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An embedded OTP accounting engine for Elixir applications.

Logistiki is the accounting execution layer that applications embed. It is not
a bank, an ERP, a payment system, or a compliance platform. It is the accounting
engine that those applications embed — the way Phoenix is for web, Ecto is for
persistence, Oban is for jobs, and Ash is for domains.
The name comes from the Greek word λογιστική — accounting, bookkeeping, but
deeper: reasoning, reckoning, calculation, explanation. Logistiki is not merely
about storing debits and credits; it is about explaining why accounting
events happened.
What Logistiki is
	Business event processing
	Datalog-backed accounting knowledge
	Double-entry accounting
	Immutable journals and postings
	Hierarchical business entities
	Hierarchical virtual accounts
	Entity-to-account relationship graphs
	Derived balances, statements, trial balances, general ledger, balance sheet,
income statement
	Audit evidence
	Deterministic replay
	Behaviour-based ledger backends
	A Beancount-backed accounting oracle

What Logistiki is not
	a bank, ERP, payment system, or compliance platform
	a payment rail (SWIFT, ISO 20022, ACH, card processing)
	a KYC/AML/sanctions/PEP screening tool
	a regulatory reporting or tax-filing engine
	a Phoenix dashboard (that is future work)

The central architectural principle
Applications never create journals directly. The primary public API is:
Logistiki.process(event)
Applications publish business events. Logistiki decides whether and how those
events become accounting entries. Journals and postings are internal accounting
artifacts — useful for audit, ops, and admin tooling, but not the normal
application-facing API.
%Logistiki.Event.DepositReceived{}
%Logistiki.Event.TransferSettled{}
%Logistiki.Event.FeeAssessed{}
%Logistiki.Event.InterestAccrued{}
%Logistiki.Event.RefundIssued{}
Logistiki turns those events into journals and postings, and the application asks
questions afterward:
Logistiki.balance(account)
Logistiki.statement(account)
Logistiki.trial_balance()
Logistiki.general_ledger()
Logistiki.balance_sheet()
Logistiki.income_statement()
Why business events are the primary API
Money never moves because random application code says so. Money moves because a
business event happened, the knowledge layer evaluated the rules, an accounting
policy was selected, a posting template was resolved, a journal was built,
invariants were validated, and a ledger backend executed it. Keeping that chain
explicit makes accounting explainable, reproducible, testable, and auditable.
Why Datalog is the knowledge layer
The knowledge layer is powered by ex_datalog.
Datalog is not merely a rule selector — it is the accounting knowledge layer. It
holds business rules, accounting policies, posting templates, account mappings,
constraints, and dimensions as facts and rules, and answers questions like
should this event be processed?, which policy applies?, which postings
should be generated?, which account does this role resolve to?.
Datalog decides facts and relationships. Elixir materializes journals, postings,
and persisted records. Datalog never constructs Elixir structs.
Why journals are internal artifacts
Journals and postings are essential to accounting, but they are not the main
application-facing API. They are generated by the runtime from business events,
validated by deterministic Elixir invariants, and executed by a ledger backend.
Why balances are projections
Balances are never authoritative stored state. They are projections over
immutable postings, computed by Logistiki.Projections.ProjectionEngine. Parent
account balances aggregate descendants; entity balances aggregate linked
accounts; entity subtree balances aggregate across descendant entities.
How Beancount is used
The Beancount backend (beancount_ex) is
the executable accounting specification for Logistiki. On execute_journal/2
the journal is mapped to Beancount directives and verified with Beancount.check/1
before being persisted. The regression suite compares Simulation-backend results
against the Beancount oracle. Beancount-specific types never leak into the public
API — the Logistiki.Ledger.BeancountMapper converts at the boundary.
How a future native backend fits
A future native Elixir ledger backend (and a Rust backend) must match Beancount
behaviour for shared supported features. The Logistiki.Ledger.Behaviour
contract and the regression tests guarantee that.
A runnable example
# Configure PostgreSQL (config/dev.exs is provided), then:
mix ecto.setup

# Run the demo scenario end-to-end:
mix run -e 'Logistiki.Demo.run_demo()'

# Or open the interactive Livebook walkthrough (SQLite in-memory, no PostgreSQL needed):
livebook open docs/livebooks/logistiki_demo.livemd
alias Logistiki.Event.DepositReceived

event = %DepositReceived{
  id: "evt_001",
  entity_type: "corporate",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  cash_account_code: "ASSETS:CASH:USD:NOSTRO",
  amount: Decimal.new("1000.00"),
  currency: "USD",
  occurred_at: ~U[2026-07-07 12:00:00Z],
  effective_date: ~D[2026-07-07],
  source_system: "bank_core",
  source_id: "wire_123"
}

{:ok, result} = Logistiki.process(event)
# => the knowledge layer selected :cash_deposit,
#    a journal was built, validated, posted, and audited.

{:ok, [balance]} = Logistiki.balance("ASSETS:CASH:USD:NOSTRO")
# => %Logistiki.Projections.Balance{net: Decimal.new("1000.00"), ...}
Installation
Add logistiki to your list of dependencies in mix.exs:
def deps do
  [
    {:logistiki, "~> 0.1.0"}
  ]
end
Requires Elixir 1.18+ and PostgreSQL.
Optional: SQLite for tests and Livebooks
Add ecto_sqlite3 to use SQLite in-memory instead of PostgreSQL:
def deps do
  [
    {:logistiki, "~> 0.1.0"},
    {:ecto_sqlite3, "~> 0.18"}
  ]
end
Set LOGISTIKI_DB_ADAPTER=sqlite before compilation.
Architecture overview
Business Event
    │
    ▼
Event Normalization
    │
    ▼
Datalog Fact Generation          ── ex_datalog
    │
    ▼
Business Rule Evaluation        ── Datalog (blocked / requires_approval)
    │
    ▼
Accounting Policy Selection     ── Datalog (policy/2)
    │
    ▼
Accounting Template Resolution  ── Datalog (template_posting/6, account_role/3)
    │
    ▼
Journal Builder                 ── Elixir
    │
    ▼
Posting Builder                 ── Elixir
    │
    ▼
Ledger Invariant Validation     ── pure Elixir (never Datalog)
    │
    ▼
Ledger Backend Execution        ── Simulation or Beancount
    │
    ▼
Projection Generation           ── balance / statement / trial balance
    │
    ▼
Audit Evidence
Documentation
See the docs/ directory for in-depth guides:
	Vision
	The accounting pipeline
	Business events
	The knowledge layer
	Datalog accounting policies
	Business entities
	Virtual accounts
	Entity-account relationships
	Journals and postings
	Ledger invariants
	The Beancount backend
	Projections
	Audit evidence
	Testing strategy
	Demo script

Full API documentation is available at
HexDocs.
Changelog
See CHANGELOG.md.
Contributing
	Fork the repository
	Create your feature branch (git checkout -b my-new-feature)
	Run mix test to make sure everything passes
	Commit your changes (git commit -am 'Add some feature')
	Push to the branch (git push origin my-new-feature)
	Create a new Pull Request

License
MIT — see LICENSE.
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System.put_env("LOGISTIKI_DB_ADAPTER", "sqlite")

Mix.install(
  [
    # {:logistiki, path: Path.expand("../..", __DIR__)},
     {:logistiki,  "~> 0.1.0"},
    {:ecto_sqlite3, "~> 0.24.1"}
  ],
  config: [
    {:logistiki, [{Logistiki.Repo, [database: ":memory:", pool_size: 1]}]},
    {:beancount_ex, [{:engine, Beancount.Engine.Elixir}, {Beancount.Repo, [database: ":memory:", pool_size: 1]}]}
  ]
)
Section
# Run migrations against the in-memory SQLite database.
Ecto.Migrator.run(
  Logistiki.Repo,
  Application.app_dir(:logistiki, "priv/repo/migrations"),
  :up,
  all: true
)

"Migrations complete — in-memory SQLite ready."
No external dependencies. This livebook runs entirely in-memory using
SQLite. No PostgreSQL installation is required.

1. Load the knowledge program
The Datalog knowledge base (Logistiki.Knowledge.Program) holds business rules,
accounting policies, posting templates, and account mappings as facts and rules.
program = Logistiki.Knowledge.load_program()
The program module declares:
	Relations for per-event runtime facts (event_type, event_amount_cents, event_account, …)
	Rules that derive blocked, requires_approval, policy, and account_role
	Static facts for templates, template postings, required dimensions, and static account mappings

Logistiki.Knowledge.Rules.categories()
2. Create the business entity tree
Acme Holdings
  Acme Trading Ltd
  Acme Treasury Ltd

Bluewater Trust
  Bluewater Operating Company
alias Logistiki.BusinessEntities

{:ok, acme_holdings} = BusinessEntities.create_entity(%{name: "Acme Holdings", entity_type: "company", status: "active"})
{:ok, acme_trading}  = BusinessEntities.create_entity(%{name: "Acme Trading Ltd", entity_type: "company", status: "active", parent_id: acme_holdings.id})
{:ok, acme_treasury} = BusinessEntities.create_entity(%{name: "Acme Treasury Ltd", entity_type: "company", status: "active", parent_id: acme_holdings.id})
{:ok, bluewater}     = BusinessEntities.create_entity(%{name: "Bluewater Trust", entity_type: "trust", status: "active"})
{:ok, bluewater_op}  = BusinessEntities.create_entity(%{name: "Bluewater Operating Company", entity_type: "company", status: "active", parent_id: bluewater.id})

entities = %{acme_holdings: acme_holdings, acme_trading: acme_trading, acme_treasury: acme_treasury, bluewater: bluewater, bluewater_op: bluewater_op}
Verify the closure table:
BusinessEntities.list_descendants(acme_holdings) |> Enum.map(& &1.name)
3. Create the virtual account tree
Assets
  Cash
    USD
      Nostro USD

Liabilities
  Client Deposits
    USD
      Acme Holdings
        Operating
        Payroll
        Escrow
      Bluewater Trust
        Operating

Income
  Fees
    Wire Fees

Expenses
  Interest Expense

Suspense
  USD Suspense
alias Logistiki.VirtualAccounts

# Helper to create the tree recursively
create = fn parent_id, code, type, normal, currency, children, f ->
  {:ok, account} = VirtualAccounts.create_account(%{
    code: code,
    name: code |> String.split(":") |> List.last() |> String.capitalize(),
    account_type: type,
    currency: currency,
    normal_balance: normal,
    posting_allowed: children == [],
    parent_id: parent_id
  })
  child_accounts = Enum.reduce(children, %{}, fn {c, t, n, cur, ch}, acc ->
    Map.merge(acc, f.(account.id, c, t, n, cur, ch, f))
  end)
  Map.put(child_accounts, code, account)
end

accounts = create.(nil, "ASSETS", "asset", "debit", nil, [
  {"ASSETS:CASH", "asset", "debit", nil, [
    {"ASSETS:CASH:USD", "asset", "debit", nil, [
      {"ASSETS:CASH:USD:NOSTRO", "asset", "debit", "USD", []}
    ]}
  ]}
], create)

accounts = Map.merge(accounts, create.(nil, "LIABILITIES", "liability", "credit", nil, [
  {"LIABILITIES:CLIENT_DEPOSITS", "liability", "credit", nil, [
    {"LIABILITIES:CLIENT_DEPOSITS:USD", "liability", "credit", nil, [
      {"LIABILITIES:CLIENT_DEPOSITS:USD:ACME", "client", "credit", nil, [
        {"LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING", "client", "credit", "USD", []},
        {"LIABILITIES:CLIENT_DEPOSITS:USD:ACME:PAYROLL", "client", "credit", "USD", []},
        {"LIABILITIES:CLIENT_DEPOSITS:USD:ACME:ESCROW", "client", "credit", "USD", []}
      ]},
      {"LIABILITIES:CLIENT_DEPOSITS:USD:BLUEWATER", "client", "credit", nil, [
        {"LIABILITIES:CLIENT_DEPOSITS:USD:BLUEWATER:OPERATING", "client", "credit", "USD", []}
      ]}
    ]}
  ]}
], create))

accounts = Map.merge(accounts, create.(nil, "INCOME", "income", "credit", nil, [
  {"INCOME:FEES", "income", "credit", nil, [
    {"INCOME:FEES:WIRE", "fee", "credit", "USD", []}
  ]}
], create))

accounts = Map.merge(accounts, create.(nil, "EXPENSES", "expense", "debit", nil, [
  {"EXPENSES:INTEREST", "expense", "debit", "USD", []}
], create))

accounts = Map.merge(accounts, create.(nil, "SUSPENSE", "suspense", "debit", nil, [
  {"SUSPENSE:USD", "suspense", "debit", "USD", []}
], create))

"Created #{map_size(accounts)} accounts."
4. Link entities to accounts
alias Logistiki.Relationships

Relationships.link_entity_account(entities.acme_holdings, accounts["LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING"], :owner)
Relationships.link_entity_account(entities.acme_holdings, accounts["LIABILITIES:CLIENT_DEPOSITS:USD:ACME:PAYROLL"], :owner)
Relationships.link_entity_account(entities.acme_holdings, accounts["LIABILITIES:CLIENT_DEPOSITS:USD:ACME:ESCROW"], :owner)
Relationships.link_entity_account(entities.bluewater, accounts["LIABILITIES:CLIENT_DEPOSITS:USD:BLUEWATER:OPERATING"], :owner)

"Entities linked to accounts."
5. Process a deposit event
A $1,000 deposit received into Acme Operating. The pipeline will:
normalize → generate Datalog facts → evaluate business rules → select a policy →
resolve a template → build a journal → validate invariants → execute via the
ledger backend → record audit evidence.
deposit = Logistiki.Demo.Seeds.deposit_event(
  "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  "1000.00"
)

{:ok, deposit_result} = Logistiki.process(deposit)
6. Show the policy selected by Datalog
The knowledge layer evaluated the event's facts and derived
policy(:evt, :cash_deposit) — the only matching policy.
deposit_result.policy
7. Show the generated journal
deposit_result.journal.status
deposit_result.journal.selected_policy
deposit_result.journal.idempotency_key
8. Show the generated postings
Two postings: debit cash (nostro), credit client liability.
alias Logistiki.Accounting
Accounting.list_postings(deposit_result.journal)
9. Show the ledger backend result
deposit_result.ledger_result.backend
deposit_result.ledger_result.status
10. Show balance
Cash account (debit balance = positive):
{:ok, [cash_balance]} = Logistiki.balance("ASSETS:CASH:USD:NOSTRO")
cash_balance
Client liability account (credit balance = negative):
{:ok, [client_balance]} = Logistiki.balance("LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING")
client_balance
Parent account aggregates descendants:
{:ok, acme_balances} = Logistiki.balance("LIABILITIES:CLIENT_DEPOSITS:USD:ACME")
Enum.reduce(acme_balances, Decimal.new(0), fn b, acc -> Decimal.add(b.net, acc) end)
Entity-owned accounts:
{:ok, entity_balances} = Logistiki.balance_for_entity(entities.acme_holdings)
Enum.reduce(entity_balances, Decimal.new(0), fn b, acc -> Decimal.add(b.net, acc) end)
11. Show statement (with running balance)
{:ok, lines} = Logistiki.statement("LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING")

Enum.map(lines, fn line ->
  %{
    date: line.date,
    account: line.account_code,
    debit: line.debit,
    credit: line.credit,
    running_balance: line.running_balance,
    policy: line.selected_policy
  }
end)
12. Process a wire fee event
A $25 wire fee assessed to Acme Operating.
fee = Logistiki.Demo.Seeds.fee_event(
  "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  "25.00"
)

{:ok, fee_result} = Logistiki.process(fee)
The knowledge layer selected :corporate_wire_fee because:
	event_type(:evt, :fee_assessed)
	event_fee_type(:evt, :wire_fee)
	event_entity_type(:evt, :corporate)

fee_result.policy
Balances after the fee (client liability reduced by $25):
{:ok, [client_after_fee]} = Logistiki.balance("LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING")
client_after_fee.net
{:ok, [fee_income]} = Logistiki.balance("INCOME:FEES:WIRE")
fee_income.net
13. Reverse the mistaken fee
The fee was applied in error. Reversing creates a new journal that exactly
negates the original postings, and marks the original reversed.
{:ok, reversal_result} = Logistiki.Ledger.reverse_journal(fee_result.journal, %{reason: "mistaken fee"})
reversal_result.status
reversal_result.details[:reversal].reversal_of_id
The original journal is now reversed:
original = Accounting.get_journal!(fee_result.journal.id)
original.status
14. Show balance restored
The reversal cancels the fee. The client balance is back to -$1,000:
{:ok, [client_restored]} = Logistiki.balance("LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING")
client_restored.net
Fee income is back to zero:
{:ok, [fee_restored]} = Logistiki.balance("INCOME:FEES:WIRE")
fee_restored.net
15. Show audit evidence explaining everything
Every pipeline stage was recorded as an audit event. The full trail explains
why each posting exists — the business event, the rules, the policy, the
template, the journal, and the ledger result.
trail = Logistiki.Audit.trail_for_event(deposit.id)

Enum.map(trail, fn e ->
  %{action: e.action, resource_type: e.resource_type, journal_id: e.journal_id}
end)
The fee event's audit trail:
fee_trail = Logistiki.Audit.trail_for_event(fee.id)

Enum.map(fee_trail, & &1.action)
16. Trial balance
A trial balance across all posted and reversed journals. Debits and credits
must balance per currency.
{:ok, tb} = Logistiki.trial_balance()
tb.balanced
tb.currencies
Enum.map(tb.lines, fn line ->
  %{
    account: line.account_code,
    debits: line.debit_total,
    credits: line.credit_total,
    net: line.net,
    currency: line.currency
  }
end)
17. Balance sheet
bs = Logistiki.balance_sheet()
%{
  assets: bs.totals_by_currency["USD"][:assets],
  liabilities: bs.totals_by_currency["USD"][:liabilities],
  equity: bs.totals_by_currency["USD"][:equity]
}
18. Income statement
is = Logistiki.income_statement()
is.net_profit_by_currency["USD"]
19. Process a no-accounting-impact event
A customer account was opened. This event has has_accounting_impact: false —
it produces audit evidence but no journal.
account_opened = Logistiki.Demo.Seeds.account_opened_event(
  "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:ESCROW"
)

{:ok, open_result} = Logistiki.process(account_opened)
open_result.journal
open_result.explanation[:reason]
20. Switch to the Beancount oracle backend
The Beancount backend verifies every journal with Beancount.check/1 before
persisting. It is the executable specification for Logistiki accounting
behavior.
Logistiki.put_ledger_backend(Logistiki.Ledger.Beancount)

another_deposit = Logistiki.Demo.Seeds.deposit_event(
  "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:PAYROLL",
  "500.00"
)

{:ok, oracle_result} = Logistiki.process(another_deposit)
oracle_result.ledger_result.backend
oracle_result.ledger_result.details[:oracle]
Verify the full ledger with Beancount.check/1:
Logistiki.Ledger.Beancount.verify_ledger()
Get oracle balances (BQL SELECT account, sum(position) GROUP BY account):
{:ok, oracle_balances} = Logistiki.Ledger.Beancount.oracle_balances()
# Show the oracle's view of the cash account
{:ok, cash_account} = Logistiki.VirtualAccounts.get_account_by_code("ASSETS:CASH:USD:NOSTRO")
bc_name = Logistiki.Ledger.BeancountMapper.to_beancount_account(cash_account)
oracle_balances[bc_name]
21. General ledger view
All posted and reversed postings, ordered by effective date and journal:
gl = Logistiki.general_ledger()

Enum.map(gl.lines, fn line ->
  %{
    date: line.date,
    account: line.account_code,
    direction: if(line.debit, do: "debit", else: "credit"),
    amount: line.debit || line.credit,
    currency: line.currency,
    policy: line.selected_policy
  }
end)
22. Backend agreement
The simulation and Beancount backends should agree. Both compute balances from
the same persisted postings; the Beancount backend additionally verifies each
journal with the oracle.
# Switch back to simulation for the final comparison
Logistiki.put_ledger_backend(Logistiki.Ledger.Simulation)

{:ok, [sim_cash]} = Logistiki.balance("ASSETS:CASH:USD:NOSTRO")
# Oracle view
oracle_balances[bc_name]
# Simulation view
sim_cash.net
Both should show the same positive (debit) balance for the cash account.
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	15	Audit trail explains every step
	16	Trial balance balances per currency
	17–18	Balance sheet and income statement
	19	No-accounting-impact event (account opened) — no journal, audit only
	20	Beancount oracle backend verifies journals
	21	General ledger view
	22	Simulation and Beancount backends agree



  

    LICENSE


MIT License

Copyright (c) 2026 thanos vassilakis

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

    The accounting pipeline

The accounting pipeline is the defining mental model of Logistiki. Each stage is
represented in code (Logistiki.Accounting.Pipeline), recorded in the audit
trail, and emitted as telemetry.
Business Event
    │
    ▼
Event Normalization
    │
    ▼
Datalog Fact Generation
    │
    ▼
Business Rule Evaluation
    │
    ▼
Accounting Policy Selection
    │
    ▼
Accounting Template Resolution
    │
    ▼
Journal Builder
    │
    ▼
Posting Builder
    │
    ▼
Ledger Invariant Validation
    │
    ▼
Ledger Backend Execution
    │
    ▼
Projection Generation
    │
    ▼
Audit Evidence
Stages
1. Event normalization
Logistiki.Event.normalize/1 dispatches to the event struct's Logistiki.Event
implementation and returns a Logistiki.Event.Normalized struct — the canonical,
flattened representation the knowledge layer consumes.
2. Datalog fact generation
Logistiki.Knowledge.Facts.generate/1 turns the normalized event into a list of
{relation, values} facts (e.g. {:event_type, [:evt, :deposit_received]},
{:event_amount_cents, [:evt, 100000]}). The event is represented inside the
Datalog program by the fixed atom :evt.
3. Business rule evaluation
The knowledge program (Logistiki.Knowledge.Program) derives blocked(:evt) and
requires_approval(:evt). A blocked event short-circuits with
%Logistiki.Error{code: :blocked_event}; an event requiring approval
short-circuits with %Logistiki.Error{code: :approval_required}. Events with no
accounting impact produce a valid result with journal: nil.
4. Accounting policy selection
The program derives policy(:evt, policy_name) from the event's facts. Exactly
one policy must match; zero matches yields :no_policy_found, and ambiguity is
resolved deterministically (sorted, first wins) with a warning.
5. Template resolution
For the selected policy, the program's template_posting/6 facts describe the
posting specs (sequence, direction, role, amount/currency variables). The
account_role/3 rules resolve each symbolic role (:cash_account,
:client_liability_account, :fee_income_account, ...) to a concrete account
code — either from event-provided facts or a static account_role_static/2
fallback.
6–7. Journal & posting builder
Logistiki.Accounting.JournalBuilder and Logistiki.Accounting.PostingBuilder
materialize the knowledge result into a draft %Journal{} with draft
%Posting{} structs. Datalog never constructs structs; Elixir does.
8. Ledger invariant validation
Logistiki.Accounting.InvariantValidator enforces the hard accounting
invariants in pure Elixir (debits = credits per currency, positive amounts,
leaf posting accounts, idempotency uniqueness, exact reversal). These checks
never depend on Datalog.
9. Ledger backend execution
The configured backend (Logistiki.Ledger.Simulation or
Logistiki.Ledger.Beancount) executes the journal — persisting it as posted
and (for the Beancount backend) verifying it with Beancount.check/1.
10. Projection generation
Balances, statements, trial balances, and other projections are computed from
the now-immutable postings by Logistiki.Projections.ProjectionEngine.
11. Audit evidence
Every stage is recorded as an audit_events row by Logistiki.Audit, so the
full chain — event → rules → policy → template → journal → postings → ledger
result — can be explained later.
Telemetry
Each stage emits :telemetry events (see Logistiki.Telemetry.events/0), e.g.
[:logistiki, :knowledge, :evaluate, :stop], [:logistiki, :journal, :build, :stop],
[:logistiki, :ledger, :execute, :stop], [:logistiki, :audit, :write, :stop].


