LLD – UI

Module Name – Violations Dashboard -- Cyber Hawk Application

Title – Violations Monitoring & Insights (List + Filters + Charts + Detail)

Purpose/Objective
· Provide a single page to monitor traffic violations, review counts and trends, and drill down into details.
· Enable fast filtering by status, type, search, and date range (including comparative trend).
· Offer aggregated insights via Violation Breakdown and Status pie charts.
· Support server-driven pagination and detail-first navigation without losing filter context
Flow Diagram: 

Page Load
  → Fetch Violations (with filters)
  → Fetch Statistics (with period inferred from date range)
  → Render Overview (Counts + % change) + Charts + List
User Interaction
· Page Load → Fetch Violations (list filters’ date range) and Statistics (overview date range) in parallel.
· Change Overview date range (header picker) → Refetch Statistics only (does not refresh table).
· Change List filters (status / type / search / list date range) → Refetch Violations; Statistics unaffected (unless you also change overview picker).
· Click row → Navigate to /violation/:id.
· Next from detail → step to next New record; if at end and has_next, load next page and pick the first New record, else return to list.
· Pagination → fetch page n.
· URL ?refresh=true → refetch both Violations and Statistics, then strip the param.
  → Click row
      → ViolationDetail (drilldown)
      → Next / Back from detail (preserve list context; paginate if needed)
  → Pagination (prev/next/page number)
      → Fetch page
  → User menu → Logout

Impact Analysis:
UI Layer: 
· New sidebar item (“Constables”) navigation, compact header with user menu, unified filter strip, lightweight table with narrow font sizes.
· Two date pickers: one in Overview header (drives charts only), one in the filter strip (drives table only).
· Violation Types multi-select with scrollable dropdown; supports flat and category-based server data; includes “Clear All”, positioning logic to avoid viewport overflow.
· Detail loading strip above the table when fetching a selected violation’s details.

Data Layer: 
· GET /violations/ query params now use start_date & end_date (not from_date/to_date), challan_status, repeatable violation_type, search, and page.
· GET /violations/statistics/ still takes period, include_categories, and when not “today” also from_date & to_date.
· NEW: GET /violation-types/ to populate the Types dropdown (with fallback extraction from current violations if API fails). 
Drop-in edit for your LLD “Data Layer” section:
· GET /violations/?start_date=YYYY-MM-DD&end_date=YYYY-MM-DD&challan_status=…&violation_type=…&search=…&page=n
· GET /violations/statistics/?period=…&include_categories=true[&from_date=ISO&to_date=ISO]
· GET /violation-types/ (flat or category-based). On network/CORS error → fallback by parsing violation_types from the loaded rows. 
State Management: 
· Separate date states:
· overviewDateRange → Statistics
· filters.dateRange → Violations list
· New UI/control state: showViolationTypesDropdown, violationTypes, isLoadingViolationTypes, violationTypesError, hasFetchedViolationTypes(ref), violationTypesContainerRef (+ positioning calc).
· Detail flow: selectedViolation, isLoadingViolationDetails.
· Pagination: apiData.pagination from server; currentPage mirrors server page; recordsPerPage from page_size.
Formatting/Parsing: Defensive parsing for violation_types (JSON array or delimited string), UTC timestamp rendering.
Navigation: 
· Row click → navigate('/violation/:id').
· Handling ?refresh=true in URL: triggers refetch of list & statistics, then navigate('/dashboard', { replace: true }) to clear the param.
· Logout clears accessToken and navigates to /login.
Resilience: 
· Violation types API: handles network/CORS errors; falls back to types extracted from current rows.
· Statistics API: on error, charts render with zeroed data; overview counts fall back to apiData.counts.
· Detail API: on error, shows minimal card data assembled from the clicked row. 

Screen Elements – Sidebar & Header (Fixed, Left, Top)


	Sl. No
	Field Name
	Type
	Behavior

	1
	Brand logo
	Image
	Static logo;

	2
	Violations
	NAV
	Current Section

	3
	Constables
	NAV
	Navigate(“/constables”)

	4
	User avatar
	Button
	Toggles user menu.

	5
	Logout
	Menu item
	Clears accessToken; navigate('/login').



Screen Elements – Overview & Filters
Overview (top):
· Violations total from statistics.summary.total_violations (fallback: apiData.counts.total_count), % change from statistics.comparison.percentage_changes.total_violations (default 0%), up/down arrow by sign.
· Header DateRangePicker controls only Statistics.
Filters strip (above table):
· Status tabs: All / New / Raised / Rejected (badges from apiData.counts).
· Search: license plate, location text, junction name, police station (note: no “username” search in code).
· Time Range (second DateRangePicker): drives Violations list refetch.
· Violation Types: multi-select dropdown (flat or category-based), with Clear All, Retry on error, and overflow-safe positioning. 
Filters strip
	Control
	Details

	Status tabs
	All / New / Raised / Rejected. Shows badges with counts.

