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SYSTEM DESIGN AND ARCHITECTURE - DATA MODEL

One platform, four surfaces: how Kestrel Dispatch, the driver
app, the CRM and the assistant fit together

The system is a single Postgres-backed API with four clients. Nothing writes to the database except the API; the Al
assistant reads through the same API with a scoped token and never holds credentials of its own. This document
records the shape, the data model and the decisions we expect to be questioned later.
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Fie 1 System map

<
Kestrel Dispatch Cloudflare Kestrel API SQL, RLS Postgres 17 > Mapbox
web - Next.js - dispatch WAF - TLS HTTPS / JSON|  noge 22 - Fastify - REST managed - PITR routing - ETA
rate limits authz per shipper account PostGIS for stops
3 replicas - stateless .
Kestrel Dri 1‘%5 fz'f . Telematics
elematics J ——
estre river —_— : truck feed - 1/3 s
Flutter - i0S + Android : events Queue
1
tools: : Worker Redis streams - at-least-once
: ;i::z';iz;sei PoD PDF - email - ERP export <_,— K?Stre.L ERP
Shipper CRM enait.draft || ETA recompute nightly SFTP export
web - account managers ! Object store
! . o] 0
: ' _ S3-compatible - PoD photog . Email (SMTP)
. ! Dispatch assistant PoD - replies
SRR (RGN > ‘1 Claude - tool calls via API
vl.1l - read-only tracking scoped token - no DB access wofker jobs
T webhook, mTLS, ~45 msg/s
O owns business rules (O AI, read + propose only (J next release _1 dashed: async or deferred
ric 2 Data model (core entities) TasLE 1 Access and ownership
ENTITY WRITES ROW RULE
ShipperAccount Shipment
ShipperAccount CRM users account manager or depot
id vuid PK 1 :n id vuid PK id vuid PK
. A . . . . . ) manager
name, vat_id < shipper_account_id FK vehicle_id FK, driver_id F
sla_minutes int ref text UNIQUE plan_date date, depot . . . o
billing_terms pallets, weight_kg, adr planned_by user | assistan Shipment Dispatch, CRM shipper_account_id in
owner_user_id FK window_from, window_to status enum user's book
status enum E
driver per load Load Dispatch only depot = user's depot
-------------------------------------------------------- 1:n
ordered by seq Stop Dispatch, driver may update own
. Driver app load's stops
Driver
id uuid PK id uuid PK /N id uuid PK Driver, Vehicle Depot depot scoped
licence_classes text[] load_id FK, shipment_id FK plate, trailer_type manager
adr_until date seq int, kind pickup|delivgry max_pallets, max_kg
h t 1 i hy(Point tel ti it_i - . .
ome_depot venlo|duisburg geom geoqrap y(Point) elematics_unit_id PositionPing Telematics append—only, 90—day
eta, arrived_at, departed_gt bhook .
pod_id FK nullable ] webhoo partition
ProofOfDelivery, PositionPing, AuditEvent and User omitted; see appendix B (full DDL, 23 tables). . . .
y g PP AuditEvent API (automatic) insert only, no update or
delete

ASSISTANT BOUNDARY

The assistant calls six APl tools (Loads.1list, shipments.open,
drivers.available, plans.propose, email.draft,
email.lookup). It cannot publish a plan or send an email; a
dispatcher does both. Every proposal is stored with the prompt hash
and model version so a plan can be replayed during an audit.
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KEEP RISK KEEP

One Postgres, no microservice split Telematics feed has no replay Assistant proposes, people publish
Volume is around 45 writes per second at peak and The truck vendor's webhook delivers each ping Plans drafted by Claude carry a planned_by =
1.2 GB of growth per month. A single primary with once. If the APl is down for more than 10 minutes, assistant flag and sit in a review state. Dispatchers
two read replicas covers that with headroom until positions for that window are lost. We buffer at the accepted 83% of drafts unchanged in the pilot week;
roughly 600 trucks. A split would add network failure edge with a Cloudflare queue (24 h retention) and the other 17% is where the audit trail matters.
modes we do not need yet. reconcile on recovery. . .
Required by Kestrel works council agreement
Revisit at 400 trucks or 3 depots Accepted by Kestrel IT owner, 2026-03-27
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