  

    Audit evidence

Every important action in the accounting pipeline records audit evidence so
that, later, one can answer:
	Why did this posting exist?
	Which business event caused it?
	Which rules fired?
	Which policy was selected?
	Which template was used?
	Which accounts were selected?
	Who initiated it?
	When did it post?
	How was the balance derived?

Schema: audit_events
	field	type	notes
	id	bigint	PK
	actor_id	string	
	event_id	string	the originating business event
	journal_id	bigint	FK
	action	string	the stage action (see below)
	resource_type	string	
	resource_id	string	
	before	map	
	after	map	
	explanation	map	the stage's explanation
	metadata	map	
	inserted_at	utc_datetime	

Captured actions
	business_event_received
	event_normalized
	facts_generated
	business_rules_evaluated
	no_accounting_impact
	policy_selected
	template_selected
	journal_built
	invariant_validation_succeeded
	invariant_validation_failed
	journal_posted
	journal_reversed
	projection_generated
	audit_event_written

API
Logistiki.Audit.record(attrs)
Logistiki.Audit.record_evidence(%Logistiki.Audit.Evidence{})
Logistiki.Audit.list_audit_events(opts \\ [])
Logistiki.Audit.trail_for_event(event_id)
Logistiki.Audit.trail_for_journal(journal_id)
The pipeline calls record_evidence/1 once per event with an
Logistiki.Audit.Evidence struct that bundles every stage's action and
explanation, then records an audit_event_written marker.
Explanation
Logistiki.Accounting.Result.explanation and each journal's explanation map
preserve the full knowledge-layer decision (policy, template,
account_roles, knowledge_explanation), the originating event id and type,
and the ledger result status. Combined with the audit trail, this makes every
posting fully explainable.


  

    The Beancount backend

The Beancount backend (Logistiki.Ledger.Beancount) is the accounting oracle.
It uses beancount_ex as the executable
accounting specification. Beancount is the oracle, not the domain model —
Beancount-specific structs never escape the backend.
Responsibilities
	map virtual account codes to Beancount accounts (BeancountMapper)
	map journals to Beancount transaction directives
	map postings to Beancount postings (signed amounts: debit +, credit -)
	validate accounting behaviour with Beancount.check/1
	compute balances, statements, trial balances (delegated to the projection
engine so the Simulation and Beancount backends agree by construction)
	support regression comparison via verify_ledger/1 and oracle_balances/1

The mapper
Logistiki.Ledger.BeancountMapper converts at the boundary:
BeancountMapper.to_beancount_account(account)        # %VirtualAccount{} -> "Assets:Cash:Usd:Nostro"
BeancountMapper.to_beancount_directive(journal, postings, accounts_by_code)
BeancountMapper.to_beancount_posting(posting, account)
BeancountMapper.to_beancount_opens(accounts)
BeancountMapper.from_beancount_balance(result)
BeancountMapper.from_beancount_entry(result)
Account code mapping
Logistiki codes are colon-separated (LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING).
The mapper:
	maps the account type to a Beancount root (Assets, Liabilities, Equity,
Income, Expenses);
	drops the Logistiki root segment and CamelCases the rest (underscores removed).

The result is deterministic, stable, human-readable, and not based only on UUIDs.
Each segment starts with an uppercase letter as Beancount requires.
Signed amounts
Beancount encodes direction as sign: debits are positive, credits are
negative, regardless of account type. Account balances then read naturally
(assets positive, liabilities/income negative) and match Logistiki's
net = debit - credit projection.
Backend configuration
config :logistiki, :ledger_backend, Logistiki.Ledger.Beancount
At runtime: Logistiki.put_ledger_backend(Logistiki.Ledger.Beancount).
The beancount_ex engine defaults to Beancount.Engine.Elixir (a pure-Elixir
booking engine) so the oracle works without a Python/bean-check install.
The real bean-check/bean-query CLI engine can be configured if desired.
Oracle verification
Logistiki.Ledger.Beancount.verify_ledger/1 renders all posted and reversed
journals to a Beancount ledger and runs Beancount.check/1.
oracle_balances/1 runs a BQL SELECT account, sum(position) GROUP BY account
and returns the oracle's balances for regression comparison.
Beancount as executable specification
Every future native backend must match Beancount behaviour for shared supported
features. The regression suite (see docs/testing_strategy.md) compares
Simulation-backend results against the Beancount oracle for generated valid
journals. Results must match.


  

    Business entities

Business entities represent legal, operational, customer, organizational, or
ownership structures. They are hierarchical, maintained through a closure
table.
Acme Holdings
  Acme Trading Ltd
  Acme Treasury Ltd

Bluewater Trust
  Bluewater Operating Company
Schema: business_entities
	field	type	notes
	id	bigint	PK
	parent_id	bigint	self-reference; nil for roots
	name	string	required
	legal_name	string	
	entity_type	string	individual, company, trust, partnership, fund, bank, branch, department, counterparty, internal
	status	string	pending, active, inactive, frozen, closed
	jurisdiction	string	
	external_id	string	unique
	metadata	map	
	inserted_at / updated_at	utc_datetime	

Schema: business_entity_closure
	field	type
	ancestor_id	bigint
	descendant_id	bigint
	depth	integer

Each row records that ancestor is an ancestor of descendant at depth. A
self-row has depth 0. The closure table is rewritten on insert and on
move_entity/2 so that:
	a self-row (depth 0) is always present
	cycles are prevented
	subtree and ancestor queries are O(closure rows), not recursive CTEs

Functions
Logistiki.BusinessEntities.create_entity(attrs)
Logistiki.BusinessEntities.update_entity(entity, attrs)
Logistiki.BusinessEntities.get_entity!(id)
Logistiki.BusinessEntities.list_entities(opts \\ [])
Logistiki.BusinessEntities.list_children(entity)
Logistiki.BusinessEntities.list_descendants(entity)
Logistiki.BusinessEntities.list_ancestors(entity)
Logistiki.BusinessEntities.move_entity(entity, new_parent)
list_descendants/1 and list_ancestors/1 read the closure table directly,
which is fast and predictable for subtree balance aggregation and reporting.


  

    Business events

Business events are the application-facing input to Logistiki. They represent
business intent and carry enough data for the knowledge layer to decide whether
the event is allowed, whether approvals are required, whether it creates
accounting impact, which policy applies, which template applies, which accounts
are involved, which dimensions are required, and how audit evidence should be
recorded.
Defining an event
Use the Logistiki.Event behaviour macro:
defmodule Logistiki.Event.DepositReceived do
  use Logistiki.Event, type: "deposit_received"

  defevent do
    field :cash_account_code, :string
  end
end
use Logistiki.Event, type: "..." declares the event type and generates an
event_type/1 and normalize/1 implementation. defevent declares the event's
embedded schema — the common normalized fields (id, amount, currency,
account_code, entity_type, ...) plus any event-specific fields. Extra
event-specific fields are merged into the Logistiki.Event.Normalized struct
during normalization.
Built-in events
	Module	Type	Accounting impact
	Logistiki.Event.DepositReceived	deposit_received	debit cash, credit client liability
	Logistiki.Event.TransferSettled	transfer_settled	debit destination, credit source
	Logistiki.Event.FeeAssessed	fee_assessed	debit client liability, credit fee income
	Logistiki.Event.InterestAccrued	interest_accrued	debit interest expense, credit client liability
	Logistiki.Event.RefundIssued	refund_issued	debit client liability, credit cash
	Logistiki.Event.InvoicePaid	invoice_paid	debit counterparty, credit client
	Logistiki.Event.AccountOpened	account_opened	none (audit only)

Events with no accounting impact
Some events produce no journal (e.g. a customer opened an account, a document was
uploaded, an approval was granted). Declare has_accounting_impact: false:
defevent do
  field :has_accounting_impact, :boolean, default: false
end
A result with no journal is valid:
{:ok, %Logistiki.Accounting.Result{journal: nil, explanation: %{reason: :no_accounting_impact}}}
The normalized event
Logistiki.Event.Normalized is the canonical, flattened representation used by
the knowledge layer. Fields include id, type, source_system, source_id,
actor_id, occurred_at, effective_date, amount, currency, entity_id,
account_id, account_code, cash_account_code, fee_income_account_code,
interest_expense_account_code, destination_account_code, counterparty_id,
product_code, jurisdiction, fee_type, entity_type,
has_accounting_impact, and metadata. Not every event populates every field.
Persistence
Logistiki.Events.persist/1 stores the raw event payload alongside its
normalized form in business_events, enabling replay and audit. The pipeline
persists events automatically; the persisted status moves received → normalized → processed (or no_accounting_impact / blocked / requires_approval /
failed).


  

    Datalog accounting policies

Accounting policies answer how should this event be accounted for? They are
Datalog-backed rules in Logistiki.Knowledge.Program.
Policy selection
The policy/2 relation is derived from the event's facts:
rule policy(E, :cash_deposit) do
  event_type(E, :deposit_received)
end

rule policy(E, :corporate_wire_fee) do
  event_type(E, :fee_assessed)
  event_fee_type(E, :wire_fee)
  event_entity_type(E, :corporate)
end

rule policy(E, :retail_wire_fee) do
  event_type(E, :fee_assessed)
  event_fee_type(E, :wire_fee)
  event_entity_type(E, :individual)
end

rule policy(E, :internal_transfer) do
  event_type(E, :transfer_settled)
end

rule policy(E, :interest_accrual) do
  event_type(E, :interest_accrued)
end

rule policy(E, :refund_paid) do
  event_type(E, :refund_issued)
end
Because policies are derived from multiple facts, the knowledge layer genuinely
selects a policy based on the event's properties (event type, fee type, entity
type, product, jurisdiction, ...) rather than hard-coding a mapping.
Posting templates
Templates answer which postings should be generated by this policy? They are
static facts:
fact template(:cash_deposit)

facts :template_posting do
  row(:cash_deposit, 1, :debit,  :cash_account,             :event_amount, :event_currency)
  row(:cash_deposit, 2, :credit, :client_liability_account, :event_amount, :event_currency)
end
Each template posting spec has a sequence, a direction (:debit/:credit),
a symbolic role, and the amount/currency variables (:event_amount /
:event_currency in v0.1.0).
Account mappings
Account mappings answer which concrete account code should a symbolic role
resolve to? They are derived by account_role/3 rules:
rule account_role(E, :client_liability_account, C) do
  event_account(E, C)
end

rule account_role(E, :cash_account, C) do
  event_cash_account(E, C)
end

# Static fallback for roles not carried by the event:
rule account_role(E, R, C) do
  account_role_static(R, C)
  event_type(E, _)
end
A static fallback is provided for roles an event does not carry directly (e.g.
account_role_static(:interest_expense_account, "EXPENSES:INTEREST")).
Constraints
requires_dimension/2 facts declare which dimensions a policy requires (e.g.
requires_dimension(:cash_deposit, :entity_id)). The runtime records these for
audit; hard invariants are enforced in Elixir.
Business rules vs. accounting policies vs. ledger invariants
Three distinct rule categories (see Logistiki.Knowledge.Rules):
	Business rules (Datalog): should the event be processed / blocked /
approved?
	Accounting policies (Datalog): which policy, template, roles, dimensions?
	Ledger invariants (pure Elixir): debits equal credits, postings positive,
posted journals immutable, etc. — never Datalog.

Datalog may say what should happen. Elixir enforces what must always be true.


  

    Demo script

The demo scenario is available in two forms:
	Livebook — docs/livebooks/logistiki_demo.livemd. Open it in
Livebook for an interactive, step-by-step walkthrough
with rendered output.

	Script — Logistiki.Demo.run_demo/0 from an iex or mix run session.
Seeds the demo entity and account trees, links entities to accounts, processes
the demo business events end-to-end, and prints the results.


Running the livebook
# From the project root — no PostgreSQL required, the livebook uses SQLite in-memory:
livebook open docs/livebooks/logistiki_demo.livemd

The livebook uses Mix.install with LOGISTIKI_DB_ADAPTER=sqlite and
ecto_sqlite3 to create an in-memory SQLite database. It runs migrations
programmatically via Ecto.Migrator. No external services are needed.
Running the script
On a fresh, migrated database:
mix ecto.drop && mix ecto.create && mix ecto.migrate
mix run -e 'Logistiki.Demo.run_demo()'

Or use the simulation backend explicitly and switch to the Beancount oracle:
Logistiki.put_ledger_backend(Logistiki.Ledger.Simulation)
Logistiki.Demo.run_demo()

Logistiki.put_ledger_backend(Logistiki.Ledger.Beancount)
Logistiki.Demo.run_demo()
Demo business entities
Acme Holdings
  Acme Trading Ltd
  Acme Treasury Ltd

Bluewater Trust
  Bluewater Operating Company
Demo virtual accounts
Assets
  Cash
    USD
      Nostro USD

Liabilities
  Client Deposits
    USD
      Acme Holdings
        Operating
        Payroll
        Escrow
      Bluewater Trust
        Operating

Income
  Fees
    Wire Fees

Expenses
  Interest Expense

Suspense
  USD Suspense
Demo events
	Deposit received for Acme Operating.
	Internal transfer from Acme Operating to Acme Payroll (template available).
	Wire fee assessed to Acme Operating.
	Mistaken fee reversed.
	Suspense posting corrected (template available).
	Customer account opened with no accounting impact.

What the demo shows
	Load knowledge program.
	Create entity tree.
	Create account tree.
	Link entities to accounts.
	Process deposit event.
	Show policy selected by Datalog (:cash_deposit).
	Show generated journal.
	Show generated postings.
	Show ledger backend execution.
	Show balance.
	Show statement (with running balance).
	Process fee event (:corporate_wire_fee).
	Reverse the fee.
	Show balance restored.
	Show audit evidence explaining everything.

Seed script
priv/repo/seeds.exs seeds the demo entity and account trees (idempotent — it
skips if entities already exist). Run with mix ecto.setup or
mix ecto.reset.


  

    Entity-account relationships

Business entities and virtual accounts are separate hierarchies. They connect
through relationships that support many-to-many links, multiple relationship
types between the same pair, and effective dating.
Schema: entity_accounts
	field	type	notes
	id	bigint	PK
	business_entity_id	bigint	FK
	virtual_account_id	bigint	FK
	relationship_type	string	owner, beneficiary, controller, signatory, viewer, trustee, related_party, manager, custodian
	valid_from	date	required
	valid_to	date	nil while active
	metadata	map	
	inserted_at / updated_at	utc_datetime	

A unique index allows multiple relationship types between the same entity and
account, but prevents duplicates of the same (entity, account, type) triple.
Functions
Logistiki.Relationships.link_entity_account(entity, account, relationship_type, attrs \\ %{})
Logistiki.Relationships.unlink_entity_account(entity, account, relationship_type)
Logistiki.Relationships.list_accounts_for_entity(entity, opts \\ [])
Logistiki.Relationships.list_accounts_for_entity_tree(entity, opts \\ [])
Logistiki.Relationships.list_entities_for_account(account, opts \\ [])
Effective dating
list_* functions accept an :at option (a Date) to filter relationships
active at a point in time, and a :relationship_type option to filter by type.
Why this matters for balances
Relationships are how entity balances are computed:
	balance_for_entity/2 aggregates accounts linked to an entity
	balance_for_entity_tree/2 aggregates accounts linked to an entity or any of
its descendants (using the business-entity closure table)

This lets you ask "what is the total client liability for the Acme Holdings
subtree?" without duplicating account trees for reporting dimensions.


  

    Journals and postings

Journals and postings are internal accounting artifacts created by the
runtime from business events. They may be exposed for audit, operations,
support, import/export, and admin tooling, but applications should normally
publish business events instead of creating journals directly.
Journals
Schema: journals
	field	type	notes
	id	bigint	PK
	event_id	string	the originating business event id
	external_id	string	
	source_system / source_type / source_id	string	provenance
	selected_policy	string	recorded for explanation/replay
	selected_template	string	recorded for explanation/replay
	description	string	
	status	string	draft, validated, posted, reversed, rejected
	effective_date	date	
	posted_at	utc_datetime	set when posted
	reversed_at	utc_datetime	set when reversed
	reversal_of_id	bigint	self-reference for reversals
	idempotency_key	string	unique; prevents duplicate posting
	explanation	map	the full knowledge-layer explanation
	metadata	map	
	inserted_at / updated_at	utc_datetime	

Rules
	posted journals are immutable
	rejected journals are preserved for audit
	reversals create a new journal that exactly negates the original postings
	the idempotency key prevents duplicate posting
	the selected policy/template are recorded for explanation and replay

Postings
Schema: postings
	field	type	notes
	id	bigint	PK
	journal_id	bigint	FK
	virtual_account_id	bigint	FK; resolved from account_code on insert
	account_code	string	denormalized for audit readability
	debit_credit	string	debit or credit
	amount	decimal(20,4)	always positive
	currency	string	
	memo	string	
	sequence	integer	ordering within the journal
	metadata	map	includes the symbolic role
	inserted_at / updated_at	utc_datetime	

Rules
	amount is positive; direction encodes sign
	debit_credit is debit or credit
	the posting account must be a leaf, active, posting-allowed account
	the journal must balance per currency (debits = credits)
	postings are immutable once the journal is posted
	account_code is denormalized for audit readability but virtual_account_id
remains canonical

Reversals
A reversal is a new posted journal whose postings flip the direction of the
original postings while keeping the amount, currency, account, and sequence.
Logistiki.Accounting.reverse_journal/2 validates that the reversal exactly
negates the original (InvariantValidator.validate_reversal/2), inserts the
reversal, and marks the original reversed. Both the original and the
reversal remain balance-counted (their postings net to zero).
Administrative API
Logistiki.Accounting.draft_journal(attrs)   # admin/test helper
Logistiki.Accounting.post_journal(journal, postings)
Logistiki.Accounting.reverse_journal(journal, attrs \\ %{})
Logistiki.Accounting.get_journal!(id)
Logistiki.Accounting.list_journals(opts \\ [])
Logistiki.Accounting.list_postings(journal)
These are useful for tests, migration, support tools, and controlled operations,
but they are not the normal application-facing API.


  

    The knowledge layer

The knowledge layer is powered by ex_datalog.
It contains business facts, accounting facts, event facts, entity facts, account
facts, relationship facts, policy facts, template facts, mapping facts, and
constraint facts.
What the knowledge layer answers
	Should this event be processed?
	Is this event blocked?
	Does this event require approval?
	Which accounting policy applies?
	Which posting template applies?
	Which debit/credit account should be used?
	Which dimensions are required?
	Which account mapping applies?
	Which warnings should be attached?

The important rule
Datalog should not construct Elixir structs. Datalog decides facts and
relationships. Elixir materializes journals, postings, and persisted records.
Program
Logistiki.Knowledge.Program is an ExDatalog.Schema that declares:
	Relations for per-event runtime facts (event_type, event_amount_cents,
event_account, event_cash_account, event_fee_income_account, ...).
	Relations for derived business rules (blocked, requires_approval).
	Relations for accounting policy selection (policy).
	Relations for posting templates and account roles (template,
template_posting, requires_dimension, account_role_static,
account_role).
	Static facts for templates, template postings, required dimensions, and
static account mappings.
	Rules that derive blocked, requires_approval, policy, and
account_role from the per-event facts.

Runtime facts
Logistiki.Knowledge.Facts.generate/1 builds a list of {relation, values}
facts from a Logistiki.Event.Normalized event. The event is represented by the
fixed atom :evt inside the Datalog program. Logistiki.Knowledge.KnowledgeBase
loads Program.program/0 (which includes the compile-time static facts), adds
the runtime facts via ExDatalog.Program.add_fact/3, materializes the knowledge,
and interprets the result into a Logistiki.Knowledge.Result.
Result
Logistiki.Knowledge.Result captures:
	blocked, requires_approval
	policy — the selected accounting policy atom
	template — the selected template (= the policy in v0.1.0)
	template_postings — ordered posting specs
	account_roles — role => account_code
	required_dimensions
	explanation

Public API
Logistiki.Knowledge.evaluate(normalized_event)
Logistiki.Knowledge.materialize(normalized_event)
Logistiki.Knowledge.load_program()
Logistiki.Knowledge.assert_fact(predicate, arguments)
Logistiki.Knowledge.PolicySelector and
Logistiki.Knowledge.TemplateResolver are thin façades for callers that only
need the policy or template decision.


  

    Ledger invariants

Ledger invariants are hard accounting rules enforced in pure Elixir. They
must never depend on Datalog. Datalog may say what should happen; Elixir
enforces what must always be true.
Logistiki.Accounting.InvariantValidator
Invariants
	a journal has at least two postings
	postings reference existing accounts
	postings target leaf, active, posting-allowed accounts
	amounts are positive
	currencies are present
	debit_credit is debit or credit
	debits equal credits per currency
	the idempotency key is unique among posted journals
	frozen/closed accounts reject postings
	a reversal exactly negates the original postings
	posted journals are immutable (enforced at the context layer)

Functions
InvariantValidator.validate(journal, postings)        # full check
InvariantValidator.validate_postings(postings)         # non-DB invariants
InvariantValidator.validate_accounts(postings)         # leaf/postable checks
InvariantValidator.validate_idempotency(key)           # uniqueness among posted
InvariantValidator.validate_reversal(original, reversal)
Errors
Invariant failures return {:error, %Logistiki.Error{}} with code and
stage: :invariant_validation:
	:unbalanced_journal (too few postings, unbalanced, negative amount, missing
currency, bad direction)
	:account_not_found
	:account_not_postable
	:duplicate_idempotency_key

Why these are not in Datalog
Datalog derives what should be true from the current knowledge program.
Invariants are what must always be true, regardless of the program. Keeping
them in deterministic Elixir means a bad rule can never produce an unbalanced
journal, a posting to a parent account, or a mutated posted journal.


  

    Projections

Balances are never authoritative stored state. They are projections over
immutable postings, computed by Logistiki.Projections.ProjectionEngine.
Balance
Logistiki.balance(account_or_code, opts \\ [])
Logistiki.balance(parent_account)
Logistiki.balance_for_entity(entity)
Logistiki.balance_for_entity_tree(entity)
A Logistiki.Projections.Balance carries debit_total, credit_total, net
(debit - credit, signed), currency, and posting_count.
	Parent balances aggregate descendants — the query uses the
virtual_account_closure table to sum postings across the subtree.
	Entity balances aggregate linked accounts — via entity_accounts.
	Entity subtree balances aggregate across descendant entities — via the
business_entity_closure table joined to entity_accounts.