	Search
	Text input: license plate, location, username, or ID.

	Time Range
	DateRangePicker (from/to); also a compact picker in the Overview header for quick access.

	Violation Type
	Select built from union of types present in the current data set (deduped).



Screen Elements – Table (Scrollable List)

	Column
	Notes

	Sl.No
	Calculated: (current_page - 1) * page_size + index + 1.

	Image
	64×48 preview (image_url fallback to placeholder).

	ID
	violation.id (mono).

	Status
	Badge: New (blue), Raised (green), Rejected (yellow).

	License Plate
	license_plate_number (mono).

	Violation
	First 2 types as badges + “+N” overflow. Robust parsing rules.

	Location
	2-line truncation; comma-aware splitting.

	Time
	timestamp rendered in **DD Mon YYYY



Row click → open ViolationDetail with essential props { id, license_plate_number, composite_image_path }.
Screen Elements – Pagination
Compact pager:
· Prev/Next with disabled states from API (has_prev, has_next).
· First 2 pages, ellipsis (if total_pages > 4), last 2 pages.
· Page info: Page X of Y (Z total violations).
Business Logic
1. Initial Load
· Default both date ranges to last 30 days.
· Fetch Violations (list range) and Statistics (overview range) in parallel.
2. Date Range → Period (Statistics)
· If from == to == today → period = "today"; else map span to 1 day / 7 days / 30 days / 90 days / 6 months / 1 year; include from_date & to_date.
3. Filtering
· Server-side filters via query params; client safety filter applies search/status/type only (date filtering is not repeated on client).
· Search fields: plate, location text, junction name, police station (no username).
4. Violation Types
· Load from /violation-types/; handle flat or category JSON; on error, fallback by parsing rows.
5. Detail & Stepping
· Click row → fetch details by id; merge nested shapes & preserve image/junction.
· Next (detail) prioritizes New status; if at end with has_next, load next page and select first New; else return to list.
6. Refresh Param
· ?refresh=true → refetch list + statistics, then strip param. 
 Acceptance Criteria
	Condition
	Expected Outcome

	First load (no filters)
	Violations list, charts, and overview render with last 30 days data.

	Change Status tab
	List & counts reflect selected status; charts refresh.

	Search text entered
	List filters in real time; server refetch on change.

	Change Date Range
	Both violations data and statistics refetch; period inferred.

	Select Violation Type
	List reduces to matching rows; charts remain consistent.

	Click row
	Opens ViolationDetail with accurate data.

	Next in detail at end-of-page with has_next
	Loads next page and selects first item.

	Pagination buttons
	Correct enable/disable states; page info accurate

	API errors
	Graceful UX: “Loading…” → “No violations match…” as applicable.



Page Level Validation:
· Date: “No validation required; API is source of truth. Client does not re-filter by date.”
· Filters
· No required validation; empty filters acceptable.
· Date: ignore if from > to (optional UX message) or normalize by swap.
· Violation Types
· Ignore malformed JSON; fallback to delimiter parsing; finally treat as single string.
· Timestamps
· Assume ISO in UTC; append 'Z' when formatting; render local time consistently.
 Method Details:

fetchViolations(dateRange?)
· Purpose: Load violations from API applying current filters.
· Params: optional dateRange ({ from?: Date; to?: Date }).
· Query: start_date, end_date, challan_status, repeatable violation_type, search, page.
· Pseudo Code:
1. Build URLSearchParams from date, status, violationType, search.
2. GET /violations/?….
3. Set violations, apiData.counts, apiData.pagination.
4. Handle errors → violations = [].
5. Fetches violation list data from API.
6.  Applies filters: date range, status, violation type, search text.
7. Uses server-side pagination (page, page_size).
8. Updates local state: violations, counts, and pagination.
9. Falls back to empty list on error.
10. Sort newest first by created_at|timestamp|date|violation_date|captured_at (fallback to id).
11. Sets violations, apiData.counts, apiData.pagination.

