 
This testing plan outlines a comprehensive strategy for ensuring that ArtemiS3 is reliable, performant, and user-friendly. By combining unit testing, integration testing, and usability testing, the team addresses both the internal correctness of the system and the real-world needs of its users.
The defined testing workflow ensures that defects are consistently identified, reported, and resolved using a structured prioritization system. Clear entry and exit criteria for development cycles guarantee that each release meets a measurable standard of quality, while automated testing and continuous integration prevent regressions as the system evolves.
Additionally, the inclusion of usability testing ensures that the platform is not only functional but intuitive for researchers and students working with large-scale NASA datasets. This balance between technical validation and user-centered evaluation is critical to the success of the project.
Overall, this plan provides a strong foundation for delivering a scalable, secure, and efficient S3 search platform. By adhering to these processes and quality controls, ArtemiS3 is well-positioned to achieve a high level of reliability and usability, minimizing defects and maximizing value for its users.
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