Balance-counted journals are those with status in ["posted", "reversed"]. A
reversed journal's postings still count because the reversal journal cancels
them; both remain balance-counted and net to zero.
Statement
Logistiki.statement(account, opts \\ []) returns ordered
Logistiki.Projections.StatementLine structs with a running balance. Each line
includes journal_id, posting_id, event_id, date, description,
account_code, debit, credit, signed amount, currency,
running_balance, source_system, source_id, selected_policy,
selected_template, and metadata.
Trial balance
Logistiki.trial_balance(opts \\ []) returns a Logistiki.Projections.TrialBalance
with debit/credit totals per account per currency. Debits and credits must
balance per currency (balanced flag).
General ledger
Logistiki.general_ledger(opts \\ []) returns all balance-counted postings
ordered by effective date and journal.
Balance sheet
Logistiki.balance_sheet(opts \\ []) returns a Logistiki.Projections.BalanceSheet
with assets, liabilities, and equity sections, each with balances and a
per-currency section total. Account types map to sections:
	Assets: asset, settlement
	Liabilities: liability, client, suspense, clearing, tax
	Equity: equity

Income statement
Logistiki.income_statement(opts \\ []) returns an
Logistiki.Projections.IncomeStatement with income and expenses sections and
a net_profit_by_currency map. Account types map to sections:
	Income: income, fee
	Expenses: expense



  

    Testing strategy

Logistiki uses TDD with ExUnit and StreamData. Tests run against PostgreSQL
through Ecto.Adapters.SQL.Sandbox (see test/support/data_case.ex).
Layout
	test/logistiki/business_entities/ — entity hierarchy and closure table
	test/logistiki/virtual_accounts/ — account hierarchy and closure table
	test/logistiki/relationships/ — entity-account links
	test/logistiki/events/ — normalization and persistence
	test/logistiki/knowledge/ — fact generation, policy selection, templates
	test/logistiki/accounting/invariant_validator_test.exs — hard invariants
	test/logistiki/ledger/ — simulation and Beancount backends, agreement
	test/logistiki/projections/ — balance, statement, trial balance, sheets
	test/logistiki/integration_test.exs — full pipeline end-to-end
	test/logistiki/property_test.exs — StreamData property tests

Coverage by category
Business entity tests
create root/child, query descendants/ancestors, move, prevent cycles, preserve
closure correctness.
Virtual account tests
create root/child, query descendants/ancestors, prevent cycles, prevent posting
to parent, require currency for posting accounts, allow nil currency for
aggregation accounts, closure correctness.
Relationship tests
link entity→account, many entities per account, many accounts per entity,
query accounts for entity / entity subtree, respect valid_from/valid_to.
Business event tests
normalize known events, reject invalid events, no-accounting-impact events,
preserve source fields, persist.
Knowledge layer tests
generate facts, evaluate business rules, block by rule, mark approval required,
select policy, detect no-policy, resolve template, resolve account roles,
static fallback.
Journal/posting tests
build journal from selected template, reject unbalanced journals, reject posting
to parent, reject negative amount, post valid journal, prevent duplicate
idempotency key, reverse posted journal, reject reversal of draft.
Projection tests
balance leaf/parent, balance entity-owned, balance entity subtree, statement
with running balance, trial balance, trial balance balances per currency,
balance sheet, income statement, general ledger.
Backend tests
simulation executes valid journal, Beancount maps deterministic valid accounts,
Beancount executes valid journal, Beancount-specific types do not leak into the
public API, simulation and Beancount agree.
Property tests (StreamData)
	balanced journals always accepted
	unbalanced journals always rejected
	reversal restores affected balances to zero
	parent account balance equals the sum of descendant balances
	posting order does not change the final balance
	simulation and Beancount backends agree for generated valid journals

Beancount as executable specification
The regression suite compares:
Generated Business Event
    → Logistiki + Beancount Backend → balances / trial balance / statements

Generated Business Event
    → Logistiki + Simulation Backend → balances / trial balance / statements
Results must match.
Running
mix test                    # full suite (uses logistiki_test DB)
mix test --only property    # property tests
mix credo                   # static analysis



  

    Virtual accounts

Virtual accounts represent accounting accounts and account-like projections. They
are hierarchical and maintained through a closure table.
Assets
  Cash
    USD
      Nostro USD

Liabilities
  Client Deposits
    USD
      Acme Holdings
        Operating
        Payroll
        Escrow

Income
  Fees
    Wire Fees

Expenses
  Interest Expense

Suspense
  USD Suspense
Important principle
Virtual accounts are not balances. Balances are derived from postings.
Schema: virtual_accounts
	field	type	notes
	id	bigint	PK
	parent_id	bigint	self-reference; nil for roots
	code	string	unique, stable, human-readable (colon-separated)
	name	string	required
	account_type	string	asset, liability, equity, income, expense, client, settlement, suspense, fee, tax, clearing
	currency	string	required for posting accounts; nil allowed for aggregation accounts
	status	string	active, inactive, frozen, closed
	posting_allowed	boolean	only leaf accounts may allow postings
	normal_balance	string	debit or credit
	external_id	string	
	metadata	map	
	inserted_at / updated_at	utc_datetime	

Schema: virtual_account_closure
	field	type
	ancestor_id	bigint
	descendant_id	bigint
	depth	integer

Self-rows (depth 0) are always present; the closure is rewritten on insert and on
move_account/2. Cycles are prevented.
Rules enforced
	account code is unique
	only leaf accounts (no children) may allow postings
	posting accounts require a currency
	aggregation accounts may have a nil currency
	a child cannot be created under a posting account
	cycles are forbidden on move

Functions
Logistiki.VirtualAccounts.create_account(attrs)
Logistiki.VirtualAccounts.update_account(account, attrs)
Logistiki.VirtualAccounts.get_account!(id)
Logistiki.VirtualAccounts.get_account_by_code!(code)
Logistiki.VirtualAccounts.list_accounts(opts \\ [])
Logistiki.VirtualAccounts.list_children(account)
Logistiki.VirtualAccounts.list_descendants(account)
Logistiki.VirtualAccounts.list_ancestors(account)
Logistiki.VirtualAccounts.move_account(account, new_parent)
Logistiki.VirtualAccounts.leaf?(account)
Logistiki.VirtualAccounts.posting_account?(account)
Account types → financial-statement sections
Logistiki.Projections.ProjectionEngine maps account types to balance-sheet and
income-statement sections:
	Assets: asset, settlement
	Liabilities: liability, client, suspense, clearing, tax
	Equity: equity
	Income: income, fee
	Expenses: expense



  

    Vision

Logistiki is an embedded OTP accounting engine for Elixir applications.
Applications embed Logistiki to obtain business event processing, a Datalog-backed
accounting knowledge layer, double-entry accounting, immutable journals and
postings, hierarchical business entities and virtual accounts, entity-to-account
relationship graphs, derived balances and statements, audit evidence,
deterministic replay, behaviour-based ledger backends, and a Beancount-backed
accounting oracle.
Design supports
Banks, FinTech platforms, ERPs, treasury platforms, crypto exchanges, brokerages,
insurance platforms, asset managers, family offices, marketplaces, internal
accounting systems, and regulated transaction systems — without baking any one
of those domains into the accounting engine.
Core philosophy
Money never moves because random application code says so. Money moves because a
business event happened, the knowledge layer evaluated the rules, a policy was
selected, a template was resolved, a journal was built, invariants were
validated, and a ledger backend executed it.
Everything must be:
	explainable — every posting traces back to a business event, a policy, a
template, and the rules that fired
	reproducible — the same event under the same knowledge program produces the
same journals and postings
	immutable once posted — posted journals and their postings never change
	auditable — every important action records audit evidence
	testable — pure functions, deterministic invariants, property tests
	replayable — event payload, selected policy, template, and program version
are persisted
	backend-independent — Logistiki.Ledger.Behaviour abstracts the backend

Layering
The application owns business processes. Logistiki owns accounting execution.
The two communicate through business events and queries — never through direct
journal creation.
	Business events — application-facing input
	Knowledge layer — ex_datalog facts, rules, policies, templates, mappings
	Accounting runtime — deterministic Elixir that builds, validates, persists
	Ledger backend — Logistiki.Ledger.Behaviour (Simulation or Beancount)

Non-goals for v0.1.0
Payment rails, SWIFT/ISO 20022/ACH, card processing, KYC/AML/sanctions/PEP,
onboarding workflows, a workflow engine, regulatory reporting, PDF statements,
invoicing, tax filing, ERP modules, a blockchain ledger, distributed consensus,
a Phoenix dashboard, and a standalone accountant app. Those are applications or
later integrations. Logistiki v0.1.0 is the embedded accounting engine.
Roadmap
	v0.1.0 — business event API, Datalog knowledge layer, policy/template
selection, hierarchical entities/accounts, entity-account relationships,
journals/postings as internal artifacts, invariant validation, simulation and
Beancount backends, balance/statement/trial-balance projections, audit
evidence, property tests.
	v0.2.0 — richer policy versioning, a replay engine, comparison between
policy versions, knowledge-program import/export, richer reporting.
	v0.3.0 — a native Elixir ledger backend with a full regression suite
against the Beancount oracle, performance work, streaming projections.
	v0.4.0 — a Phoenix LiveView dashboard package.
	v0.5.0 — a standalone accountant application foundation.
	Future — a Rust backend, a distributed ledger backend, Arrow export, an
audit-evidence lake, integrations with Kathikon, ExArrow, ExDataSketches, Mneme.



  

    
Logistiki.Event.AccountOpened 
    



      
A customer account was opened. This event has no accounting impact: it
produces audit evidence only.
has_accounting_impact defaults to false. When processed, the pipeline
returns a %Logistiki.Accounting.Result{journal: nil} with an explanation
of %{reason: :no_accounting_impact}.
Fields
Inherits all common fields from Logistiki.Event plus:
	has_accounting_impact — boolean() — default false

Example
%Logistiki.Event.AccountOpened{
  id: "evt_007",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  effective_date: ~D[2026-07-07],
  source_system: "onboarding"
}

iex> {:ok, result} = Logistiki.process(%Logistiki.Event.AccountOpened{id: "evt_007"})
iex> result.journal
nil
iex> result.explanation[:reason]
:no_accounting_impact

      




  

    
Logistiki.Event.DepositReceived 
    



      
A cash or wire deposit received into a client account.
Accounting impact: debit cash (nostro), credit client liability.
Fields
Inherits all common fields from Logistiki.Event plus:
	cash_account_code — String.t() | nil — the nostro/cash account code
(e.g. "ASSETS:CASH:USD:NOSTRO")


Example
%Logistiki.Event.DepositReceived{
  id: "evt_001",
  entity_type: "corporate",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  cash_account_code: "ASSETS:CASH:USD:NOSTRO",
  amount: Decimal.new("1000.00"),
  currency: "USD",
  occurred_at: ~U[2026-07-07 12:00:00Z],
  effective_date: ~D[2026-07-07],
  source_system: "bank_core",
  source_id: "wire_123"
}

      




  

    
Logistiki.Event.FeeAssessed 
    



      
A fee assessed against a client account (e.g. a wire fee).
Accounting impact: debit client liability, credit fee income.
Fields
Inherits all common fields from Logistiki.Event plus:
	fee_income_account_code — String.t() | nil — the fee income account
code (e.g. "INCOME:FEES:WIRE")

	fee_type — String.t() | nil — the fee type used by the knowledge layer
to select a policy (e.g. "wire_fee")


Example
%Logistiki.Event.FeeAssessed{
  id: "evt_003",
  entity_type: "corporate",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  fee_income_account_code: "INCOME:FEES:WIRE",
  amount: Decimal.new("25.00"),
  currency: "USD",
  fee_type: "wire_fee",
  effective_date: ~D[2026-07-07]
}

      




  

    
Logistiki.Event.InterestAccrued 
    



      
Interest accrued on a client account.
Accounting impact: debit interest expense, credit client liability.
Fields
Inherits all common fields from Logistiki.Event plus:
	interest_expense_account_code — String.t() | nil — the interest
expense account code (e.g. "EXPENSES:INTEREST"). If not provided, the
knowledge layer resolves this role via a static mapping.


Example
%Logistiki.Event.InterestAccrued{
  id: "evt_004",
  entity_type: "corporate",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  interest_expense_account_code: "EXPENSES:INTEREST",
  amount: Decimal.new("5.00"),
  currency: "USD",
  effective_date: ~D[2026-07-07]
}

      




  

    
Logistiki.Event.InvoicePaid 
    



      
An invoice paid by a customer from their operating account.
Accounting impact: debit counterparty, credit client.
Fields
Inherits all common fields from Logistiki.Event plus:
	cash_account_code — String.t() | nil — the cash/nostro account code

	counterparty_account_code — String.t() | nil — the counterparty's
account code (e.g. "LIABILITIES:CLIENT_DEPOSITS:USD:VENDOR")


Example
%Logistiki.Event.InvoicePaid{
  id: "evt_006",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  counterparty_account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:VENDOR",
  cash_account_code: "ASSETS:CASH:USD:NOSTRO",
  amount: Decimal.new("250.00"),
  currency: "USD",
  effective_date: ~D[2026-07-07]
}

      




  

    
Logistiki.Event.RefundIssued 
    



      
A refund issued to a customer. Accounting impact mirrors a withdrawal:
debit client liability, credit cash.
Fields
Inherits all common fields from Logistiki.Event plus:
	cash_account_code — String.t() | nil — the cash/nostro account code
(e.g. "ASSETS:CASH:USD:NOSTRO")


Example
%Logistiki.Event.RefundIssued{
  id: "evt_005",
  entity_type: "corporate",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  cash_account_code: "ASSETS:CASH:USD:NOSTRO",
  amount: Decimal.new("100.00"),
  currency: "USD",
  effective_date: ~D[2026-07-07]
}

      




  

    
Logistiki.Event.TransferSettled 
    



      
An internal transfer settled between two accounts (e.g. operating -> payroll).
Accounting impact: debit destination account, credit source (client liability).
Fields
Inherits all common fields from Logistiki.Event plus:
	cash_account_code — String.t() | nil — the cash/nostro account

	destination_account_code — String.t() | nil — the target account code
(e.g. "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:PAYROLL")


Example
%Logistiki.Event.TransferSettled{
  id: "evt_002",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  destination_account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:PAYROLL",
  amount: Decimal.new("500.00"),
  currency: "USD",
  effective_date: ~D[2026-07-07]
}

      




  

    
Logistiki.Events.BusinessEvent 
    



      
Persisted record of a normalized business event.
Business event persistence enables replay and audit. The payload stores the
original event as published by the application; normalized_payload stores the
flattened Logistiki.Event.Normalized representation used by the pipeline.
Fields
	id — integer() — primary key (e.g. 1)
	event_type — String.t() — e.g. "deposit_received", "fee_assessed"
	source_system — String.t() | nil — e.g. "bank_core", "onboarding"

	source_id — String.t() | nil — e.g. "wire_123", "crm_456"

	actor_id — String.t() | nil — who initiated the event (e.g. "user_789")

	occurred_at — DateTime.t() | nil — when the event happened (e.g. ~U[2026-07-07 12:00:00Z])

	effective_date — Date.t() | nil — accounting effective date (e.g. ~D[2026-07-07])

	payload — map() — the original event as a string-keyed map (default %{})
	normalized_payload — map() | nil — the Normalized.to_map/1 representation

	status — String.t() — one of statuses/0 (default "received", e.g. "processed")
	explanation — map() | nil — pipeline explanation (on completion)

	metadata — map() — extensible metadata (default %{})
	inserted_at — DateTime.t() | nil — set by Ecto

	updated_at — DateTime.t() | nil — set by Ecto


Status transitions
received → normalized → processed (or no_accounting_impact,
blocked, requires_approval, failed).
Example
%Logistiki.Events.BusinessEvent{
  id: 1,
  event_type: "deposit_received",
  source_system: "bank_core",
  source_id: "wire_123",
  status: "processed",
  normalized_payload: %{"id" => "evt_001", "type" => "deposit_received", ...},
  inserted_at: ~U[2026-07-07 12:00:00Z]
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The BusinessEvent struct type — a persisted record of a normalized business
event.



    





  
    Functions
  


    
      
        statuses()

      


        Returns the list of allowed business-event statuses as atoms.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Events.BusinessEvent{
  __meta__: term(),
  actor_id: String.t() | nil,
  effective_date: Date.t() | nil,
  event_type: String.t() | nil,
  explanation: map() | nil,
  id: integer() | nil,
  inserted_at: DateTime.t() | nil,
  metadata: map() | nil,
  normalized_payload: map() | nil,
  occurred_at: DateTime.t() | nil,
  payload: map() | nil,
  source_id: String.t() | nil,
  source_system: String.t() | nil,
  status: String.t() | nil,
  updated_at: DateTime.t() | nil
}


      


The BusinessEvent struct type — a persisted record of a normalized business
event.
Fields
	id — integer() | nil — primary key

	event_type — String.t() | nil — e.g. "deposit_received"

	source_system — String.t() | nil — e.g. "bank_core"

	source_id — String.t() | nil — e.g. "wire_123"

	actor_id — String.t() | nil — e.g. "user_789"

	occurred_at — DateTime.t() | nil — e.g. ~U[2026-07-07 12:00:00Z]

	effective_date — Date.t() | nil — e.g. ~D[2026-07-07]

	payload — map() | nil — original event as a string-keyed map

	normalized_payload — map() | nil — flattened event representation

	status — String.t() | nil — e.g. "processed", "blocked"

	explanation — map() | nil — pipeline explanation

	metadata — map() | nil — extensible metadata

	inserted_at — DateTime.t() | nil

	updated_at — DateTime.t() | nil


Example
%Logistiki.Events.BusinessEvent{
  id: 1, event_type: "deposit_received", status: "processed"
}

  


        

      

      
        Functions


        


  
    
      
    
    
      statuses()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec statuses() :: [atom(), ...]


      


Returns the list of allowed business-event statuses as atoms.
Returns
	[atom()] — [:received, :normalized, :blocked, :requires_approval, :processed, :no_accounting_impact, :failed]

Examples
iex> :processed in Logistiki.Events.BusinessEvent.statuses()
true

  


        

      


  

    
Logistiki 
    



      
Logistiki — an embedded OTP accounting engine for Elixir applications.
Logistiki is the accounting execution layer that applications embed. It is
not a bank, an ERP, a payment system, or a compliance platform.
The primary API
Applications publish business events:
Logistiki.process(%Logistiki.Event.DepositReceived{...})
Logistiki decides whether and how those events become accounting entries.
Applications should not directly create journals or postings as their
normal workflow — those are internal accounting artifacts.
Querying the results
Logistiki.balance(account)
Logistiki.statement(account)
Logistiki.trial_balance()
Logistiki.general_ledger()
Logistiki.balance_sheet()
Logistiki.income_statement()
Balances are projections over immutable postings — never the source of truth.
Administrative API
Lower-level functions live under explicit namespaces (Logistiki.Accounting,
Logistiki.BusinessEntities, Logistiki.VirtualAccounts,
Logistiki.Relationships, Logistiki.Knowledge, Logistiki.Audit).

      


      
        Summary


  
    Functions
  


    
      
        balance(account_or_code, opts \\ [])

      


        Computes the balance(s) for an account.



    


    
      
        balance_for_entity(entity, opts \\ [])

      


        Computes balances for accounts linked to entity.



    


    
      
        balance_for_entity_tree(entity, opts \\ [])

      


        Computes balances for accounts linked to entity or any of its descendants.



    


    
      
        balance_sheet(opts \\ [])

      


        Builds a balance sheet (assets, liabilities, equity).



    


    
      
        error()

      


        Returns the Logistiki.Error struct module (for documentation/introspection).



    


    
      
        general_ledger(opts \\ [])

      


        Builds a general ledger view of all posted and reversed postings.



    


    
      
        income_statement(opts \\ [])

      


        Builds an income statement (income, expenses, net profit).



    


    
      
        ledger_backend()

      


        Returns the configured ledger backend module.



    


    
      
        process(event, opts \\ [])

      


        Processes a business event through the full accounting pipeline.



    


    
      
        put_ledger_backend(module)

      


        Sets the ledger backend at runtime (mainly for tests and demos).



    


    
      
        result()

      


        Returns the Logistiki.Accounting.Result struct module (for documentation/introspection).



    


    
      
        statement(account_or_code, opts \\ [])

      


        Builds a running-balance statement for an account.



    


    
      
        trial_balance(opts \\ [])

      


        Builds a trial balance across all posted and reversed journals.



    





      


      
        Functions


        


    

  
    
      
    
    
      balance(account_or_code, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec balance(
  VirtualAccount.t() | String.t() | integer(),
  keyword()
) :: {:ok, [Logistiki.Projections.Balance.t()]} | {:error, term()}


      


Computes the balance(s) for an account.
Aggregates descendant postings when account_or_code is a parent account,
using the closure table for fast subtree queries.
Arguments
	account_or_code — one of:
	%Logistiki.VirtualAccounts.VirtualAccount{} — the account struct
	String.t — an account code (e.g. "ASSETS:CASH:USD:NOSTRO") or id
	integer() — an account id


	opts — keyword() of options:
	:currency — String.t — filter to a single currency (e.g. "USD")



Returns
	{:ok, [Logistiki.Projections.Balance.t()]} — one balance per currency.
	{:error, :account_not_found} — the account does not exist.

Examples
iex> {:ok, [balance]} = Logistiki.balance("ASSETS:CASH:USD:NOSTRO")
iex> balance.net
Decimal.new("1000.00")

iex> {:ok, balances} = Logistiki.balance("LIABILITIES:CLIENT_DEPOSITS:USD:ACME")
iex> Enum.reduce(balances, Decimal.new(0), &Decimal.add(&1.net, &2.net))
Decimal.new("-1000.00")

iex> {:error, :account_not_found} = Logistiki.balance("UNKNOWN:CODE")

  



    

  
    
      
    
    
      balance_for_entity(entity, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec balance_for_entity(
  BusinessEntity.t() | integer(),
  keyword()
) :: {:ok, [Logistiki.Projections.Balance.t()]}


      


Computes balances for accounts linked to entity.
Uses the entity_accounts relationship table to find all accounts owned by
(or otherwise linked to) the entity, then sums postings across them.
Arguments
	entity — %Logistiki.BusinessEntities.BusinessEntity{} or entity id.
	opts — keyword() of options:	:currency — String.t — filter to a currency (e.g. "USD")
	:relationship_type — atom() — filter by type (e.g. :owner)
	:at — Date.t — effective date for temporal filtering



Returns
	{:ok, [Logistiki.Projections.Balance.t()]} — balances per currency.

Examples
iex> {:ok, balances} = Logistiki.balance_for_entity(acme_entity)
iex> hd(balances).net
Decimal.new("-1000.00")

iex> {:ok, balances} = Logistiki.balance_for_entity(acme_entity, relationship_type: :owner)

  



    

  
    
      
    
    
      balance_for_entity_tree(entity, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec balance_for_entity_tree(
  BusinessEntity.t() | integer(),
  keyword()
) :: {:ok, [Logistiki.Projections.Balance.t()]}


      


Computes balances for accounts linked to entity or any of its descendants.
Uses the business-entity closure table to find all descendant entities, then
finds all accounts linked to any of them, and sums postings across the set.
Arguments
	entity — %Logistiki.BusinessEntities.BusinessEntity{} or entity id.
	opts — keyword() of options:	:currency — String.t — filter to a currency
	:relationship_type — atom() — filter by type
	:at — Date.t — effective date



Returns
	{:ok, [Logistiki.Projections.Balance.t()]} — balances per currency.

Examples
iex> {:ok, balances} = Logistiki.balance_for_entity_tree(acme_holdings)
iex> Enum.reduce(balances, Decimal.new(0), &Decimal.add(&1.net, &2.net))
Decimal.new("-1500.00")

  



    

  
    
      
    
    
      balance_sheet(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec balance_sheet(keyword()) :: Logistiki.Projections.BalanceSheet.t()


      


Builds a balance sheet (assets, liabilities, equity).
Arguments
	opts — keyword() of options:	:currency — String.t — filter to a currency



Returns
	%Logistiki.Projections.BalanceSheet{} — with assets, liabilities,
equity sections (each with balances and totals_by_currency), and
totals_by_currency.

Examples
iex> bs = Logistiki.balance_sheet()
iex> bs.totals_by_currency["USD"][:assets]
Decimal.new("1000.00")
iex> bs.totals_by_currency["USD"][:liabilities]
Decimal.new("-1000.00")

  



  
    
      
    
    
      error()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec error() :: module()


      


Returns the Logistiki.Error struct module (for documentation/introspection).
Examples
iex> Logistiki.error()
Logistiki.Error

  



    

  
    
      
    
    
      general_ledger(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec general_ledger(keyword()) :: Logistiki.Projections.GeneralLedger.t()


      


Builds a general ledger view of all posted and reversed postings.
Returns all postings ordered by effective date, journal insertion, then
posting sequence.
Arguments
	opts — keyword() of options:	:currency — String.t — filter to a currency



Returns
	%Logistiki.Projections.GeneralLedger{} — with lines.

Examples
iex> gl = Logistiki.general_ledger()
iex> length(gl.lines)
4
iex> hd(gl.lines).account_code
"ASSETS:CASH:USD:NOSTRO"

  



    

  
    
      
    
    
      income_statement(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec income_statement(keyword()) :: Logistiki.Projections.IncomeStatement.t()


      


Builds an income statement (income, expenses, net profit).
Arguments
	opts — keyword() of options:	:currency — String.t — filter to a currency



Returns
	%Logistiki.Projections.IncomeStatement{} — with income, expenses
sections and net_profit_by_currency.

Examples
iex> is = Logistiki.income_statement()
iex> is.net_profit_by_currency["USD"]
Decimal.new("-25.00")

  



  
    
      
    
    
      ledger_backend()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec ledger_backend() :: module()


      


Returns the configured ledger backend module.
Returns
	module() — e.g. Logistiki.Ledger.Simulation or Logistiki.Ledger.Beancount.