fetchStatistics(dateRange?)
· Purpose: Load chart/overview data.
· Pseudo Code:
1. Infer period by day span (1/7/30/90/6m/1y).
2. GET /violations/statistics/?period=…&include_categories=true&from_date&to_date.
3. Flatten categories into violationTypes[].
4. Set statistics.statusCounts and statistics.summary/comparison.
5. Fetches aggregated statistics (for charts & overview) from API.
6. Infers period (1 day, 7 days, 30 days, etc.) from selected date range.
7. Retrieves summary counts (total/new/raised/rejected) and category breakdowns.
8. Transforms categories into flat list for ViolationPieChart.
9. Updates local statistics state; falls back to empty if error.
10. Uses overviewDateRange if not provided; special-case “today” if from===to===today; else infer period from span and add from_date/to_date.
11. Sets statistics.categories, statistics.summary, statistics.statusCounts, statistics.comparison.
fetchViolationTypes() (new)
· Loads /violation-types/; supports flat or category response; errors → fallback by parsing current violations; caches via hasFetchedViolationTypes.
filteredViolations (useMemo)
· Purpose: Client safety filter (id/plate/location/username; status; type; date).
· Parsing violation types:
1. Try JSON.parse.
2. Else split by , → ; → |; fallback single string.
3. Clean (replace(/\\"/g,'"'), trim, remove empties).
· PseudoCode:
1. Local client-side filtering for safety/UX responsiveness.
2. Applies search (ID, license plate, location, username).
3. Applies status & violation type match (with robust parsing of violation_types).
4. Applies date-range filter.
5. Returns filtered subset of violations for rendering.
6. Search/status/type only (no client date filter).
7. Search fields: plate, location text, junction name, police station.
8. Type parsing: JSON → CSV → ; → | → single; de-escape quotes.
getStatusBadge(status) / getViolationTypeBadge(type)
· Purpose: Uniform visual encoding for badges.

handlePageChange(page)
· Purpose: Server pagination.
· Pseudo Code: 
1. GET /violations/?page=${page}; 
2. update lists, counts, pagination; 
3. set currentPage.
4. Build URL with current filters + page; update apiData.pagination and currentPage.

handleNextPage / handlePreviousPage
· Purpose: Convenience wrappers using has_next/has_prev.

handleSelectViolation(violation)
· Purpose: Open detail view with essential props only.
· GET /violations/:id; merge nested structures; preserve composite_image_path/junction_name from row if absent in detail.

handleNextViolation()
· Purpose: From detail, jump to next item or load next page then first item; otherwise Back to List.
· Pseudo Code: 
1. Used inside ViolationDetail to move to the next record. 
2. If current violation is not last → select next one. 
3. If last on current page and has_next is true → load next page and auto-select first violation. 
4. If no more pages → return to list view.
5. Next New on current page; else if has_next load next page then select first New; else back to list.

handleBackToList()
· Purpose: Close detail view, preserve list and filters.
stats (useMemo)
· Purpose: Compute totals and % change from statistics.summary/comparison or fall back to apiData.counts.
getDropdownPosition() (new)
· Calculates left-0 vs right-0 for the Types dropdown to prevent viewport overflow. 
handleLogout()
· Purpose: Logout clears accessToken and navigates to /login	
· Pseudo Code: 
1. Clearing the accessToken from local storage
2. Navigating to the Login Page.

Error Handling & Empty States
· Loading: table row “Loading violations…”.
· Empty: table row “No violations match the current filters.”
· Charts: render with zeroed data if API fails; avoid crashes on undefined fields.
· Violation details loading: show slim info bar “Loading violation details…”.
· Table “Loading violations…” and “No violations match…” states are correct; keep.
· Charts render even on stats failure with empty arrays. 
Accessibility & UX
· [bookmark: _GoBack]Row hover highlight and larger click target on image/ID.
· Distinct badge colors with semantic text.
· Truncation with tooltips (optional) for long location strings.
· Dropdown items are buttons (keyboard focusable); “Retry” action shown on types load error; Clear All button available.
· Row hover states, compact fonts, truncated location with comma-aware splitting.
 Future Enhancements:
· Server-side type list for the Violation Type dropdown (consistent taxonomy).
· Saved filter presets per user.
· CSV/Excel export for current filter snapshot.
· Time zone selector (explicit rather than implicit local rendering).
· Trendline chart (time-series), not just pies.
· Infinite scroll alternative to pager.
Comments:
1. Load with default 30-day range → totals render; charts non-empty.
2. Search by plate “AP09…” → subset rows; pagination adapts.
3. Status = “Raised” + Type = “Helmet” → list and charts consistent.
4. Date range = 2 days → period becomes “7 days”? (Based on mapping: ≤7 → “7 days”); verify statistics call.
5. Violation types malformed JSON → still shows badges via delimiter parsing.
6. End-of-page Next from detail with has_next=true → auto-load next page and select first item.
7. API error (statistics) → totals fallback to counts; % change = 0%.
8. API error (violations) → empty table state.