Examples
iex> Logistiki.ledger_backend()
Logistiki.Ledger.Simulation

  



    

  
    
      
    
    
      process(event, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec process(struct(), keyword()) ::
  {:ok, Logistiki.Accounting.Result.t()} | {:error, Logistiki.Error.t()}


      


Processes a business event through the full accounting pipeline.
The event is normalized, Datalog facts are generated, business rules are
evaluated, an accounting policy is selected, a posting template is resolved,
a journal is built and validated, the ledger backend executes it, projections
are updated, and audit evidence is recorded. Every stage is emitted as
telemetry and recorded in the audit trail.
Arguments
	event — a business event struct implementing Logistiki.Event
(e.g. %Logistiki.Event.DepositReceived{}, %Logistiki.Event.FeeAssessed{}).

	opts — keyword() of options:
	:currency — String.t — filter projections to a currency (e.g. "USD")



Returns
	{:ok, %Logistiki.Accounting.Result{}} — the pipeline succeeded.
A result with journal: nil is valid (an event with no accounting impact).

	{:error, %Logistiki.Error{}} — the pipeline rejected the event.


Examples
iex> event = %Logistiki.Event.DepositReceived{
...>   id: "evt_001",
...>   entity_type: "corporate",
...>   account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
...>   cash_account_code: "ASSETS:CASH:USD:NOSTRO",
...>   amount: Decimal.new("1000.00"),
...>   currency: "USD",
...>   effective_date: ~D[2026-07-07]
...> }
iex> {:ok, result} = Logistiki.process(event)
iex> result.policy
:cash_deposit
iex> result.journal.status
"posted"

iex> event = %Logistiki.Event.AccountOpened{id: "evt_002", account_code: "LIAB:ACME"}
iex> {:ok, result} = Logistiki.process(event)
iex> result.journal
nil

iex> {:error, %Logistiki.Error{code: :blocked_event}} = Logistiki.process(blocked_event)

  



  
    
      
    
    
      put_ledger_backend(module)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec put_ledger_backend(module()) :: :ok


      


Sets the ledger backend at runtime (mainly for tests and demos).
Arguments
	module — module() — a module implementing Logistiki.Ledger.Behaviour
(e.g. Logistiki.Ledger.Beancount).

Examples
iex> Logistiki.put_ledger_backend(Logistiki.Ledger.Beancount)
:ok
iex> Logistiki.ledger_backend()
Logistiki.Ledger.Beancount

  



  
    
      
    
    
      result()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec result() :: module()


      


Returns the Logistiki.Accounting.Result struct module (for documentation/introspection).
Examples
iex> Logistiki.result()
Logistiki.Accounting.Result

  



    

  
    
      
    
    
      statement(account_or_code, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec statement(
  VirtualAccount.t() | String.t() | integer(),
  keyword()
) :: {:ok, [Logistiki.Projections.StatementLine.t()]} | {:error, term()}


      


Builds a running-balance statement for an account.
Returns ordered statement lines (by effective date, journal insertion, then
posting sequence) each carrying a running balance per currency.
Arguments
	account_or_code — %VirtualAccount{}, account code (String.t), or id (integer()).
	opts — keyword() of options:	:currency — String.t — filter to a currency



Returns
	{:ok, [Logistiki.Projections.StatementLine.t()]} — ordered lines.
	{:error, :account_not_found} — the account does not exist.

Examples
iex> {:ok, lines} = Logistiki.statement("LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING")
iex> hd(lines).running_balance
Decimal.new("-1000.00")
iex> hd(lines).selected_policy
"cash_deposit"

  



    

  
    
      
    
    
      trial_balance(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec trial_balance(keyword()) :: {:ok, Logistiki.Projections.TrialBalance.t()}


      


Builds a trial balance across all posted and reversed journals.
Returns debit/credit totals per account per currency. Debits and credits must
balance per currency (balanced flag).
Arguments
	opts — keyword() of options:	:currency — String.t — filter to a currency



Returns
	{:ok, %Logistiki.Projections.TrialBalance{}} — with lines, currencies, balanced.

Examples
iex> {:ok, tb} = Logistiki.trial_balance()
iex> tb.balanced
true
iex> tb.currencies
["USD"]
iex> hd(tb.lines).account_code
"ASSETS:CASH:USD:NOSTRO"

  


        

      


  

    
Logistiki.Event behaviour
    



      
Behaviour implemented by business events.
Applications publish business events. Logistiki decides whether and how those
events become accounting entries. An event must be able to report its type and
normalize itself into a Logistiki.Event.Normalized struct.
Defining events
Use the defevent macro to declare a business event struct with the common
normalized fields and an automatic Logistiki.Event implementation:
defmodule Logistiki.Event.DepositReceived do
  use Logistiki.Event, type: "deposit_received"

  defevent do
    field :cash_account_code, :string
  end
end
Common fields provided by defevent
Every event struct built with defevent includes: id, source_system,
source_id, actor_id, occurred_at, effective_date, amount,
currency, entity_id, account_id, account_code, counterparty_id,
product_code, jurisdiction, entity_type, metadata. Additional
event-specific fields are declared inside the defevent do ... end block.
Dispatchers
Logistiki.Event.event_type/1 and Logistiki.Event.normalize/1 dispatch to
the event struct's implementation so callers don't need to know the module.

      


      
        Summary


  
    Callbacks
  


    
      
        event_type(struct)

      


        Returns the string event type used by the knowledge layer.



    


    
      
        normalize(struct)

      


        Normalizes the event into a Logistiki.Event.Normalized struct.



    





  
    Functions
  


    
      
        __using__(opts)

      


        Injects the Logistiki.Event behaviour and the event_type/1 implementation
into the calling module. Used with use Logistiki.Event, type: "...".



    


    
      
        defevent(list)

      


        Declares the event struct fields (beyond the common normalized fields) and
generates a normalize/1 implementation that flattens the event into a
Logistiki.Event.Normalized struct.



    


    
      
        event_type(event)

      


        Dispatches to the event struct's event_type/1 implementation.



    


    
      
        normalize(event)

      


        Dispatches to the event struct's normalize/1 implementation.



    





      


      
        Callbacks


        


  
    
      
    
    
      event_type(struct)



        
          
        

    

  


  

      

          @callback event_type(struct :: term()) :: String.t()


      


Returns the string event type used by the knowledge layer.
Callback arguments
	struct — the event struct (e.g. %Logistiki.Event.DepositReceived{}).

Returns
	String.t() — e.g. "deposit_received".


  



  
    
      
    
    
      normalize(struct)



        
          
        

    

  


  

      

          @callback normalize(struct :: term()) ::
  {:ok, Logistiki.Event.Normalized.t()} | {:error, term()}


      


Normalizes the event into a Logistiki.Event.Normalized struct.
Callback arguments
	struct — the event struct.

Returns
	{:ok, %Logistiki.Event.Normalized{}} — the flattened event.
	{:error, term()} — normalization failed.


  


        

      

      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

Injects the Logistiki.Event behaviour and the event_type/1 implementation
into the calling module. Used with use Logistiki.Event, type: "...".
Options
	:type — String.t — the event type string used by the knowledge layer
(e.g. "deposit_received", "fee_assessed").

Example
use Logistiki.Event, type: "deposit_received"

  



  
    
      
    
    
      defevent(list)


        (since 0.1.0)

        (macro)


        
          
        

    

  


  

Declares the event struct fields (beyond the common normalized fields) and
generates a normalize/1 implementation that flattens the event into a
Logistiki.Event.Normalized struct.
Arguments
	block — a do block containing Ecto.Schema.field/3 declarations for
event-specific fields (e.g. field :cash_account_code, :string).

Generated code
The macro builds an embedded_schema with the common fields plus any
declared fields, and a normalize/1 function that constructs a
%Logistiki.Event.Normalized{} from the event struct, merging in any
extra event-specific fields (like cash_account_code).
Example
defevent do
  field :cash_account_code, :string
  field :fee_income_account_code, :string
end

  



  
    
      
    
    
      event_type(event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec event_type(struct()) :: String.t()


      


Dispatches to the event struct's event_type/1 implementation.
Arguments
	event — a struct implementing Logistiki.Event.

Returns
	String.t() — the event type (e.g. "deposit_received").

Examples
iex> Logistiki.Event.event_type(%Logistiki.Event.DepositReceived{})
"deposit_received"

  



  
    
      
    
    
      normalize(event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec normalize(struct()) :: {:ok, Logistiki.Event.Normalized.t()} | {:error, term()}


      


Dispatches to the event struct's normalize/1 implementation.
Arguments
	event — a struct implementing Logistiki.Event.

Returns
	{:ok, %Logistiki.Event.Normalized{}} — the flattened event.
	{:error, term()} — normalization failed.

Examples
iex> {:ok, normalized} = Logistiki.Event.normalize(%Logistiki.Event.DepositReceived{id: "evt_1"})
iex> normalized.type
"deposit_received"

  


        

      


  

    
Logistiki.Event.Normalized 
    



      
The canonical, flattened representation of a business event.
The knowledge layer generates facts from this struct. Not every event
populates every field.
Fields
	id — String.t() | nil — the event id (e.g. "evt_001")

	type — String.t() — the event type (e.g. "deposit_received")
	source_system — String.t() | nil — e.g. "bank_core"

	source_id — String.t() | nil — e.g. "wire_123"

	actor_id — String.t() | nil

	occurred_at — DateTime.t() | nil

	effective_date — Date.t() | nil

	amount — Decimal.t() | nil — e.g. Decimal.new("1000.00")

	currency — String.t() | nil — e.g. "USD"

	entity_id — String.t() | nil

	account_id — String.t() | nil

	account_code — String.t() | nil — e.g. "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING"

	cash_account_code — String.t() | nil

	fee_income_account_code — String.t() | nil

	interest_expense_account_code — String.t() | nil

	destination_account_code — String.t() | nil

	counterparty_account_code — String.t() | nil

	counterparty_id — String.t() | nil

	product_code — String.t() | nil

	jurisdiction — String.t() | nil

	fee_type — String.t() | nil — e.g. "wire_fee"

	entity_type — String.t() | nil — e.g. "corporate", "individual"

	has_accounting_impact — boolean() — default true; false for
events like AccountOpened
	metadata — map() — default %{}

Example
%Logistiki.Event.Normalized{
  id: "evt_001",
  type: "deposit_received",
  amount: Decimal.new("1000.00"),
  currency: "USD",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  cash_account_code: "ASSETS:CASH:USD:NOSTRO",
  entity_type: "corporate",
  effective_date: ~D[2026-07-07]
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The canonical, flattened representation of a business event.



    





  
    Functions
  


    
      
        new(attrs)

      


        Builds a normalized event from a keyword/map of fields.



    


    
      
        to_map(event)

      


        Converts the normalized event into a plain string-keyed map suitable for
persistence (JSONB columns) and audit records.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Event.Normalized{
  account_code: String.t() | nil,
  account_id: String.t() | nil,
  actor_id: String.t() | nil,
  amount: Decimal.t() | nil,
  cash_account_code: String.t() | nil,
  counterparty_account_code: String.t() | nil,
  counterparty_id: String.t() | nil,
  currency: String.t() | nil,
  destination_account_code: String.t() | nil,
  effective_date: Date.t() | nil,
  entity_id: String.t() | nil,
  entity_type: String.t() | nil,
  fee_income_account_code: String.t() | nil,
  fee_type: String.t() | nil,
  has_accounting_impact: boolean(),
  id: String.t() | nil,
  interest_expense_account_code: String.t() | nil,
  jurisdiction: String.t() | nil,
  metadata: map(),
  occurred_at: DateTime.t() | nil,
  product_code: String.t() | nil,
  source_id: String.t() | nil,
  source_system: String.t() | nil,
  type: String.t()
}


      


The canonical, flattened representation of a business event.
The knowledge layer generates facts from this struct. Not every event
populates every field.
Fields
	id — String.t() | nil — event id (e.g. "evt_001")

	type — String.t() — event type (e.g. "deposit_received", "fee_assessed")
	source_system — String.t() | nil — e.g. "bank_core", "onboarding"

	source_id — String.t() | nil — e.g. "wire_123"

	actor_id — String.t() | nil — e.g. "user_789"

	occurred_at — DateTime.t() | nil — e.g. ~U[2026-07-07 12:00:00Z]

	effective_date — Date.t() | nil — e.g. ~D[2026-07-07]

	amount — Decimal.t() | nil — e.g. Decimal.new("1000.00")

	currency — String.t() | nil — e.g. "USD", "EUR"

	entity_id — String.t() | nil — e.g. "1"

	account_id — String.t() | nil — e.g. "10"

	account_code — String.t() | nil — e.g. "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING"

	cash_account_code — String.t() | nil — e.g. "ASSETS:CASH:USD:NOSTRO"

	fee_income_account_code — String.t() | nil — e.g. "INCOME:FEES:WIRE"

	interest_expense_account_code — String.t() | nil — e.g. "EXPENSES:INTEREST"

	destination_account_code — String.t() | nil — e.g. "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:PAYROLL"

	counterparty_account_code — String.t() | nil — e.g. "LIABILITIES:CLIENT_DEPOSITS:USD:VENDOR"

	counterparty_id — String.t() | nil — e.g. "5"

	product_code — String.t() | nil — e.g. "retail_deposit"

	jurisdiction — String.t() | nil — e.g. "US", "EU"

	fee_type — String.t() | nil — e.g. "wire_fee", "monthly_fee"

	entity_type — String.t() | nil — e.g. "corporate", "individual"

	has_accounting_impact — boolean() — default true; false for AccountOpened
	metadata — map() — default %{}

Example
%Logistiki.Event.Normalized{
  id: "evt_001", type: "deposit_received",
  amount: Decimal.new("1000.00"), currency: "USD",
  account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING",
  cash_account_code: "ASSETS:CASH:USD:NOSTRO",
  entity_type: "corporate", effective_date: ~D[2026-07-07]
}

  


        

      

      
        Functions


        


  
    
      
    
    
      new(attrs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(keyword() | map()) :: t()


      


Builds a normalized event from a keyword/map of fields.
Arguments
	attrs — keyword() or map() of field names to values.

Returns
	%Logistiki.Event.Normalized{} — the struct.

Examples
iex> Logistiki.Event.Normalized.new(%{id: "evt_1", type: "deposit_received", amount: Decimal.new("100")})
%Logistiki.Event.Normalized{id: "evt_1", type: "deposit_received", amount: Decimal.new("100"), ...}

  



  
    
      
    
    
      to_map(event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Converts the normalized event into a plain string-keyed map suitable for
persistence (JSONB columns) and audit records.
Decimal → string, DateTime → ISO 8601, Date → ISO 8601. Nil fields are
omitted.
Arguments
	event — %Logistiki.Event.Normalized{}.

Returns
	map() — string-keyed, with encoded values.

Examples
iex> Logistiki.Event.Normalized.to_map(%Logistiki.Event.Normalized{id: "evt_1", type: "deposit_received", amount: Decimal.new("1000.00")})
%{"id" => "evt_1", "type" => "deposit_received", "amount" => "1000.00", "has_accounting_impact" => true, "metadata" => %{}}

  


        

      


  

    
Logistiki.Events 
    



      
The context for business events.
Persists, normalizes, and retrieves business events. Normalization dispatches
to the event struct's Logistiki.Event implementation.
Normalization
normalize/1 calls the event struct's Logistiki.Event.normalize/1 callback
and returns a %Logistiki.Event.Normalized{} — the flattened representation
the knowledge layer consumes.
Persistence
persist/1 normalizes the event and inserts a BusinessEvent row with both
the raw payload (string-keyed map of the original struct) and the
normalized_payload (the flattened form). Status starts at "normalized".

      


      
        Summary


  
    Functions
  


    
      
        get_event!(id)

      


        Fetches a persisted business event by id, raising if not found.



    


    
      
        list_events(opts \\ [])

      


        Lists persisted business events, optionally filtered.



    


    
      
        normalize(struct)

      


        Normalizes a business event struct through its Logistiki.Event
implementation.



    


    
      
        persist(struct)

      


        Persists a raw business event struct along with its normalized form.



    


    
      
        update_status(event, status, explanation \\ nil)

      


        Updates the status of a persisted business event.



    





      


      
        Functions


        


  
    
      
    
    
      get_event!(id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_event!(integer()) :: Logistiki.Events.BusinessEvent.t()


      


Fetches a persisted business event by id, raising if not found.
Arguments
	id — integer() — the business_events primary key.

Returns
	%BusinessEvent{} — the persisted event. Raises Ecto.NoResultsError if not found.

Examples
iex> event = Logistiki.Events.get_event!(1)
iex> event.event_type
"deposit_received"

  



    

  
    
      
    
    
      list_events(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_events(keyword()) :: [Logistiki.Events.BusinessEvent.t()]


      


Lists persisted business events, optionally filtered.
Arguments
	opts — keyword() of options:	:event_type — String.t — e.g. "deposit_received"
	:status — String.t — e.g. "processed", "blocked"



Returns
	[BusinessEvent.t()] — ordered by inserted_at descending. Empty list
if none match.

Examples
iex> Logistiki.Events.list_events(status: "processed")
[%BusinessEvent{event_type: "deposit_received", ...}]

iex> Logistiki.Events.list_events(event_type: "fee_assessed")
[%BusinessEvent{event_type: "fee_assessed", ...}]

  



  
    
      
    
    
      normalize(struct)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec normalize(struct()) :: {:ok, Logistiki.Event.Normalized.t()} | {:error, term()}


      


Normalizes a business event struct through its Logistiki.Event
implementation.
Arguments
	struct — a business event struct implementing Logistiki.Event.

Returns
	{:ok, %Logistiki.Event.Normalized{}} — the flattened event.
	{:error, term()} — normalization failed.

Examples
iex> {:ok, normalized} = Logistiki.Events.normalize(%Logistiki.Event.DepositReceived{id: "evt_1"})
iex> normalized.type
"deposit_received"

  



  
    
      
    
    
      persist(struct)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec persist(struct()) ::
  {:ok, Logistiki.Events.BusinessEvent.t()} | {:error, term()}


      


Persists a raw business event struct along with its normalized form.
Arguments
	struct — a business event struct implementing Logistiki.Event
(e.g. %Logistiki.Event.DepositReceived{}).

Returns
	{:ok, %BusinessEvent{}} — the persisted record (status "normalized").
	{:error, term()} — normalization or persistence failed.

Examples
iex> {:ok, persisted} = Logistiki.Events.persist(%Logistiki.Event.DepositReceived{
...>   id: "evt_001", amount: Decimal.new("1000.00"), currency: "USD", ...
...> })
iex> persisted.event_type
"deposit_received"
iex> persisted.status
"normalized"
iex> persisted.normalized_payload["account_code"]
"LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING"

  



    

  
    
      
    
    
      update_status(event, status, explanation \\ nil)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec update_status(Logistiki.Events.BusinessEvent.t(), atom(), map() | nil) ::
  {:ok, Logistiki.Events.BusinessEvent.t()} | {:error, Ecto.Changeset.t()}


      


Updates the status of a persisted business event.
Arguments
	event — %BusinessEvent{} — the persisted event to update.
	status — atom() — one of BusinessEvent.statuses/0 (e.g.
:processed, :blocked, :no_accounting_impact).
	explanation — map() | nil — optional explanation (e.g.
%{reason: :blocked_by_rule}).


Returns
	{:ok, %BusinessEvent{}} — the updated event.
	{:error, %Ecto.Changeset{}} — validation failed.

Examples
iex> {:ok, updated} = Logistiki.Events.update_status(event, :processed)
iex> updated.status
"processed"

iex> {:ok, updated} = Logistiki.Events.update_status(event, :blocked, %{reason: :sanctions})
iex> updated.explanation
%{reason: :sanctions}

  


        

      


  

    
Logistiki.Knowledge 
    



      
The context for the accounting knowledge layer.
The knowledge layer is powered by ex_datalog. It contains business rules,
accounting policies, posting templates, account mappings, and constraints.
Public functions
	evaluate/1 — evaluate the knowledge program for a normalized event.
	load_program/0 — return the current knowledge program module.
	assert_fact/2 — (v0.1.0) record a runtime fact for the next evaluation.

Datalog decides facts and relationships. Elixir materializes journals and
postings.

      


      
        Summary


  
    Functions
  


    
      
        assert_fact(predicate, arguments)

      


        Asserts a runtime fact to be added to the next materialization.



    


    
      
        evaluate(normalized_event, opts \\ [])

      


        Evaluates the knowledge program for normalized_event.



    


    
      
        load_program()

      


        Returns the configured knowledge program module.



    


    
      
        materialize(normalized_event, opts \\ [])

      


        Materializes the program and returns raw ExDatalog.Knowledge.



    


    
      
        rule_categories()

      


        Returns the rule categories used by Logistiki.



    





      


      
        Functions


        


  
    
      
    
    
      assert_fact(predicate, arguments)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec assert_fact(atom(), [term()]) :: {atom(), [term()]}


      


Asserts a runtime fact to be added to the next materialization.
In v0.1.0 this is a convenience that returns the fact tuple for use with
Logistiki.Knowledge.KnowledgeBase. Persisted knowledge facts are a future
concern (the knowledge_facts table is ready for that).
Arguments
	predicate — atom() — the relation name (e.g. :event_type).
	arguments — [term()] — the fact arguments (e.g. [:evt, :deposit_received]).

Returns
	{atom(), [term()]} — the fact tuple.

Examples
iex> Logistiki.Knowledge.assert_fact(:event_type, [:evt, :deposit_received])
{:event_type, [:evt, :deposit_received]}

  



    

  
    
      
    
    
      evaluate(normalized_event, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec evaluate(
  Logistiki.Event.Normalized.t(),
  keyword()
) :: {:ok, Logistiki.Knowledge.Result.t()} | {:error, term()}


      


Evaluates the knowledge program for normalized_event.
Generates runtime facts, materializes the Datalog program, and interprets the
result into a %Logistiki.Knowledge.Result{}.
Arguments
	normalized_event — %Logistiki.Event.Normalized{}.
	opts — keyword() — passed through to ExDatalog.materialize/2
(e.g. storage: ExDatalog.Storage.ETS).

Returns
	{:ok, %Logistiki.Knowledge.Result{}} — the evaluation succeeded.
	{:error, term()} — materialization failed.

Examples
iex> {:ok, result} = Logistiki.Knowledge.evaluate(normalized_event)
iex> result.policy
:cash_deposit
iex> result.account_roles[:cash_account]
"ASSETS:CASH:USD:NOSTRO"

  



  
    
      
    
    
      load_program()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec load_program() :: module()


      


Returns the configured knowledge program module.
Returns
	module() — defaults to Logistiki.Knowledge.Program. Override via
config :logistiki, :knowledge_program, MyCustomProgram.

Examples
iex> Logistiki.Knowledge.load_program()
Logistiki.Knowledge.Program

  



    

  
    
      
    
    
      materialize(normalized_event, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec materialize(
  Logistiki.Event.Normalized.t(),
  keyword()
) :: {:ok, ExDatalog.Knowledge.t()} | {:error, term()}


      


Materializes the program and returns raw ExDatalog.Knowledge.
Useful for debugging and testing — the raw knowledge lets you inspect all
derived facts directly.
Arguments
	normalized_event — %Logistiki.Event.Normalized{}.
	opts — keyword() — passed through to ExDatalog.materialize/2.

Returns
	{:ok, %ExDatalog.Knowledge{}} — the materialized knowledge.
	{:error, term()} — materialization failed.

Examples
iex> {:ok, knowledge} = Logistiki.Knowledge.materialize(normalized_event)
iex> ExDatalog.Knowledge.get(knowledge, "policy")
MapSet.new({:evt, :cash_deposit})

  



  
    
      
    
    
      rule_categories()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec rule_categories() :: keyword()


      


Returns the rule categories used by Logistiki.
Returns
	keyword() — see Logistiki.Knowledge.Rules.categories/0.

Examples
iex> Logistiki.Knowledge.rule_categories()
[
  business_rules: "Datalog-backed: should the event be processed / blocked / approved?",
  ...
]

  


        

      


  

    
Logistiki.Knowledge.Facts 
    



      
Generates runtime Datalog facts from a normalized business event.
The event is represented in the Datalog program by the fixed atom :evt.
Generated facts are added to the program before materialization.
Generated relations
	Relation	Arity	Example
	event_type	2	{:evt, :deposit_received}
	event_currency	2	{:evt, "USD"}
	event_amount_cents	2	{:evt, 100000}
	event_fee_type	2	{:evt, :wire_fee}
	event_entity_type	2	{:evt, :corporate}
	event_product	2	{:evt, :retail_deposit}
	event_account	2	{:evt, "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING"}
	event_cash_account	2	{:evt, "ASSETS:CASH:USD:NOSTRO"}
	event_fee_income_account	2	{:evt, "INCOME:FEES:WIRE"}
	event_interest_expense_account	2	{:evt, "EXPENSES:INTEREST"}
	event_destination_account	2	{:evt, "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:PAYROLL"}

Only fields with non-nil values generate facts.

      


      
        Summary


  
    Functions
  


    
      
        event_id()

      


        Returns the fixed event identifier used inside the Datalog program.



    


    
      
        generate(event)

      


        Generates a list of {relation, values} facts for normalized.



    





      


      
        Functions


        


  
    
      
    
    
      event_id()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec event_id() :: :evt


      


Returns the fixed event identifier used inside the Datalog program.
Returns
	:evt — the atom representing the current event in all Datalog rules.

Examples
iex> Logistiki.Knowledge.Facts.event_id()
:evt

  



  
    
      
    
    
      generate(event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec generate(Logistiki.Event.Normalized.t()) :: [{atom(), [term()]}]


      


Generates a list of {relation, values} facts for normalized.
Arguments
	normalized — %Logistiki.Event.Normalized{} — the flattened event.

Returns
	[{atom(), [term()]}] — a list of {relation_name, argument_list}
tuples ready to be added to the Datalog program.

Examples
iex> facts = Logistiki.Knowledge.Facts.generate(%Logistiki.Event.Normalized{
...>   type: "deposit_received", amount: Decimal.new("1000.00"), currency: "USD",
...>   account_code: "LIAB:ACME", cash_account_code: "ASSETS:CASH"
...> })
iex> {:event_type, [:evt, :deposit_received]} in facts
true
iex> {:event_currency, [:evt, "USD"]} in facts
true
iex> {:event_amount_cents, [:evt, 100000]} in facts
true

  


        

      


  

    
Logistiki.Knowledge.KnowledgeBase 
    



      
Loads and evaluates the accounting knowledge program for a single event.
Given a normalized event, this module:
	generates runtime facts (Logistiki.Knowledge.Facts)
	builds a program from Logistiki.Knowledge.Program (with static facts)
	adds the runtime facts
	materializes the Datalog knowledge
	interprets the result into a Logistiki.Knowledge.Result

Datalog decides facts and relationships; Elixir interprets them.

      


      
        Summary


  
    Functions
  


    
      
        derived_account_roles(knowledge)

      


        Lists all derived account roles for an event.



    


    
      
        derived_policies(knowledge)

      


        Lists all derived policy facts for an event (useful for tests).



    


    
      
        evaluate(normalized_event, opts \\ [])

      


        Evaluates the knowledge layer for normalized_event and interprets the result.



    


    
      
        interpret(knowledge, normalized_event)

      


        Interprets materialized knowledge into a Logistiki.Knowledge.Result.



    


    
      
        materialize_for(normalized_event, opts \\ [])

      


        Materializes the knowledge program with the runtime facts for event.



    


    
      
        raw_knowledge(normalized_event, opts \\ [])

      


        Returns the raw ExDatalog.Knowledge for inspection/debugging.



    





      


      
        Functions


        


  
    
      
    
    
      derived_account_roles(knowledge)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec derived_account_roles(ExDatalog.Knowledge.t()) :: %{
  required(atom()) => String.t()
}


      


Lists all derived account roles for an event.
Arguments
	knowledge — %ExDatalog.Knowledge{}.

Returns
	%{atom() => String.t()} — role-to-code map.

Examples
iex> Logistiki.Knowledge.KnowledgeBase.derived_account_roles(knowledge)
%{cash_account: "ASSETS:CASH:USD:NOSTRO"}

  



  
    
      
    
    
      derived_policies(knowledge)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec derived_policies(ExDatalog.Knowledge.t()) :: [atom()]


      


Lists all derived policy facts for an event (useful for tests).
Arguments
	knowledge — %ExDatalog.Knowledge{}.

Returns
	[atom()] — the derived policy atoms.

Examples
iex> Logistiki.Knowledge.KnowledgeBase.derived_policies(knowledge)
[:cash_deposit]

  



    

  
    
      
    
    
      evaluate(normalized_event, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec evaluate(
  Logistiki.Event.Normalized.t(),
  keyword()
) :: {:ok, Logistiki.Knowledge.Result.t()} | {:error, term()}


      


Evaluates the knowledge layer for normalized_event and interprets the result.
Arguments
	normalized_event — %Logistiki.Event.Normalized{}.
	opts — keyword() — passed to ExDatalog.materialize/2.

Returns
	{:ok, %Logistiki.Knowledge.Result{}} — the interpreted result with
policy, template_postings, account_roles, blocked, etc.
	{:error, term()} — materialization failed.

Examples
iex> {:ok, result} = Logistiki.Knowledge.KnowledgeBase.evaluate(normalized_event)
iex> result.policy
:cash_deposit

  



  
    
      
    
    
      interpret(knowledge, normalized_event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec interpret(ExDatalog.Knowledge.t(), Logistiki.Event.Normalized.t()) ::
  Logistiki.Knowledge.Result.t()


      


Interprets materialized knowledge into a Logistiki.Knowledge.Result.
Extracts derived policies, account roles, template postings, and required
dimensions, selects the policy (unique, first-sorted on ambiguity, or nil),
and builds the Result.
Arguments
	knowledge — %ExDatalog.Knowledge{} — materialized knowledge.
	normalized_event — %Logistiki.Event.Normalized{} — for the event id.

Returns
	%Logistiki.Knowledge.Result{} — the interpreted result.

Examples
iex> {:ok, knowledge} = Logistiki.Knowledge.KnowledgeBase.materialize_for(normalized_event)
iex> result = Logistiki.Knowledge.KnowledgeBase.interpret(knowledge, normalized_event)
iex> result.policy
:cash_deposit

  



    

  
    
      
    
    
      materialize_for(normalized_event, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec materialize_for(
  Logistiki.Event.Normalized.t(),
  keyword()
) :: {:ok, ExDatalog.Knowledge.t()} | {:error, term()}


      


Materializes the knowledge program with the runtime facts for event.
Arguments
	normalized_event — %Logistiki.Event.Normalized{}.
	opts — keyword() — passed to ExDatalog.materialize/2.

Returns
	{:ok, %ExDatalog.Knowledge{}} — materialized knowledge with all derived
facts.
	{:error, term()} — materialization failed.

Examples
iex> {:ok, knowledge} = Logistiki.Knowledge.KnowledgeBase.materialize_for(normalized_event)
iex> ExDatalog.Knowledge.get(knowledge, "policy")
MapSet.new({:evt, :cash_deposit})

  



    

  
    
      
    
    
      raw_knowledge(normalized_event, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec raw_knowledge(
  Logistiki.Event.Normalized.t(),
  keyword()
) :: {:ok, ExDatalog.Knowledge.t()} | {:error, term()}


      


Returns the raw ExDatalog.Knowledge for inspection/debugging.
Arguments
	normalized_event — %Logistiki.Event.Normalized{}.
	opts — keyword() — passed to ExDatalog.materialize/2.

Returns
	{:ok, %ExDatalog.Knowledge{}} | {:error, term()}


Examples
iex> {:ok, knowledge} = Logistiki.Knowledge.KnowledgeBase.raw_knowledge(normalized_event)

  


        

      


  

    
Logistiki.Knowledge.PolicySelector 
    



      
Selects the accounting policy for a normalized event using the knowledge layer.
This is a thin façade over Logistiki.Knowledge.KnowledgeBase for callers
that only need the policy decision.

      


      
        Summary


  
    Functions
  


    
      
        select(normalized_event)

      


        Returns the accounting policy for normalized_event, or an error.



    





      


      
        Functions


        


  
    
      
    
    
      select(normalized_event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec select(Logistiki.Event.Normalized.t()) ::
  {:ok, atom()}
  | {:error, :blocked_event | :approval_required | :no_policy_found | term()}


      


Returns the accounting policy for normalized_event, or an error.
Arguments
	normalized_event — %Logistiki.Event.Normalized{}.

Returns
	{:ok, atom()} — the selected policy (e.g. :cash_deposit).
	{:error, :blocked_event} — a business rule blocked the event.
	{:error, :approval_required} — the event requires approval.
	{:error, :no_policy_found} — no policy matched.
	{:error, term()} — knowledge evaluation failed.

Examples
iex> {:ok, :cash_deposit} = Logistiki.Knowledge.PolicySelector.select(normalized_deposit)
iex> {:error, :blocked_event} = Logistiki.Knowledge.PolicySelector.select(blocked_event)
iex> {:error, :no_policy_found} = Logistiki.Knowledge.PolicySelector.select(unknown_event)

  


        

      


  

    
Logistiki.Knowledge.Program 
    



      
The Datalog knowledge base for Logistiki.
This module is an ExDatalog.Schema that declares the relations, the
accounting policies, posting templates, account-role resolution rules, and
business rules that govern how business events become accounting entries.
Static knowledge (compile-time facts)
Templates, template postings, required dimensions, and static account
mappings are declared as facts and are stable across events.
Runtime knowledge (per event)
Per-event facts (event_type, event_amount_cents, event_account, ...) are
added at runtime by Logistiki.Knowledge.Facts before materialization.
Derived knowledge
Business rules (blocked, requires_approval), accounting policies
(policy), and account roles (account_role) are derived by Datalog rules.
Datalog decides facts and relationships. Elixir materializes journals and
postings.
Generated functions
use ExDatalog.Schema generates these functions:
	program/0 — returns the ExDatalog.Program with static facts (templates,
template_posting, requires_dimension, account_role_static).
	new/0 — returns a blank program without compile-time facts (for runtime
fact injection).
	materialize/1 — materializes the program. Returns
{:ok, %ExDatalog.Knowledge{}}.
	query/2 — executes a named query against materialized knowledge.

Named queries
	:selected_policy — find P where policy(:evt, P) — the selected policy.
	:account_roles — find R, C where account_role(:evt, R, C) — resolved
roles.
	:template_postings — find P, S, D, R, A, C where template_posting(...)
— all template postings.

Static policies
	Policy	Event type	Condition
	:cash_deposit	deposit_received	—
	:corporate_wire_fee	fee_assessed	fee_type: wire_fee, entity_type: corporate
	:retail_wire_fee	fee_assessed	fee_type: wire_fee, entity_type: individual
	:internal_transfer	transfer_settled	—
	:interest_accrual	interest_accrued	—
	:refund_paid	refund_issued	—


      


      
        Summary


  
    Functions
  


    
      
        account_role(arg_1, arg_2, arg_3)

      


        Constructs a fact tuple for the account_role relation.



    


    
      
        account_role_static(arg_1, arg_2)

      


        Constructs a fact tuple for the account_role_static relation.



    


    
      
        blocked(arg_1)

      


        Constructs a fact tuple for the blocked relation.



    


    
      
        event_account(arg_1, arg_2)

      


        Constructs a fact tuple for the event_account relation.



    


    
      
        event_amount_cents(arg_1, arg_2)

      


        Constructs a fact tuple for the event_amount_cents relation.



    


    
      
        event_cash_account(arg_1, arg_2)

      


        Constructs a fact tuple for the event_cash_account relation.



    


    
      
        event_currency(arg_1, arg_2)

      


        Constructs a fact tuple for the event_currency relation.



    


    
      
        event_destination_account(arg_1, arg_2)

      


        Constructs a fact tuple for the event_destination_account relation.



    


    
      
        event_entity_type(arg_1, arg_2)

      


        Constructs a fact tuple for the event_entity_type relation.



    


    
      
        event_fee_income_account(arg_1, arg_2)

      


        Constructs a fact tuple for the event_fee_income_account relation.



    


    
      
        event_fee_type(arg_1, arg_2)

      


        Constructs a fact tuple for the event_fee_type relation.



    


    
      
        event_interest_expense_account(arg_1, arg_2)

      


        Constructs a fact tuple for the event_interest_expense_account relation.



    


    
      
        event_product(arg_1, arg_2)

      


        Constructs a fact tuple for the event_product relation.



    


    
      
        event_type(arg_1, arg_2)

      


        Constructs a fact tuple for the event_type relation.



    


    
      
        materialize(opts \\ [])

      


        Materializes this schema's program. Accepts the same options as
ExDatalog.materialize/2.



    


    
      
        new()

      


        Returns a blank ExDatalog.Program from this schema's relations and
rules, without any compile-time facts.



    


    
      
        policy(arg_1, arg_2)

      


        Constructs a fact tuple for the policy relation.



    


    
      
        program()

      


        Returns the ExDatalog.Program built from this schema's relations,
compile-time facts, and rules.



    


    
      
        queries()

      


        Returns a map of query names to their metadata.



    


    
      
        query(name, knowledge)

      


        Executes a named query against materialized knowledge.



    


    
      
        requires_approval(arg_1)

      


        Constructs a fact tuple for the requires_approval relation.



    


    
      
        requires_dimension(arg_1, arg_2)

      


        Constructs a fact tuple for the requires_dimension relation.



    


    
      
        sanctions_match(arg_1)

      


        Constructs a fact tuple for the sanctions_match relation.



    


    
      
        template(arg_1)

      


        Constructs a fact tuple for the template relation.



    


    
      
        template_posting(arg_1, arg_2, arg_3, arg_4, arg_5, arg_6)

      


        Constructs a fact tuple for the template_posting relation.



    





      


      
        Functions


        


  
    
      
    
    
      account_role(arg_1, arg_2, arg_3)



        
          
        

    

  


  

      

          @spec account_role(term(), term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the account_role relation.
account_role(arg_1, arg_2, arg_3)
#=> {"account_role", [arg_1, arg_2, arg_3]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      account_role_static(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec account_role_static(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the account_role_static relation.
account_role_static(arg_1, arg_2)
#=> {"account_role_static", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      blocked(arg_1)



        
          
        

    

  


  

      

          @spec blocked(term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the blocked relation.
blocked(arg_1)
#=> {"blocked", [arg_1]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_account(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_account(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_account relation.
event_account(arg_1, arg_2)
#=> {"event_account", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_amount_cents(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_amount_cents(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_amount_cents relation.
event_amount_cents(arg_1, arg_2)
#=> {"event_amount_cents", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_cash_account(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_cash_account(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_cash_account relation.
event_cash_account(arg_1, arg_2)
#=> {"event_cash_account", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_currency(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_currency(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_currency relation.
event_currency(arg_1, arg_2)
#=> {"event_currency", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_destination_account(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_destination_account(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_destination_account relation.
event_destination_account(arg_1, arg_2)
#=> {"event_destination_account", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_entity_type(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_entity_type(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_entity_type relation.
event_entity_type(arg_1, arg_2)
#=> {"event_entity_type", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_fee_income_account(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_fee_income_account(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_fee_income_account relation.
event_fee_income_account(arg_1, arg_2)
#=> {"event_fee_income_account", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_fee_type(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_fee_type(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_fee_type relation.
event_fee_type(arg_1, arg_2)
#=> {"event_fee_type", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_interest_expense_account(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_interest_expense_account(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_interest_expense_account relation.
event_interest_expense_account(arg_1, arg_2)
#=> {"event_interest_expense_account", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_product(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_product(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_product relation.
event_product(arg_1, arg_2)
#=> {"event_product", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      event_type(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec event_type(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the event_type relation.
event_type(arg_1, arg_2)
#=> {"event_type", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



    

  
    
      
    
    
      materialize(opts \\ [])



        
          
        

    

  


  

      

          @spec materialize(keyword()) :: {:ok, ExDatalog.Knowledge.t()} | {:error, term()}


      


Materializes this schema's program. Accepts the same options as
ExDatalog.materialize/2.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: ExDatalog.Program.t()


      


Returns a blank ExDatalog.Program from this schema's relations and
rules, without any compile-time facts.
Add runtime facts via the pipeable Program.add_fact/2:
DeptCount.new()
|> Program.add_fact(DeptCount.emp(:alice, :eng))
|> Program.add_fact(DeptCount.emp(:bob, :eng))
|> Program.materialize()

  



  
    
      
    
    
      policy(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec policy(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the policy relation.
policy(arg_1, arg_2)
#=> {"policy", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      program()



        
          
        

    

  


  

      

          @spec program() :: ExDatalog.Program.t()


      


Returns the ExDatalog.Program built from this schema's relations,
compile-time facts, and rules.
Use this when all facts are declared at compile time via fact/1.
For runtime facts, use new/0 and Program.add_fact/2.

  



  
    
      
    
    
      queries()



        
          
        

    

  


  

      

          @spec queries() :: %{required(atom()) => ExDatalog.Schema.QueryMeta.t()}


      


Returns a map of query names to their metadata.

  



  
    
      
    
    
      query(name, knowledge)



        
          
        

    

  


  

      

          @spec query(atom(), ExDatalog.Knowledge.t()) :: [term()]


      


Executes a named query against materialized knowledge.
Returns a list of results. For single-column find, returns a list of
values. For multi-column find, returns a list of tuples.

  



  
    
      
    
    
      requires_approval(arg_1)



        
          
        

    

  


  

      

          @spec requires_approval(term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the requires_approval relation.
requires_approval(arg_1)
#=> {"requires_approval", [arg_1]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      requires_dimension(arg_1, arg_2)



        
          
        

    

  


  

      

          @spec requires_dimension(term(), term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the requires_dimension relation.
requires_dimension(arg_1, arg_2)
#=> {"requires_dimension", [arg_1, arg_2]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      sanctions_match(arg_1)



        
          
        

    

  


  

      

          @spec sanctions_match(term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the sanctions_match relation.
sanctions_match(arg_1)
#=> {"sanctions_match", [arg_1]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      template(arg_1)



        
          
        

    

  


  

      

          @spec template(term()) :: {String.t(), [term()]}


      


Constructs a fact tuple for the template relation.
template(arg_1)
#=> {"template", [arg_1]}
Pass the result to Program.add_fact/2 as a fact tuple.

  



  
    
      
    
    
      template_posting(arg_1, arg_2, arg_3, arg_4, arg_5, arg_6)



        
          
        

    

  


  

      

          @spec template_posting(term(), term(), term(), term(), term(), term()) ::
  {String.t(), [term()]}


      


Constructs a fact tuple for the template_posting relation.
template_posting(arg_1, arg_2, arg_3, arg_4, arg_5, arg_6)
#=> {"template_posting", [arg_1, arg_2, arg_3, arg_4, arg_5, arg_6]}
Pass the result to Program.add_fact/2 as a fact tuple.

  


        

      


  

    
Logistiki.Knowledge.Query 
    



      
Helpers for querying materialized ExDatalog.Knowledge for Logistiki facts.
The event under evaluation is always identified by the atom :evt inside the
Datalog program (see Logistiki.Knowledge.Facts.event_id/0).

      


      
        Summary


  
    Functions
  


    
      
        account_roles(knowledge)

      


        Returns all resolved account_role facts for the current event.



    


    
      
        blocked?(knowledge)

      


        True when the event is blocked by a business rule.



    


    
      
        policies(knowledge)

      


        Returns all derived policy facts for the current event.



    


    
      
        required_dimensions(knowledge)

      


        Returns all requires_dimension facts grouped by policy.



    


    
      
        requires_approval?(knowledge)

      


        True when the event requires approval.



    


    
      
        template_postings(knowledge)

      


        Returns all template_posting facts (for every policy).



    





      


      
        Functions


        


  
    
      
    
    
      account_roles(knowledge)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec account_roles(ExDatalog.Knowledge.t()) :: %{required(atom()) => String.t()}


      


Returns all resolved account_role facts for the current event.
Arguments
	knowledge — %ExDatalog.Knowledge{}.

Returns
	%{atom() => String.t()} — role-to-account-code map (e.g.
%{cash_account: "ASSETS:CASH:USD:NOSTRO", ...}).

Examples
iex> Logistiki.Knowledge.Query.account_roles(knowledge)
%{cash_account: "ASSETS:CASH:USD:NOSTRO", client_liability_account: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING"}

  



  
    
      
    
    
      blocked?(knowledge)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec blocked?(ExDatalog.Knowledge.t()) :: boolean()


      


True when the event is blocked by a business rule.
Arguments
	knowledge — %ExDatalog.Knowledge{}.

Returns
	boolean() — true if blocked(:evt) was derived.

Examples
iex> Logistiki.Knowledge.Query.blocked?(knowledge)
false

  



  
    
      
    
    
      policies(knowledge)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec policies(ExDatalog.Knowledge.t()) :: [atom()]


      


Returns all derived policy facts for the current event.
Arguments
	knowledge — %ExDatalog.Knowledge{} — materialized knowledge.

Returns
	[atom()] — the policy atoms derived for :evt (e.g. [:cash_deposit]).
Empty list if no policy matched.

Examples
iex> Logistiki.Knowledge.Query.policies(knowledge)
[:cash_deposit]

  



  
    
      
    
    
      required_dimensions(knowledge)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec required_dimensions(ExDatalog.Knowledge.t()) :: %{required(atom()) => [atom()]}


      


Returns all requires_dimension facts grouped by policy.
Arguments
	knowledge — %ExDatalog.Knowledge{}.

Returns
	%{atom() => [atom()]} — policy-to-dimensions map (e.g.
%{cash_deposit: [:entity_id, :currency, :account_code]}).

Examples
iex> Logistiki.Knowledge.Query.required_dimensions(knowledge)
%{cash_deposit: [:entity_id, :currency, :account_code]}

  



  
    
      
    
    
      requires_approval?(knowledge)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec requires_approval?(ExDatalog.Knowledge.t()) :: boolean()


      


True when the event requires approval.
Arguments
	knowledge — %ExDatalog.Knowledge{}.

Returns
	boolean() — true if requires_approval(:evt) was derived.

Examples
iex> Logistiki.Knowledge.Query.requires_approval?(knowledge)
false

  



  
    
      
    
    
      template_postings(knowledge)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec template_postings(ExDatalog.Knowledge.t()) :: [map()]


      


Returns all template_posting facts (for every policy).
Arguments
	knowledge — %ExDatalog.Knowledge{}.

Returns
	[map()] — posting specs with :policy, :sequence, :direction,
:role, :amount_var, :currency_var.

Examples
iex> Logistiki.Knowledge.Query.template_postings(knowledge) |> hd()
%{policy: :cash_deposit, sequence: 1, direction: :debit, role: :cash_account, amount_var: :event_amount, currency_var: :event_currency}

  


        

      


  

    
Logistiki.Knowledge.Result 
    



      
The outcome of evaluating the knowledge layer for a single business event.
Captures the business-rule decisions, the selected accounting policy, the
resolved posting template, the resolved account roles, and the required
dimensions. The runtime turns this into a journal draft.
Fields
	event_id — term() | nil — the originating event id

	blocked — boolean() — true when a business rule blocked the event
	requires_approval — boolean() — true when approval is required
	policy — atom() | nil — the selected accounting policy (e.g. :cash_deposit)

	template — atom() | nil — the selected template (= the policy in v0.1.0)

	template_postings — [map()] — ordered posting specs, each with
:sequence, :direction, :role, :amount_var, :currency_var
	account_roles — %{atom() => String.t()} — resolved role-to-code
mappings (e.g. %{cash_account: "ASSETS:CASH:USD:NOSTRO", ...})
	required_dimensions — [atom()] — e.g. [:entity_id, :currency, :account_code]
	explanation — map() — why the policy was selected / blocked

Example
%Logistiki.Knowledge.Result{
  event_id: "evt_001",
  blocked: false,
  requires_approval: false,
  policy: :cash_deposit,
  template: :cash_deposit,
  template_postings: [
    %{sequence: 1, direction: :debit, role: :cash_account, ...},
    %{sequence: 2, direction: :credit, role: :client_liability_account, ...}
  ],
  account_roles: %{
    cash_account: "ASSETS:CASH:USD:NOSTRO",
    client_liability_account: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING"
  },
  required_dimensions: [:entity_id, :currency, :account_code],
  explanation: %{reason: :unique, selected: :cash_deposit}
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Knowledge.Result{
  account_roles: %{required(atom()) => String.t()},
  blocked: boolean(),
  event_id: term(),
  explanation: map(),
  policy: atom() | nil,
  required_dimensions: [atom()],
  requires_approval: boolean(),
  template: atom() | nil,
  template_postings: [map()]
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Knowledge.Rules 
    



      
Documentation and helpers for the three rule categories in Logistiki.
Business rules (Datalog-backed)
Answer: should this event be processed? Is it blocked? Is approval needed?
Is compliance review needed? Is it operationally allowed?
Implemented as Datalog rules in Logistiki.Knowledge.Program (blocked,
requires_approval).
Accounting policies (Datalog-backed)
Answer: which accounting policy applies? Which posting template applies?
Which account roles are used? Which dimensions are required? Which valuation
method applies?
Implemented as Datalog rules (policy) and facts (template,
template_posting, requires_dimension, account_role_static).
Ledger invariants (pure Elixir)
Answer: what must always be true? Implemented in
Logistiki.Accounting.InvariantValidator. These must never depend on Datalog.
Datalog may say what should happen. Elixir enforces what must always be true.

      


      
        Summary


  
    Functions
  


    
      
        categories()

      


        Returns the rule categories with descriptions.



    





      


      
        Functions


        


  
    
      
    
    
      categories()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec categories() :: keyword()


      


Returns the rule categories with descriptions.
Returns
	keyword() — a keyword list of category_atom => description_string.

Examples
iex> Logistiki.Knowledge.Rules.categories()
[
  business_rules: "Datalog-backed: should the event be processed / blocked / approved?",
  accounting_policies: "Datalog-backed: which policy, template, roles, dimensions apply?",
  ledger_invariants: "Pure Elixir: debits equal credits, postings positive, immutable, etc."
]

  


        

      


  

    
Logistiki.Knowledge.TemplateResolver 
    



      
Resolves the posting template for a selected accounting policy.
A template is a list of posting specs (%{sequence, direction, role, amount_var, currency_var}). The journal builder turns a template plus
resolved account roles into concrete postings.

      


      
        Summary


  
    Functions
  


    
      
        resolve(normalized_event)

      


        Resolves the template postings for normalized_event's selected policy.



    


    
      
        resolve_account_role(account_roles, role)

      


        Resolves the concrete account code for role from account_roles.



    





      


      
        Functions


        


  
    
      
    
    
      resolve(normalized_event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resolve(Logistiki.Event.Normalized.t()) ::
  {:ok, Logistiki.Knowledge.Result.t(), [map()]}
  | {:error, :no_template_found | term()}


      


Resolves the template postings for normalized_event's selected policy.
Arguments
	normalized_event — %Logistiki.Event.Normalized{}.

Returns
	{:ok, %Result{}, [posting_spec]} — the full knowledge result and the
ordered posting specs for the selected policy.
	{:error, :no_template_found} — the selected policy has no template.
	{:error, term()} — knowledge evaluation failed.

Examples
iex> {:ok, result, postings} = Logistiki.Knowledge.TemplateResolver.resolve(normalized_deposit)
iex> length(postings)
2
iex> hd(postings).role
:cash_account

  



  
    
      
    
    
      resolve_account_role(account_roles, role)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resolve_account_role(map(), atom()) ::
  {:ok, String.t()} | {:error, {:missing_account_role, atom()}}


      


Resolves the concrete account code for role from account_roles.
Arguments
	account_roles — map() — the role-to-code map from a Result
(e.g. %{cash_account: "ASSETS:CASH:USD:NOSTRO"}).
	role — atom() — the symbolic role (e.g. :cash_account).

Returns
	{:ok, String.t()} — the resolved account code.
	{:error, {:missing_account_role, role}} — no mapping for this role.

Examples
iex> {:ok, "ASSETS:CASH:USD:NOSTRO"} = Logistiki.Knowledge.TemplateResolver.resolve_account_role(
...>   %{cash_account: "ASSETS:CASH:USD:NOSTRO"}, :cash_account
...> )
iex> {:error, {:missing_account_role, :unknown_role}} = Logistiki.Knowledge.TemplateResolver.resolve_account_role(%{}, :unknown_role)

  


        

      


  

    
Logistiki.Accounting 
    



      
The context for internal accounting artifacts: journals and postings.
Applications should normally publish business events (Logistiki.process/1)
rather than calling these functions directly. The functions here are exposed
for tests, migration, support tools, and controlled administrative
operations.

      


      
        Summary


  
    Functions
  


    
      
        draft_journal(attrs)

      


        Administrative helper to build a draft journal directly from attrs (for tests,
migration, and support tools). Not the normal application-facing API.



    


    
      
        get_journal(id)

      


        Fetches a journal by id.



    


    
      
        get_journal!(id)

      


        Fetches a journal by id, raising if not found.



    


    
      
        list_journals(opts \\ [])

      


        Lists journals, optionally filtered, with postings preloaded.



    


    
      
        list_postings(journal)

      


        Lists postings for journal, ordered by sequence.



    


    
      
        post_journal(journal, postings)

      


        Posts a draft journal and its postings.



    


    
      
        reverse_journal(journal, attrs \\ %{})

      


        Reverses a posted journal by creating a new posted reversal journal that
exactly negates the original postings, and marks the original reversed.



    





      


      
        Functions


        


  
    
      
    
    
      draft_journal(attrs)



        
          
        

    

  


  

Administrative helper to build a draft journal directly from attrs (for tests,
migration, and support tools). Not the normal application-facing API.

  



  
    
      
    
    
      get_journal(id)


        (since 0.1.0)


        
          
        

    

  


  

Fetches a journal by id.
Arguments
	id — integer() — the journal primary key.

Returns
	{:ok, %Journal{}} — the journal with postings preloaded.
	{:error, :not_found} — no journal with that id.

Examples
iex> {:ok, journal} = Logistiki.Accounting.get_journal(1)
iex> journal.status
"posted"
iex> {:error, :not_found} = Logistiki.Accounting.get_journal(999)

  



  
    
      
    
    
      get_journal!(id)


        (since 0.1.0)


        
          
        

    

  


  

Fetches a journal by id, raising if not found.
Arguments
	id — integer() — the journal primary key.

Returns
	%Journal{} — the journal with postings preloaded. Raises
Ecto.NoResultsError if not found.

Examples
iex> journal = Logistiki.Accounting.get_journal!(1)
iex> journal.status
"posted"
iex> journal.postings
[%Posting{...}, %Posting{...}]

  



    

  
    
      
    
    
      list_journals(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Lists journals, optionally filtered, with postings preloaded.
Arguments
	opts — keyword() of options:	:status — String.t — e.g. "posted", "draft", "reversed"
	:event_id — String.t — filter by originating event id



Returns
	[Journal.t()] — ordered by inserted_at descending, with :postings
preloaded. Empty list if none match.

Examples
iex> Logistiki.Accounting.list_journals(status: "posted")
[%Journal{status: "posted", postings: [%Posting{...}, ...]}, ...]

iex> Logistiki.Accounting.list_journals(event_id: "evt_001")
[%Journal{event_id: "evt_001", ...}]

  



  
    
      
    
    
      list_postings(journal)


        (since 0.1.0)


        
          
        

    

  


  

Lists postings for journal, ordered by sequence.
Arguments
	journal — %Journal{} — the journal whose postings to list.

Returns
	[Posting.t()] — ordered by sequence ascending.

Examples
iex> Logistiki.Accounting.list_postings(journal)
[%Posting{sequence: 1, ...}, %Posting{sequence: 2, ...}]

  



  
    
      
    
    
      post_journal(journal, postings)


        (since 0.1.0)


        
          
        

    

  


  

Posts a draft journal and its postings.
Validates the full invariant set, resolves virtual_account_id for each
posting from its account_code, then inserts the journal (status posted)
and its postings in a single transaction.
Returns {:ok, posted_journal} or {:error, %Logistiki.Error{}}.

  



    

  
    
      
    
    
      reverse_journal(journal, attrs \\ %{})



        
          
        

    

  


  

Reverses a posted journal by creating a new posted reversal journal that
exactly negates the original postings, and marks the original reversed.
Returns {:ok, reversal_journal} or {:error, %Logistiki.Error{}}.

  


        

      


  

    
Logistiki.Accounting.AccountingPolicy 
    



      
A record of the accounting policy selected for an event.
Policies are selected by the knowledge layer (Logistiki.Knowledge.Program)
and recorded on the journal for explanation and replay.
Fields
	name — atom() — the policy name (e.g. :cash_deposit,
:corporate_wire_fee)
	description — String.t() | nil — optional human-readable description


Example
%Logistiki.Accounting.AccountingPolicy{
  name: :cash_deposit,
  description: "Debit cash, credit client liability"
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Accounting.AccountingPolicy{
  description: String.t() | nil,
  name: atom()
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Accounting.AccountingTemplate 
    



      
A posting template: an ordered list of posting specs that a policy resolves
into concrete postings.
Each spec references a symbolic account role, a direction (:debit or
:credit), and the amount/currency variables (always :event_amount and
:event_currency in v0.1.0). The journal builder resolves the role to a
concrete account code via the knowledge layer's account_role facts.
Fields
	policy — atom() — the policy this template belongs to (e.g.
:cash_deposit)
	postings — [posting_spec()] — ordered posting specifications

Posting spec
Each spec is a map with:
	:sequence — non_neg_integer() — ordering within the journal
	:direction — :debit | :credit

	:role — atom() — symbolic account role (e.g. :cash_account)
	:amount_var — :event_amount — always :event_amount in v0.1.0
	:currency_var — :event_currency — always :event_currency in v0.1.0

Example
%Logistiki.Accounting.AccountingTemplate{
  policy: :cash_deposit,
  postings: [
    %{sequence: 1, direction: :debit, role: :cash_account, amount_var: :event_amount, currency_var: :event_currency},
    %{sequence: 2, direction: :credit, role: :client_liability_account, amount_var: :event_amount, currency_var: :event_currency}
  ]
}

      


      
        Summary


  
    Types
  


    
      
        posting_spec()

      


    


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      posting_spec()



        
          
        

    

  


  

      

          @type posting_spec() :: %{
  sequence: non_neg_integer(),
  direction: :debit | :credit,
  role: atom(),
  amount_var: :event_amount,
  currency_var: :event_currency
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Accounting.AccountingTemplate{
  policy: atom(),
  postings: [posting_spec()]
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Accounting.InvariantValidator 
    



      
Enforces hard accounting invariants in deterministic Elixir.
These checks never depend on Datalog. Datalog may say what should happen;
Elixir enforces what must always be true.
Invariants enforced
	a journal has at least two postings
	postings reference existing accounts
	postings target leaf, active, posting-allowed accounts
	amounts are positive
	currencies are present
	debits equal credits per currency
	idempotency key is unique among posted journals
	frozen/closed accounts reject postings
	reversal exactly negates the original postings
	posted journals are immutable (checked at the context layer)

Returns :ok or {:error, %Logistiki.Error{}}.

      


      
        Summary


  
    Functions
  


    
      
        validate(journal, postings)

      


        Validates a journal's full invariant set (postings + accounts + idempotency).



    


    
      
        validate_accounts(postings)

      


        Validates that each posting targets an existing, leaf, active, posting-
allowed account.



    


    
      
        validate_idempotency(idempotency_key)

      


        Validates that the idempotency key is unique among posted journals.



    


    
      
        validate_postings(postings)

      


        Validates a list of posting changesets (or maps) for the invariants that
don't require the DB.



    


    
      
        validate_reversal(original_postings, reversal_postings)

      


        Validates that reversal_postings exactly negate original_postings.



    





      


      
        Functions


        


  
    
      
    
    
      validate(journal, postings)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate(Logistiki.Accounting.Journal.t(), [
  Logistiki.Accounting.Posting.t() | map()
]) ::
  :ok | {:error, Logistiki.Error.t()}


      


Validates a journal's full invariant set (postings + accounts + idempotency).
Combines validate_postings/1, validate_accounts/1, and
validate_idempotency/1 in sequence.
Arguments
	journal — %Journal{} — the journal (for the idempotency key).
	postings — [Posting.t()] — the journal's postings.

Returns
	:ok — all invariants hold.
	{:error, %Error{}} — the first invariant that failed.

Examples
iex> Logistiki.Accounting.InvariantValidator.validate(journal, postings)
:ok

  



  
    
      
    
    
      validate_accounts(postings)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_accounts([Logistiki.Accounting.Posting.t() | map()]) ::
  :ok | {:error, Logistiki.Error.t()}


      


Validates that each posting targets an existing, leaf, active, posting-
allowed account.
Arguments
	postings — [Posting.t()] or [map()] — the postings to validate.

Returns
	:ok — all accounts are valid posting targets.
	{:error, %Error{code: :account_not_found}} — an account code doesn't exist.
	{:error, %Error{code: :account_not_postable}} — an account is not a leaf
posting account.

Examples
iex> Logistiki.Accounting.InvariantValidator.validate_accounts([
...>   %Posting{account_code: "ASSETS:CASH:USD:NOSTRO", debit_credit: "debit", amount: Decimal.new("100"), currency: "USD", sequence: 1},
...>   %Posting{account_code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING", debit_credit: "credit", amount: Decimal.new("100"), currency: "USD", sequence: 2}
...> ])
:ok

  



  
    
      
    
    
      validate_idempotency(idempotency_key)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_idempotency(String.t() | nil) :: :ok | {:error, Logistiki.Error.t()}


      


Validates that the idempotency key is unique among posted journals.
Arguments
	idempotency_key — String.t() | nil — the key to check. nil always
passes.


Returns
	:ok — no posted journal with this key exists.
	{:error, %Error{code: :duplicate_idempotency_key}} — a posted journal
with this key already exists.

Examples
iex> Logistiki.Accounting.InvariantValidator.validate_idempotency(nil)
:ok
iex> Logistiki.Accounting.InvariantValidator.validate_idempotency("evt:1:policy:cash_deposit")
:ok

  



  
    
      
    
    
      validate_postings(postings)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_postings([
  Logistiki.Accounting.Posting.t() | Ecto.Changeset.t() | map()
]) ::
  :ok | {:error, Logistiki.Error.t()}


      


Validates a list of posting changesets (or maps) for the invariants that
don't require the DB.
Checks: at least two postings, positive amounts, currencies present, valid
directions, and debits equal credits per currency.
Arguments
	postings — [Posting.t()] or [Ecto.Changeset.t()] — the postings to
validate.

Returns
	:ok — all invariants hold.
	{:error, %Error{code: :unbalanced_journal}} — an invariant was violated.

Examples
iex> Logistiki.Accounting.InvariantValidator.validate_postings([
...>   %Posting{account_code: "A", debit_credit: "debit", amount: Decimal.new("100"), currency: "USD", sequence: 1},
...>   %Posting{account_code: "B", debit_credit: "credit", amount: Decimal.new("100"), currency: "USD", sequence: 2}
...> ])
:ok

iex> {:error, %{code: :unbalanced_journal}} = Logistiki.Accounting.InvariantValidator.validate_postings([
...>   %Posting{account_code: "A", debit_credit: "debit", amount: Decimal.new("100"), currency: "USD", sequence: 1}
...> ])

  



  
    
      
    
    
      validate_reversal(original_postings, reversal_postings)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec validate_reversal([Logistiki.Accounting.Posting.t()], [
  Logistiki.Accounting.Posting.t()
]) ::
  :ok | {:error, Logistiki.Error.t()}


      


Validates that reversal_postings exactly negate original_postings.
Checks: same count, same account codes, same amounts, opposite directions,
same currencies — pairwise in sequence order.
Arguments
	original_postings — [Posting.t()] — the original journal's postings.
	reversal_postings — [Posting.t()] — the reversal's postings.

Returns
	:ok — the reversal exactly negates the original.
	{:error, %Error{code: :unbalanced_journal}} — the reversal does not
match.

Examples
iex> original = [%Posting{account_code: "A", debit_credit: "debit", amount: Decimal.new("100"), currency: "USD", sequence: 1}]
iex> reversal = [%Posting{account_code: "A", debit_credit: "credit", amount: Decimal.new("100"), currency: "USD", sequence: 1}]
iex> Logistiki.Accounting.InvariantValidator.validate_reversal(original, reversal)
:ok

  


        

      


  

    
Logistiki.Accounting.Journal 
    



      
A journal is an internal accounting artifact created by the runtime from a
business event. Journals are not the main application-facing API; applications
publish business events.
Statuses
	draft — built but not yet posted
	validated — passed invariant validation
	posted — immutable, persisted, executed by the ledger backend
	reversed — fully reversed by a later reversal journal
	rejected — preserved for audit

Fields
	id — integer() — primary key
	event_id — String.t() | nil — the originating business event id

	external_id — String.t() | nil

	source_system / source_type / source_id — String.t() | nil — provenance

	selected_policy — String.t() | nil — e.g. "cash_deposit"

	selected_template — String.t() | nil

	description — String.t() | nil

	status — String.t() — one of statuses/0 (default "draft")
	effective_date — Date.t() | nil

	posted_at — DateTime.t() | nil — set when posted

	reversed_at — DateTime.t() | nil — set when reversed

	reversal_of_id — integer() | nil — self-reference for reversals

	idempotency_key — String.t() | nil — unique; prevents duplicate posting

	explanation — map() | nil — full knowledge-layer explanation

	metadata — map()
	postings — [Posting.t()] — has_many association
	inserted_at / updated_at — DateTime.t()

Rules
	posted journals are immutable
	rejected journals are preserved for audit
	reversals create a new journal that exactly negates the original postings
	the idempotency key prevents duplicate posting

Example
%Logistiki.Accounting.Journal{
  id: 1,
  event_id: "evt_001",
  selected_policy: "cash_deposit",
  status: "posted",
  effective_date: ~D[2026-07-07],
  posted_at: ~U[2026-07-07 12:00:00Z],
  idempotency_key: "evt:evt_001:policy:cash_deposit"
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The Journal struct type — an internal accounting artifact created by the
runtime from a business event.



    





  
    Functions
  


    
      
        posted?(arg1)

      


        True when the journal is posted (and therefore immutable).



    


    
      
        reversal?(arg1)

      


        True when the journal is a reversal of another journal.



    


    
      
        statuses()

      


        Returns the list of allowed journal statuses as atoms.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Accounting.Journal{
  __meta__: term(),
  description: String.t() | nil,
  effective_date: Date.t() | nil,
  event_id: String.t() | nil,
  explanation: map() | nil,
  external_id: String.t() | nil,
  id: integer() | nil,
  idempotency_key: String.t() | nil,
  inserted_at: DateTime.t() | nil,
  metadata: map() | nil,
  posted_at: DateTime.t() | nil,
  postings: [Logistiki.Accounting.Posting.t()] | Ecto.Association.NotLoaded.t(),
  reversal_of: term(),
  reversal_of_id: integer() | nil,
  reversed_at: DateTime.t() | nil,
  selected_policy: String.t() | nil,
  selected_template: String.t() | nil,
  source_id: String.t() | nil,
  source_system: String.t() | nil,
  source_type: String.t() | nil,
  status: String.t() | nil,
  updated_at: DateTime.t() | nil
}


      


The Journal struct type — an internal accounting artifact created by the
runtime from a business event.
Fields
	id — integer() | nil — primary key (e.g. 1)

	event_id — String.t() | nil — originating event id (e.g. "evt_001")

	external_id — String.t() | nil — external reference

	source_system — String.t() | nil — e.g. "bank_core"

	source_type — String.t() | nil — e.g. "deposit_received"

	source_id — String.t() | nil — e.g. "wire_123"

	selected_policy — String.t() | nil — e.g. "cash_deposit"

	selected_template — String.t() | nil — e.g. "cash_deposit"

	description — String.t() | nil — e.g. "deposit_received via cash_deposit"

	status — String.t() | nil — e.g. "draft", "posted", "reversed"

	effective_date — Date.t() | nil — e.g. ~D[2026-07-07]

	posted_at — DateTime.t() | nil — e.g. ~U[2026-07-07 12:00:00Z]

	reversed_at — DateTime.t() | nil

	reversal_of_id — integer() | nil — self-reference for reversals

	idempotency_key — String.t() | nil — unique duplicate-prevention key

	explanation — map() | nil — full pipeline explanation

	metadata — map() | nil — extensible metadata

	postings — [Posting.t()] | Ecto.Association.NotLoaded.t() — postings

	inserted_at — DateTime.t() | nil

	updated_at — DateTime.t() | nil


Example
%Logistiki.Accounting.Journal{
  id: 1, event_id: "evt_001", selected_policy: "cash_deposit",
  status: "posted", effective_date: ~D[2026-07-07]
}

  


        

      

      
        Functions


        


  
    
      
    
    
      posted?(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec posted?(t()) :: boolean()


      


True when the journal is posted (and therefore immutable).
Arguments
	journal — %__MODULE__{} or any term.

Returns
	boolean() — true only when status == "posted".

Examples
iex> Logistiki.Accounting.Journal.posted?(%Logistiki.Accounting.Journal{status: "posted"})
true
iex> Logistiki.Accounting.Journal.posted?(%Logistiki.Accounting.Journal{status: "draft"})
false

  



  
    
      
    
    
      reversal?(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec reversal?(t()) :: boolean()


      


True when the journal is a reversal of another journal.
Arguments
	journal — %__MODULE__{} or any term.

Returns
	boolean() — true when reversal_of_id is not nil.

Examples
iex> Logistiki.Accounting.Journal.reversal?(%Logistiki.Accounting.Journal{reversal_of_id: 5})
true
iex> Logistiki.Accounting.Journal.reversal?(%Logistiki.Accounting.Journal{reversal_of_id: nil})
false

  



  
    
      
    
    
      statuses()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec statuses() :: [atom(), ...]


      


Returns the list of allowed journal statuses as atoms.
Returns
	[atom()] — [:draft, :validated, :posted, :reversed, :rejected]

Examples
iex> :posted in Logistiki.Accounting.Journal.statuses()
true

  


        

      


  

    
Logistiki.Accounting.JournalBuilder 
    



      
Builds a journal draft (and its posting changesets) from a knowledge result
and a normalized event.
The journal builder is the bridge between the knowledge layer (which decides
facts and relationships) and the accounting runtime (which materializes
Elixir structs). Datalog does not construct structs; this module does.
The draft journal is status: "draft" and carries the selected policy,
template, event id, idempotency key, and an explanation map. The postings are
built by Logistiki.Accounting.PostingBuilder and validated by
Logistiki.Accounting.InvariantValidator before posting.

      


      
        Summary


  
    Functions
  


    
      
        build(result, event)

      


        Builds a draft journal struct (with postings attached) from a knowledge
result and normalized event.



    


    
      
        build_reversal(journal, postings, attrs)

      


        Builds a reversal journal struct that exactly negates journal's postings.



    





      


      
        Functions


        


  
    
      
    
    
      build(result, event)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build(Logistiki.Knowledge.Result.t(), Logistiki.Event.Normalized.t()) ::
  {:ok, Logistiki.Accounting.Journal.t() | nil, [Posting.t()], map()}
  | {:error, Logistiki.Error.t()}


      


Builds a draft journal struct (with postings attached) from a knowledge
result and normalized event.
When the knowledge result has no policy (e.g. an event with no accounting
impact), returns {:ok, nil, [], explanation}.
Arguments
	result — %Logistiki.Knowledge.Result{} — the knowledge layer output.
	event — %Logistiki.Event.Normalized{} — the flattened event.

Returns
	{:ok, %Journal{}, [Posting.t()], map()} — the draft journal, its
postings, and the explanation map.
	{:ok, nil, [], map()} — no accounting impact (policy is nil).
	{:error, %Error{}} — a posting could not be built (missing role).

Examples
iex> {:ok, journal, postings, explanation} = Logistiki.Accounting.JournalBuilder.build(knowledge_result, normalized_event)
iex> journal.status
"draft"
iex> journal.selected_policy
"cash_deposit"
iex> length(postings)
2

  



  
    
      
    
    
      build_reversal(journal, postings, attrs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build_reversal(
  Logistiki.Accounting.Journal.t(),
  [Logistiki.Accounting.Posting.t()],
  keyword() | map()
) :: {:ok, Logistiki.Accounting.Journal.t(), [Logistiki.Accounting.Posting.t()]}


      


Builds a reversal journal struct that exactly negates journal's postings.
Arguments
	journal — %Journal{} — the posted journal to reverse.
	postings — [Posting.t()] — the original journal's postings.
	attrs — keyword() or map() of options:	:description — String.t — defaults to "Reversal of journal <id>"
	:effective_date — Date.t — defaults to Date.utc_today/0
	:idempotency_key — String.t — defaults to "reversal:<original_key>"
	:reason — String.t — the reason for the reversal
	:metadata — map()



Returns
	{:ok, %Journal{}, [Posting.t()]} — the draft reversal journal and its
reversal postings.

Examples
iex> {:ok, reversal, postings} = Logistiki.Accounting.JournalBuilder.build_reversal(journal, original_postings, reason: "mistaken fee")
iex> reversal.reversal_of_id
1
iex> hd(postings).debit_credit
"credit"

  


        

      


  

    
Logistiki.Accounting.Money 
    



      
A small money helper around Decimal amounts and a currency string.
Money is represented throughout Logistiki as a %Decimal{} amount paired
with a currency string. This module provides convenience constructors and
guards. Amounts are always positive in postings; the debit/credit direction
encodes sign.
Fields
	amount — Decimal.t() — the monetary amount
	currency — String.t() — the currency code (e.g. "USD")

Example
iex> m = Logistiki.Accounting.Money.new("1000.00", "USD")
%Logistiki.Accounting.Money{amount: Decimal.new("1000.00"), currency: "USD"}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





  
    Functions
  


    
      
        add(money1, money2)

      


        Adds two money values of the same currency.



    


    
      
        negate(money)

      


        Negates the amount.



    


    
      
        new(amount, currency)

      


        Builds a money value, coercing numeric inputs to Decimal.



    


    
      
        positive?(money)

      


        True when the amount is greater than zero.



    


    
      
        sub(money1, money2)

      


        Subtracts b from a (same currency).



    


    
      
        to_cents(money)

      


        Converts the amount to integer cents (rounded down).



    


    
      
        zero(currency)

      


        Returns the zero amount for currency.



    


    
      
        zero?(money)

      


        True when the amount equals zero.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Accounting.Money{amount: Decimal.t(), currency: String.t()}


      


The struct type. See the module documentation for field details and examples.

  


        

      

      
        Functions


        


  
    
      
    
    
      add(money1, money2)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec add(t(), t()) :: t()


      


Adds two money values of the same currency.
Arguments
	a — %__MODULE__{}.
	b — %__MODULE__{} — must have the same currency as a.

Returns
	%__MODULE__{} — a.amount + b.amount in the shared currency.

Examples
iex> a = Logistiki.Accounting.Money.new("100", "USD")
iex> b = Logistiki.Accounting.Money.new("50", "USD")
iex> Logistiki.Accounting.Money.add(a, b)
%Logistiki.Accounting.Money{amount: Decimal.new("150"), currency: "USD"}

  



  
    
      
    
    
      negate(money)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec negate(t()) :: t()


      


Negates the amount.
Arguments
	m — %__MODULE__{}.

Returns
	%__MODULE__{} — with amount negated.

Examples
iex> m = Logistiki.Accounting.Money.new("100", "USD")
iex> Logistiki.Accounting.Money.negate(m)
%Logistiki.Accounting.Money{amount: Decimal.new("-100"), currency: "USD"}

  



  
    
      
    
    
      new(amount, currency)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(Decimal.t() | integer() | String.t(), String.t() | atom()) :: t()


      


Builds a money value, coercing numeric inputs to Decimal.
Arguments
	amount — Decimal.t() | integer() | String.t — the amount (e.g.
Decimal.new("1000.00"), 1000, or "1000.00").

	currency — String.t() or atom() — the currency code (e.g. "USD"
or :USD).

Returns
	%__MODULE__{} — the money value.

Examples
iex> Logistiki.Accounting.Money.new(Decimal.new("100"), "USD")
%Logistiki.Accounting.Money{amount: Decimal.new("100"), currency: "USD"}

iex> Logistiki.Accounting.Money.new("50.00", "EUR")
%Logistiki.Accounting.Money{amount: Decimal.new("50.00"), currency: "EUR"}

iex> Logistiki.Accounting.Money.new(42, :USD)
%Logistiki.Accounting.Money{amount: Decimal.new(42), currency: "USD"}

  



  
    
      
    
    
      positive?(money)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec positive?(t()) :: boolean()


      


True when the amount is greater than zero.
Arguments
	m — %__MODULE__{}.

Returns
	boolean().

Examples
iex> Logistiki.Accounting.Money.positive?(Logistiki.Accounting.Money.new("100", "USD"))
true
iex> Logistiki.Accounting.Money.positive?(Logistiki.Accounting.Money.zero("USD"))
false

  



  
    
      
    
    
      sub(money1, money2)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec sub(t(), t()) :: t()


      


Subtracts b from a (same currency).
Arguments
	a — %__MODULE__{}.
	b — %__MODULE__{} — must have the same currency.

Returns
	%__MODULE__{} — a.amount - b.amount.

Examples
iex> a = Logistiki.Accounting.Money.new("100", "USD")
iex> b = Logistiki.Accounting.Money.new("30", "USD")
iex> Logistiki.Accounting.Money.sub(a, b)
%Logistiki.Accounting.Money{amount: Decimal.new("70"), currency: "USD"}

  



  
    
      
    
    
      to_cents(money)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec to_cents(t()) :: integer()


      


Converts the amount to integer cents (rounded down).
Arguments
	m — %__MODULE__{}.

Returns
	integer() — the amount × 100, rounded down.

Examples
iex> Logistiki.Accounting.Money.to_cents(Logistiki.Accounting.Money.new("1000.00", "USD"))
100000
iex> Logistiki.Accounting.Money.to_cents(Logistiki.Accounting.Money.new("10.99", "USD"))
1099

  



  
    
      
    
    
      zero(currency)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec zero(String.t()) :: t()


      


Returns the zero amount for currency.
Arguments
	currency — String.t() — e.g. "USD".

Returns
	%__MODULE__{amount: Decimal.new(0), currency: currency}.

Examples
iex> Logistiki.Accounting.Money.zero("USD")
%Logistiki.Accounting.Money{amount: Decimal.new(0), currency: "USD"}

  



  
    
      
    
    
      zero?(money)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec zero?(t()) :: boolean()


      


True when the amount equals zero.
Arguments
	m — %__MODULE__{}.

Returns
	boolean().

Examples
iex> Logistiki.Accounting.Money.zero?(Logistiki.Accounting.Money.zero("USD"))
true

  


        

      


  

    
Logistiki.Accounting.Pipeline 
    



      
The accounting pipeline: the defining mental model of Logistiki.
Business Event
    │
    ▼
Event Normalization
    │
    ▼
Datalog Fact Generation
    │
    ▼
Business Rule Evaluation
    │
    ▼
Accounting Policy Selection
    │
    ▼
Accounting Template Resolution
    │
    ▼
Journal Builder
    │
    ▼
Posting Builder
    │
    ▼
Ledger Invariant Validation
    │
    ▼
Ledger Backend Execution
    │
    ▼
Projection Generation
    │
    ▼
Audit Evidence
Each stage is represented here and recorded in the audit trail.

      


      
        Summary


  
    Functions
  


    
      
        run(event, opts \\ [])

      


        Runs the full accounting pipeline for event (a business event struct).



    





      


      
        Functions


        


    

  
    
      
    
    
      run(event, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Runs the full accounting pipeline for event (a business event struct).
Returns {:ok, %Logistiki.Accounting.Result{}} or {:error, %Logistiki.Error{}}.

  


        

      


  

    
Logistiki.Accounting.Posting 
    



      
A posting is a single debit or credit leg of a journal.
Amounts are always positive; the debit_credit field encodes direction.
Postings only target leaf virtual accounts. Once a journal is posted, its
postings are immutable.
Fields
	id — integer() — primary key
	journal_id — integer() — FK to journals
	virtual_account_id — integer() | nil — FK to virtual_accounts

	account_code — String.t() — denormalized for audit readability (e.g.
"ASSETS:CASH:USD:NOSTRO")
	debit_credit — String.t() — "debit" or "credit"
	amount — Decimal.t() — always positive (e.g. Decimal.new("1000.00"))
	currency — String.t() — e.g. "USD"
	memo — String.t() | nil

	sequence — integer() — ordering within the journal (1-based)
	metadata — map() — includes the symbolic role (e.g.
%{"role" => "cash_account"})
	inserted_at / updated_at — DateTime.t()

Rules
	amount is positive; direction encodes sign
	debit_credit is debit or credit
	the posting account must be a leaf, active, posting-allowed account
	the journal must balance per currency
	postings are immutable once the journal is posted
	account_code is denormalized for audit readability but
virtual_account_id remains canonical

Example
%Logistiki.Accounting.Posting{
  id: 1,
  journal_id: 1,
  virtual_account_id: 10,
  account_code: "ASSETS:CASH:USD:NOSTRO",
  debit_credit: "debit",
  amount: Decimal.new("1000.00"),
  currency: "USD",
  sequence: 1,
  metadata: %{"role" => "cash_account"}
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The Posting struct type — a single debit or credit leg of a journal.



    





  
    Functions
  


    
      
        credit?(arg1)

      


        True for a credit posting.



    


    
      
        debit?(arg1)

      


        True for a debit posting.



    


    
      
        directions()

      


        Returns the list of allowed posting directions as atoms.



    


    
      
        signed_amount(posting)

      


        Returns the signed amount: positive for debit, negative for credit.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Accounting.Posting{
  __meta__: term(),
  account_code: String.t() | nil,
  amount: Decimal.t() | nil,
  currency: String.t() | nil,
  debit_credit: String.t() | nil,
  id: integer() | nil,
  inserted_at: DateTime.t() | nil,
  journal: term(),
  journal_id: integer() | nil,
  memo: String.t() | nil,
  metadata: map() | nil,
  sequence: integer() | nil,
  updated_at: DateTime.t() | nil,
  virtual_account: term(),
  virtual_account_id: integer() | nil
}


      


The Posting struct type — a single debit or credit leg of a journal.
Fields
	id — integer() | nil — primary key (e.g. 1)

	journal_id — integer() | nil — FK to journals (e.g. 1)

	virtual_account_id — integer() | nil — FK to virtual_accounts (e.g. 10)

	account_code — String.t() | nil — denormalized (e.g. "ASSETS:CASH:USD:NOSTRO")

	debit_credit — String.t() | nil — "debit" or "credit"

	amount — Decimal.t() | nil — always positive (e.g. Decimal.new("1000.00"))

	currency — String.t() | nil — e.g. "USD"

	memo — String.t() | nil — optional memo

	sequence — integer() | nil — ordering within the journal

	metadata — map() | nil — includes the symbolic role

	inserted_at — DateTime.t() | nil

	updated_at — DateTime.t() | nil


Example
%Logistiki.Accounting.Posting{
  id: 1, journal_id: 1, virtual_account_id: 10,
  account_code: "ASSETS:CASH:USD:NOSTRO", debit_credit: "debit",
  amount: Decimal.new("1000.00"), currency: "USD", sequence: 1
}

  


        

      

      
        Functions


        


  
    
      
    
    
      credit?(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec credit?(t()) :: boolean()


      


True for a credit posting.
Arguments
	posting — %__MODULE__{} or any term.

Returns
	boolean() — true when debit_credit == "credit".

Examples
iex> Logistiki.Accounting.Posting.credit?(%Logistiki.Accounting.Posting{debit_credit: "credit"})
true

  



  
    
      
    
    
      debit?(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec debit?(t()) :: boolean()


      


True for a debit posting.
Arguments
	posting — %__MODULE__{} or any term.

Returns
	boolean() — true when debit_credit == "debit".

Examples
iex> Logistiki.Accounting.Posting.debit?(%Logistiki.Accounting.Posting{debit_credit: "debit"})
true
iex> Logistiki.Accounting.Posting.debit?(%Logistiki.Accounting.Posting{debit_credit: "credit"})
false

  



  
    
      
    
    
      directions()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec directions() :: [atom(), ...]


      


Returns the list of allowed posting directions as atoms.
Returns
	[atom()] — [:debit, :credit]

Examples
iex> Logistiki.Accounting.Posting.directions()
[:debit, :credit]

  



  
    
      
    
    
      signed_amount(posting)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec signed_amount(t()) :: Decimal.t()


      


Returns the signed amount: positive for debit, negative for credit.
Arguments
	posting — %__MODULE__{}.

Returns
	Decimal.t() — amount for debit, -amount for credit.

Examples
iex> Logistiki.Accounting.Posting.signed_amount(%Logistiki.Accounting.Posting{amount: Decimal.new("100"), debit_credit: "debit"})
Decimal.new("100")
iex> Logistiki.Accounting.Posting.signed_amount(%Logistiki.Accounting.Posting{amount: Decimal.new("100"), debit_credit: "credit"})
Decimal.new("-100")

  


        

      


  

    
Logistiki.Accounting.PostingBuilder 
    



      
Builds concrete postings from a posting template and resolved account roles.
The journal builder calls this module with:
	the template postings (from the knowledge layer)
	the resolved account roles (role -> account code)
	the event amount and currency
	the journal id the postings belong to

Each template posting spec is turned into a %Logistiki.Accounting.Posting
struct. Symbolic roles are resolved to account codes; missing roles produce
an error.

      


      
        Summary


  
    Functions
  


    
      
        build(template_postings, account_roles, amount, currency, journal_id)

      


        Builds draft posting structs from template_postings, account_roles,
amount, and currency.



    


    
      
        build_reversals(postings, reversal_journal_id)

      


        Builds reversal postings that exactly negate postings (flip direction,
keep amount, currency, account, and sequence).



    





      


      
        Functions


        


  
    
      
    
    
      build(template_postings, account_roles, amount, currency, journal_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build(
  [map()],
  %{required(atom()) => String.t()},
  Decimal.t(),
  String.t(),
  term()
) ::
  {:ok, [Logistiki.Accounting.Posting.t()]} | {:error, Logistiki.Error.t()}


      


Builds draft posting structs from template_postings, account_roles,
amount, and currency.
The postings carry account_code, debit_credit, amount, currency,
sequence, and role metadata but no virtual_account_id or journal_id
yet — the ledger backend resolves and sets those on persistence.
Arguments
	template_postings — [map()] — posting specs from the knowledge layer,
each with :sequence, :direction, :role, :amount_var,
:currency_var.
	account_roles — %{atom() => String.t()} — resolved role-to-code map
(e.g. %{cash_account: "ASSETS:CASH:USD:NOSTRO"}).
	amount — Decimal.t() — the event amount (e.g.
Decimal.new("1000.00")).
	currency — String.t() — the event currency (e.g. "USD").
	_journal_id — term() — unused in v0.1.0 (postings are linked on
persistence).

Returns
	{:ok, [%Posting{}]} — the built posting structs, sorted by sequence.
	{:error, %Error{code: :invalid_template}} — amount or currency is
missing/invalid.
	{:error, %Error{code: :account_not_found}} — a role could not be
resolved to an account code.

Examples
iex> {:ok, postings} = Logistiki.Accounting.PostingBuilder.build(
...>   [%{sequence: 1, direction: :debit, role: :cash_account, amount_var: :event_amount, currency_var: :event_currency},
...>    %{sequence: 2, direction: :credit, role: :client_liability_account, amount_var: :event_amount, currency_var: :event_currency}],
...>   %{cash_account: "ASSETS:CASH:USD:NOSTRO", client_liability_account: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING"},
...>   Decimal.new("1000.00"), "USD", nil
...> )
iex> length(postings)
2
iex> hd(postings).account_code
"ASSETS:CASH:USD:NOSTRO"

  



  
    
      
    
    
      build_reversals(postings, reversal_journal_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec build_reversals([Logistiki.Accounting.Posting.t()], term()) :: [
  Logistiki.Accounting.Posting.t()
]


      


Builds reversal postings that exactly negate postings (flip direction,
keep amount, currency, account, and sequence).
Arguments
	postings — [Posting.t()] — the original postings to reverse.
	_reversal_journal_id — term() — unused in v0.1.0.

Returns
	[Posting.t()] — reversal posting structs with flipped debit_credit,
memo: "reversal", and reversal_of_posting in metadata.

Examples
iex> reversals = Logistiki.Accounting.PostingBuilder.build_reversals([%Posting{account_code: "A", debit_credit: "debit", amount: Decimal.new("100"), currency: "USD", sequence: 1}], nil)
iex> hd(reversals).debit_credit
"credit"
iex> hd(reversals).memo
"reversal"

  


        

      


  

    
Logistiki.Accounting.Result 
    



      
The result of Logistiki.process/1.
Captures the end-to-end outcome of the accounting pipeline for one business
event: the selected policy, the generated journal and postings, the ledger
backend result, projection updates, audit evidence id, warnings, and a human-
readable explanation.
Fields
	event_id — term() | nil — the originating event id

	policy — atom() | nil — the selected accounting policy (e.g.
:cash_deposit); nil for no-accounting-impact events

	template — atom() | nil — the selected template

	journal — Logistiki.Accounting.Journal.t() | nil — the posted journal;
nil for no-accounting-impact events

	postings — [Logistiki.Accounting.Posting.t()] — the journal's postings
	ledger_result — Logistiki.Ledger.Result.t() | nil — the backend result

	projection_updates — map() — balance updates keyed by account code
	audit_evidence_id — term() | nil — the event id for audit trail lookup

	warnings — [term()] — non-fatal warnings
	explanation — map() — the full pipeline explanation (policy, template,
account roles, knowledge explanation, reason)

Example
%Logistiki.Accounting.Result{
  event_id: "evt_001",
  policy: :cash_deposit,
  template: :cash_deposit,
  journal: %Logistiki.Accounting.Journal{status: "posted", ...},
  postings: [%Posting{...}, %Posting{...}],
  ledger_result: %Logistiki.Ledger.Result{backend: Logistiki.Ledger.Simulation, status: :ok},
  audit_evidence_id: "evt_001",
  warnings: [],
  explanation: %{policy: :cash_deposit, template: :cash_deposit, account_roles: %{...}}
}
No-accounting-impact result
%Logistiki.Accounting.Result{
  event_id: "evt_007",
  policy: nil,
  journal: nil,
  postings: [],
  explanation: %{reason: :no_accounting_impact}
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Accounting.Result{
  audit_evidence_id: term() | nil,
  event_id: term() | nil,
  explanation: map(),
  journal: Logistiki.Accounting.Journal.t() | nil,
  ledger_result: term() | nil,
  policy: atom() | nil,
  postings: [Logistiki.Accounting.Posting.t()],
  projection_updates: map(),
  template: atom() | nil,
  warnings: [term()]
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Ledger 
    



      
The context for ledger backends.
The runtime calls the configured backend (see config :logistiki, :ledger_backend) to execute journals, reverse them, and compute
projections. Backends implement Logistiki.Ledger.Behaviour.

      


      
        Summary


  
    Functions
  


    
      
        backend()

      


        Returns the configured ledger backend module.



    


    
      
        backends()

      


        Returns the list of available backends.



    


    
      
        balance(account, opts \\ [])

      


        Computes a balance through the configured backend.



    


    
      
        execute_journal(journal, opts \\ [])

      


        Executes a journal through the configured backend.



    


    
      
        put_backend(module)

      


        Sets the ledger backend at runtime (mainly for tests).



    


    
      
        reverse_journal(journal, attrs \\ %{}, opts \\ [])

      


        Reverses a journal through the configured backend.



    


    
      
        statement(account, opts \\ [])

      


        Computes a statement through the configured backend.



    


    
      
        trial_balance(opts \\ [])

      


        Computes a trial balance through the configured backend.



    





      


      
        Functions


        


  
    
      
    
    
      backend()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec backend() :: module()


      


Returns the configured ledger backend module.
Returns
	module() — e.g. Logistiki.Ledger.Simulation or
Logistiki.Ledger.Beancount.

Examples
iex> Logistiki.Ledger.backend()
Logistiki.Ledger.Simulation

  



  
    
      
    
    
      backends()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec backends() :: [module(), ...]


      


Returns the list of available backends.
Returns
	[module()] — [Logistiki.Ledger.Simulation, Logistiki.Ledger.Beancount].

Examples
iex> Logistiki.Ledger.backends()
[Logistiki.Ledger.Simulation, Logistiki.Ledger.Beancount]

  



    

  
    
      
    
    
      balance(account, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec balance(
  Logistiki.VirtualAccounts.VirtualAccount.t() | String.t() | integer(),
  keyword()
) :: {:ok, [Logistiki.Projections.Balance.t()]} | {:error, term()}


      


Computes a balance through the configured backend.
Arguments
	account — VirtualAccount.t() | String.t() | integer() — account
struct, code, or id.

	opts — keyword() — e.g. [currency: "USD"].

Returns
	{:ok, [Logistiki.Projections.Balance.t()]} — balances per currency.

Examples
iex> {:ok, [balance]} = Logistiki.Ledger.balance("ASSETS:CASH:USD:NOSTRO")
iex> balance.net
Decimal.new("1000.00")

  



    

  
    
      
    
    
      execute_journal(journal, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec execute_journal(
  Logistiki.Accounting.Journal.t(),
  keyword()
) :: {:ok, Logistiki.Ledger.Result.t()} | {:error, term()}


      


Executes a journal through the configured backend.
Arguments
	journal — Journal.t() — the draft journal with postings attached.
	opts — keyword() — backend-specific options (e.g. [currency: "USD"]).

Returns
	{:ok, Logistiki.Ledger.Result.t()} — the backend result.
	{:error, term()} — execution failed.

Examples
iex> {:ok, result} = Logistiki.Ledger.execute_journal(journal)
iex> result.status
:ok

  



  
    
      
    
    
      put_backend(module)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec put_backend(module()) :: :ok


      


Sets the ledger backend at runtime (mainly for tests).
Arguments
	module — module() — a module implementing
Logistiki.Ledger.Behaviour (e.g. Logistiki.Ledger.Beancount).

Examples
iex> Logistiki.Ledger.put_backend(Logistiki.Ledger.Beancount)
:ok

  



    

    

  
    
      
    
    
      reverse_journal(journal, attrs \\ %{}, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec reverse_journal(Logistiki.Accounting.Journal.t(), map(), keyword()) ::
  {:ok, Logistiki.Ledger.Result.t()} | {:error, term()}


      


Reverses a journal through the configured backend.
Arguments
	journal — Journal.t() — the posted journal to reverse.
	attrs — map() — reversal attributes (e.g. %{reason: "mistaken fee"}).
	opts — keyword() — backend-specific options.

Returns
	{:ok, Logistiki.Ledger.Result.t()} — the reversal result.
	{:error, term()} — reversal failed.

Examples
iex> {:ok, result} = Logistiki.Ledger.reverse_journal(journal, %{reason: "mistaken fee"})
iex> result.status
:ok

  



    

  
    
      
    
    
      statement(account, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec statement(
  Logistiki.VirtualAccounts.VirtualAccount.t() | String.t() | integer(),
  keyword()
) :: {:ok, [Logistiki.Projections.StatementLine.t()]} | {:error, term()}


      


Computes a statement through the configured backend.
Arguments
	account — VirtualAccount.t() | String.t() | integer().

	opts — keyword() — e.g. [currency: "USD"].

Returns
	{:ok, [Logistiki.Projections.StatementLine.t()]} — ordered lines.

Examples
iex> {:ok, lines} = Logistiki.Ledger.statement("LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING")
iex> hd(lines).running_balance
Decimal.new("-1000.00")

  



    

  
    
      
    
    
      trial_balance(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec trial_balance(keyword()) :: {:ok, Logistiki.Projections.TrialBalance.t()}


      


Computes a trial balance through the configured backend.
Arguments
	opts — keyword() — e.g. [currency: "USD"].

Returns
	{:ok, Logistiki.Projections.TrialBalance.t()} — with lines,
currencies, balanced.

Examples
iex> {:ok, tb} = Logistiki.Ledger.trial_balance()
iex> tb.balanced
true

  


        

      


  

    
Logistiki.Ledger.Beancount 
    



      
The Beancount ledger backend — the accounting oracle.
Uses beancount_ex as the executable accounting specification. On
execute_journal/2 the journal is mapped to Beancount directives and verified
with Beancount.check/1 before being persisted. Projections (balance,
statement, trial_balance) are computed from Logistiki's own persisted
postings via Logistiki.Projections.ProjectionEngine, so the simulation and
Beancount backends agree by construction. The oracle value of Beancount is
exercised by verify_ledger/1 and the regression test suite, which compare
Beancount-derived balances against Logistiki's.
Beancount-specific structs do not leak into the public API.

      


      
        Summary


  
    Functions
  


    
      
        oracle_balances(opts \\ [])

      


        Returns Beancount balances for all posted journals (oracle projection).



    


    
      
        verify_ledger(opts \\ [])

      


        Renders all posted journals to a Beancount ledger and verifies it with
Beancount.check/1. Used by the regression suite to exercise the oracle.



    





      


      
        Functions


        


    

  
    
      
    
    
      oracle_balances(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Returns Beancount balances for all posted journals (oracle projection).

  



    

  
    
      
    
    
      verify_ledger(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Renders all posted journals to a Beancount ledger and verifies it with
Beancount.check/1. Used by the regression suite to exercise the oracle.

  


        

      


  

    
Logistiki.Ledger.BeancountMapper 
    



      
Maps Logistiki virtual accounts, journals, and postings to Beancount
directives and back.
Beancount is the accounting oracle, not the domain model. Beancount-specific
structs never escape this module (and the Logistiki.Ledger.Beancount
backend). The public API only sees Logistiki.Projections.* structs.
Account code mapping
Logistiki virtual account codes are colon-separated and human-readable
(LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING). The mapper produces
deterministic Beancount account names by mapping the account type to a
Beancount root (Assets, Liabilities, Equity, Income, Expenses) and
CamelCasing the remaining segments.

      


      
        Summary


  
    Functions
  


    
      
        from_beancount_balance(err)

      


        Converts a Beancount balances result into a map of account -> balance.



    


    
      
        from_beancount_entry(result)

      


        Converts a Beancount query row into a plain map of column -> value.



    


    
      
        normal_debit?(type)

      


        True when the account type has a debit normal balance.



    


    
      
        root_for_type(type)

      


        Returns the beancount root for a Logistiki account type.



    


    
      
        signed_amount(posting, account)

      


        Returns the signed Beancount amount for a Logistiki posting.



    


    
      
        to_beancount_account(virtual_account)

      


        Maps a %VirtualAccount{} to a deterministic Beancount account name.



    


    
      
        to_beancount_directive(journal, postings, accounts_by_code)

      


        Maps a Logistiki journal + postings + accounts to a Beancount transaction directive.



    


    
      
        to_beancount_opens(accounts, date \\ ~D[2026-01-01])

      


        Maps a list of accounts to Beancount open directives.



    


    
      
        to_beancount_posting(posting, account)

      


        Maps a Logistiki posting to a Beancount posting (signed amount).



    





      


      
        Functions


        


  
    
      
    
    
      from_beancount_balance(err)


        (since 0.1.0)


        
          
        

    

  


  

Converts a Beancount balances result into a map of account -> balance.

  



  
    
      
    
    
      from_beancount_entry(result)


        (since 0.1.0)


        
          
        

    

  


  

Converts a Beancount query row into a plain map of column -> value.

  



  
    
      
    
    
      normal_debit?(type)


        (since 0.1.0)


        
          
        

    

  


  

True when the account type has a debit normal balance.

  



  
    
      
    
    
      root_for_type(type)


        (since 0.1.0)


        
          
        

    

  


  

Returns the beancount root for a Logistiki account type.

  



  
    
      
    
    
      signed_amount(posting, account)


        (since 0.1.0)


        
          
        

    

  


  

Returns the signed Beancount amount for a Logistiki posting.
Beancount encodes direction as sign: debits are positive, credits are
negative, regardless of account type. Account balances then read naturally
(assets positive, liabilities/income negative) and match Logistiki's
net = debit - credit projection.

  



  
    
      
    
    
      to_beancount_account(virtual_account)


        (since 0.1.0)


        
          
        

    

  


  

Maps a %VirtualAccount{} to a deterministic Beancount account name.

  



  
    
      
    
    
      to_beancount_directive(journal, postings, accounts_by_code)


        (since 0.1.0)


        
          
        

    

  


  

Maps a Logistiki journal + postings + accounts to a Beancount transaction directive.

  



    

  
    
      
    
    
      to_beancount_opens(accounts, date \\ ~D[2026-01-01])


        (since 0.1.0)


        
          
        

    

  


  

Maps a list of accounts to Beancount open directives.

  



  
    
      
    
    
      to_beancount_posting(posting, account)


        (since 0.1.0)


        
          
        

    

  


  

Maps a Logistiki posting to a Beancount posting (signed amount).

  


        

      


  

    
Logistiki.Ledger.Behaviour behaviour
    



      
Behaviour implemented by ledger backends.
The runtime calls the configured backend (see config :logistiki, :ledger_backend) to execute journals, reverse them, and compute
projections.
Initial backends:
	Logistiki.Ledger.Simulation — fast, deterministic, no external deps
	Logistiki.Ledger.Beancount — the accounting oracle via beancount_ex

Backends must not leak their own types into the public API. Results are
returned as Logistiki.Projections.* structs.

      


      
        Summary


  
    Callbacks
  


    
      
        balance(account, opts)

      


    


    
      
        execute_journal(journal, opts)

      


    


    
      
        reverse_journal(journal, attrs, opts)

      


    


    
      
        statement(account, opts)

      


    


    
      
        trial_balance(opts)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      balance(account, opts)



        
          
        

    

  


  

      

          @callback balance(account :: term(), opts :: keyword()) ::
  {:ok, Logistiki.Projections.Balance.t()} | {:error, term()}


      



  



  
    
      
    
    
      execute_journal(journal, opts)



        
          
        

    

  


  

      

          @callback execute_journal(journal :: Logistiki.Accounting.Journal.t(), opts :: keyword()) ::
  {:ok, Logistiki.Ledger.Result.t()} | {:error, term()}


      



  



  
    
      
    
    
      reverse_journal(journal, attrs, opts)



        
          
        

    

  


  

      

          @callback reverse_journal(
  journal :: Logistiki.Accounting.Journal.t(),
  attrs :: map(),
  opts :: keyword()
) ::
  {:ok, Logistiki.Ledger.Result.t()} | {:error, term()}


      



  



  
    
      
    
    
      statement(account, opts)



        
          
        

    

  


  

      

          @callback statement(account :: term(), opts :: keyword()) ::
  {:ok, [Logistiki.Projections.StatementLine.t()]} | {:error, term()}


      



  



  
    
      
    
    
      trial_balance(opts)



        
          
        

    

  


  

      

          @callback trial_balance(opts :: keyword()) ::
  {:ok, Logistiki.Projections.TrialBalance.t()} | {:error, term()}


      



  


        

      


  

    
Logistiki.Ledger.Result 
    



      
The result of a ledger backend execution.
Backends return this struct so the runtime can record what happened without
leaking backend-specific types.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Ledger.Result{
  backend: module(),
  balances: map(),
  details: map(),
  journal_id: term() | nil,
  posted_at: DateTime.t() | nil,
  status: :ok | :error
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Ledger.Simulation 
    



      
The simulation ledger backend.
It is fast, deterministic, and has no external dependencies. It uses
Logistiki's own persisted journal/posting tables (via
Logistiki.Accounting and Logistiki.Projections.ProjectionEngine) to
execute journals and compute balances and statements.
This is the baseline behavior that the Beancount oracle backend must match.

      




  

    
Logistiki.Projections 
    



      
The context for projections.
Balances are never authoritative stored state; they are projections over
immutable postings. This module delegates to
Logistiki.Projections.ProjectionEngine (used by the simulation backend) so
callers can compute projections regardless of the configured ledger backend.

      


      
        Summary


  
    Functions
  


    
      
        balance(account, opts \\ [])

      


        Computes balance(s) for an account (struct, id, or code). Aggregates descendants.



    


    
      
        balance_for_entity(entity, opts \\ [])

      


        Computes balances for accounts linked to an entity.



    


    
      
        balance_for_entity_tree(entity, opts \\ [])

      


        Computes balances for accounts linked to an entity subtree.



    


    
      
        balance_sheet(opts \\ [])

      


        Builds a balance sheet.



    


    
      
        general_ledger(opts \\ [])

      


        Builds a general ledger view.



    


    
      
        income_statement(opts \\ [])

      


        Builds an income statement.



    


    
      
        statement(account, opts \\ [])

      


        Builds a running-balance statement for an account.



    


    
      
        trial_balance(opts \\ [])

      


        Builds a trial balance.



    





      


      
        Functions


        


    

  
    
      
    
    
      balance(account, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Computes balance(s) for an account (struct, id, or code). Aggregates descendants.

  



    

  
    
      
    
    
      balance_for_entity(entity, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Computes balances for accounts linked to an entity.

  



    

  
    
      
    
    
      balance_for_entity_tree(entity, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Computes balances for accounts linked to an entity subtree.

  



    

  
    
      
    
    
      balance_sheet(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds a balance sheet.

  



    

  
    
      
    
    
      general_ledger(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds a general ledger view.

  



    

  
    
      
    
    
      income_statement(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds an income statement.

  



    

  
    
      
    
    
      statement(account, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds a running-balance statement for an account.

  



    

  
    
      
    
    
      trial_balance(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds a trial balance.

  


        

      


  

    
Logistiki.Projections.Balance 
    



      
A derived balance for an account (or aggregation of accounts).
Balances are never authoritative stored state. They are projections over
immutable postings. net is signed: positive for a debit balance, negative
for a credit balance.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





  
    Functions
  


    
      
        build(account_code, currency, debit_total, credit_total, count)

      


        Builds a balance from a row of {debit_total, credit_total, count} for currency.



    


    
      
        nonzero?(balance)

      


        True when the balance is non-zero.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Projections.Balance{
  account_code: String.t() | nil,
  account_id: term() | nil,
  credit_total: Decimal.t(),
  currency: String.t(),
  debit_total: Decimal.t(),
  net: Decimal.t(),
  posting_count: non_neg_integer()
}


      


The struct type. See the module documentation for field details and examples.

  


        

      

      
        Functions


        


  
    
      
    
    
      build(account_code, currency, debit_total, credit_total, count)


        (since 0.1.0)


        
          
        

    

  


  

Builds a balance from a row of {debit_total, credit_total, count} for currency.

  



  
    
      
    
    
      nonzero?(balance)


        (since 0.1.0)


        
          
        

    

  


  

True when the balance is non-zero.

  


        

      


  

    
Logistiki.Projections.BalanceSheet 
    



      
A balance sheet view: assets, liabilities, and equity balances.
Each section is a list of Logistiki.Projections.Balance structs (one per
account per currency) plus a section total per currency.

      


      
        Summary


  
    Types
  


    
      
        section()

      


    


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      section()



        
          
        

    

  


  

      

          @type section() :: %{
  balances: [Logistiki.Projections.Balance.t()],
  totals_by_currency: %{required(String.t()) => Decimal.t()}
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Projections.BalanceSheet{
  assets: section(),
  equity: section(),
  liabilities: section(),
  totals_by_currency: %{
    required(String.t()) => %{
      assets: Decimal.t(),
      liabilities: Decimal.t(),
      equity: Decimal.t()
    }
  }
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Projections.GeneralLedger 
    



      
A general ledger view: all postings ordered by effective date and journal.
Each entry mirrors a Logistiki.Projections.StatementLine but spans all
accounts.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Projections.GeneralLedger{
  lines: [Logistiki.Projections.StatementLine.t()]
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Projections.IncomeStatement 
    



      
An income statement view: income and expense balances, plus net profit per
currency.

      


      
        Summary


  
    Types
  


    
      
        section()

      


    


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      section()



        
          
        

    

  


  

      

          @type section() :: %{
  balances: [Logistiki.Projections.Balance.t()],
  totals_by_currency: %{required(String.t()) => Decimal.t()}
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Projections.IncomeStatement{
  expenses: section(),
  income: section(),
  net_profit_by_currency: %{required(String.t()) => Decimal.t()}
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Projections.ProjectionEngine 
    



      
Computes projections over immutable postings.
Balances are never authoritative stored state; they are derived here. The
simulation backend delegates to this engine. The Beancount backend uses
beancount_ex as the oracle and its results are compared against this
engine's.
Supported projections
	balance/2 — leaf or parent account (aggregates descendants)
	balance_for_entity/2 — accounts linked to an entity
	balance_for_entity_tree/2 — accounts linked to an entity subtree
	statement/2 — running-balance statement lines
	trial_balance/1 — debit/credit totals per account per currency
	general_ledger/1 — all postings ordered
	balance_sheet/1, income_statement/1 — sectioned views


      


      
        Summary


  
    Functions
  


    
      
        balance(account, opts \\ [])

      


        Computes the balance(s) for account (a struct, id, or code). Aggregates descendants for parent accounts.



    


    
      
        balance_for_entity(entity, opts \\ [])

      


        Computes balances for accounts linked to entity.



    


    
      
        balance_for_entity_tree(entity, opts \\ [])

      


        Computes balances for accounts linked to entity or any of its descendants.



    


    
      
        balance_sheet(opts \\ [])

      


        Builds a balance sheet (assets, liabilities, equity).



    


    
      
        general_ledger(opts \\ [])

      


        Builds a general ledger view of all posted postings.



    


    
      
        income_statement(opts \\ [])

      


        Builds an income statement (income, expenses, net profit).



    


    
      
        statement(account, opts \\ [])

      


        Builds a running-balance statement for account (aggregates descendant postings).



    


    
      
        trial_balance(opts \\ [])

      


        Builds a trial balance across all posted journals.



    





      


      
        Functions


        


    

  
    
      
    
    
      balance(account, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Computes the balance(s) for account (a struct, id, or code). Aggregates descendants for parent accounts.

  



    

  
    
      
    
    
      balance_for_entity(entity, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Computes balances for accounts linked to entity.

  



    

  
    
      
    
    
      balance_for_entity_tree(entity, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Computes balances for accounts linked to entity or any of its descendants.

  



    

  
    
      
    
    
      balance_sheet(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds a balance sheet (assets, liabilities, equity).

  



    

  
    
      
    
    
      general_ledger(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds a general ledger view of all posted postings.

  



    

  
    
      
    
    
      income_statement(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds an income statement (income, expenses, net profit).

  



    

  
    
      
    
    
      statement(account, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds a running-balance statement for account (aggregates descendant postings).

  



    

  
    
      
    
    
      trial_balance(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Builds a trial balance across all posted journals.

  


        

      


  

    
Logistiki.Projections.StatementLine 
    



      
A single line in an account statement.
Includes a running balance so statements read like a real account ledger.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Projections.StatementLine{
  account_code: String.t(),
  amount: Decimal.t() | nil,
  credit: Decimal.t() | nil,
  currency: String.t(),
  date: Date.t() | nil,
  debit: Decimal.t() | nil,
  description: String.t() | nil,
  event_id: String.t() | nil,
  journal_id: term() | nil,
  metadata: map(),
  posting_id: term() | nil,
  running_balance: Decimal.t() | nil,
  selected_policy: String.t() | nil,
  selected_template: String.t() | nil,
  source_id: String.t() | nil,
  source_system: String.t() | nil
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.Projections.TrialBalance 
    



      
A trial balance: debit/credit totals per account per currency.
Debits and credits must balance per currency (balanced flag).

      


      
        Summary


  
    Types
  


    
      
        line()

      


    


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





      


      
        Types


        


  
    
      
    
    
      line()



        
          
        

    

  


  

      

          @type line() :: %{
  account_code: String.t(),
  account_name: String.t() | nil,
  debit_total: Decimal.t(),
  credit_total: Decimal.t(),
  net: Decimal.t(),
  currency: String.t()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Projections.TrialBalance{
  balanced: boolean(),
  currencies: [String.t()],
  lines: [line()]
}


      


The struct type. See the module documentation for field details and examples.

  


        

      


  

    
Logistiki.BusinessEntities 
    



      
The context for hierarchical business entities.
Business entities represent legal, operational, customer, organizational, or
ownership structures. They form a tree maintained through a closure table
(Logistiki.BusinessEntities.BusinessEntityClosure).
Closure table rules
	a self-row (depth 0) is always present
	cycles are prevented on move
	the closure is rewritten on insert and on move_entity/2
	subtree and ancestor queries are O(closure rows), not recursive CTEs


      


      
        Summary


  
    Functions
  


    
      
        ancestor_ids(business_entity)

      


        Returns the ids of all ancestors of entity (including itself).



    


    
      
        create_entity(attrs \\ %{})

      


        Creates a new business entity. When :parent_id is given the entity is
linked as a child and the closure table is updated.



    


    
      
        descendant_ids(business_entity)

      


        Returns the ids of all descendants of entity (including itself).



    


    
      
        get_entity(id)

      


        Fetches a single entity by id.



    


    
      
        get_entity!(id)

      


        Fetches a single entity by id, raising if not found.



    


    
      
        list_ancestors(business_entity)

      


        Lists all ancestors of entity ordered from nearest to farthest, using the
closure table.



    


    
      
        list_children(business_entity)

      


        Lists direct children of entity.



    


    
      
        list_descendants(business_entity)

      


        Lists all descendants of entity (excluding the entity itself), using the
closure table for O(rows) performance.



    


    
      
        list_entities(opts \\ [])

      


        Lists entities, optionally filtered.



    


    
      
        move_entity(entity, new_parent)

      


        Moves entity under new_parent (which may be nil for a root), rewriting
the closure table for the entire subtree.



    


    
      
        update_entity(entity, attrs)

      


        Updates a business entity's mutable attributes (not its parent — use
move_entity/2 to change the parent).



    





      


      
        Functions


        


  
    
      
    
    
      ancestor_ids(business_entity)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec ancestor_ids(Logistiki.BusinessEntities.BusinessEntity.t()) :: [integer()]


      


Returns the ids of all ancestors of entity (including itself).
Arguments
	entity — %BusinessEntity{}.

Returns
	[integer()] — ancestor ids including entity.id.

Examples
iex> Logistiki.BusinessEntities.ancestor_ids(acme_trading)
[2, 1]

  



    

  
    
      
    
    
      create_entity(attrs \\ %{})


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec create_entity(map()) ::
  {:ok, Logistiki.BusinessEntities.BusinessEntity.t()} | {:error, term()}


      


Creates a new business entity. When :parent_id is given the entity is
linked as a child and the closure table is updated.
Arguments
	attrs — map() or keyword() of entity attributes:	:name — String.t — required (e.g. "Acme Holdings")
	:entity_type — String.t — required (e.g. "company", "trust")
	:status — String.t — defaults to "pending"
	:parent_id — integer() | nil — the parent entity id; nil for roots

	:legal_name — String.t
	:jurisdiction — String.t — e.g. "US"
	:external_id — String.t — must be unique
	:metadata — map()



Returns
	{:ok, %BusinessEntity{}} — the created entity.
	{:error, %Ecto.Changeset{}} — validation failed (e.g. invalid entity_type).
	{:error, :parent_closure_missing} — the parent has no closure rows (should not happen).

Examples
iex> {:ok, root} = Logistiki.BusinessEntities.create_entity(%{name: "Acme Holdings", entity_type: "company", status: "active"})
iex> root.parent_id
nil

iex> {:ok, child} = Logistiki.BusinessEntities.create_entity(%{
...>   name: "Acme Trading Ltd", entity_type: "company", parent_id: root.id
...> })
iex> child.parent_id
1

iex> {:error, changeset} = Logistiki.BusinessEntities.create_entity(%{name: "X", entity_type: "wizard"})
iex> errors_on(changeset)[:entity_type]
["is invalid"]

  



  
    
      
    
    
      descendant_ids(business_entity)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec descendant_ids(Logistiki.BusinessEntities.BusinessEntity.t()) :: [integer()]


      


Returns the ids of all descendants of entity (including itself).
Uses the closure table directly — faster than list_descendants/1 when only
ids are needed (e.g. for balance aggregation queries).
Arguments
	entity — %BusinessEntity{}.

Returns
	[integer()] — descendant ids including entity.id.

Examples
iex> Logistiki.BusinessEntities.descendant_ids(acme_holdings)
[1, 2, 3]

  



  
    
      
    
    
      get_entity(id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_entity(integer()) ::
  {:ok, Logistiki.BusinessEntities.BusinessEntity.t()} | {:error, :not_found}


      


Fetches a single entity by id.
Arguments
	id — integer() — the entity primary key.

Returns
	{:ok, %BusinessEntity{}} — the entity was found.
	{:error, :not_found} — no entity with that id.

Examples
iex> {:ok, entity} = Logistiki.BusinessEntities.get_entity(1)
iex> entity.name
"Acme Holdings"

iex> {:error, :not_found} = Logistiki.BusinessEntities.get_entity(999)

  



  
    
      
    
    
      get_entity!(id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_entity!(integer()) :: Logistiki.BusinessEntities.BusinessEntity.t()


      


Fetches a single entity by id, raising if not found.
Arguments
	id — integer() — the entity primary key.

Returns
	%BusinessEntity{} — the entity. Raises Ecto.NoResultsError if not found.

Examples
iex> entity = Logistiki.BusinessEntities.get_entity!(1)
iex> entity.name
"Acme Holdings"

  



  
    
      
    
    
      list_ancestors(business_entity)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_ancestors(Logistiki.BusinessEntities.BusinessEntity.t()) :: [
  Logistiki.BusinessEntities.BusinessEntity.t()
]


      


Lists all ancestors of entity ordered from nearest to farthest, using the
closure table.
Arguments
	entity — %BusinessEntity{} — the descendant entity.

Returns
	[BusinessEntity.t()] — ordered by depth ascending. Empty list if the
entity is a root.

Examples
iex> Logistiki.BusinessEntities.list_ancestors(acme_trading)
[%BusinessEntity{name: "Acme Holdings", ...}]

  



  
    
      
    
    
      list_children(business_entity)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_children(Logistiki.BusinessEntities.BusinessEntity.t()) :: [
  Logistiki.BusinessEntities.BusinessEntity.t()
]


      


Lists direct children of entity.
Arguments
	entity — %BusinessEntity{} — the parent entity.

Returns
	[BusinessEntity.t()] — ordered by name. Empty list if no children.

Examples
iex> Logistiki.BusinessEntities.list_children(acme_holdings)
[%BusinessEntity{name: "Acme Trading Ltd", ...}, %BusinessEntity{name: "Acme Treasury Ltd", ...}]

  



  
    
      
    
    
      list_descendants(business_entity)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_descendants(Logistiki.BusinessEntities.BusinessEntity.t()) :: [
  Logistiki.BusinessEntities.BusinessEntity.t()
]


      


Lists all descendants of entity (excluding the entity itself), using the
closure table for O(rows) performance.
Arguments
	entity — %BusinessEntity{} — the root of the subtree.

Returns
	[BusinessEntity.t()] — ordered by name. Empty list if no descendants.

Examples
iex> Logistiki.BusinessEntities.list_descendants(acme_holdings)
[%BusinessEntity{name: "Acme Trading Ltd", ...}, %BusinessEntity{name: "Acme Treasury Ltd", ...}]

  



    

  
    
      
    
    
      list_entities(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_entities(keyword()) :: [Logistiki.BusinessEntities.BusinessEntity.t()]


      


Lists entities, optionally filtered.
Arguments
	opts — keyword() of options:	:status — String.t — e.g. "active", "frozen"
	:entity_type — String.t — e.g. "company", "trust"
	:parent_id — integer() | nil — filter by parent; nil lists roots




Returns
	[BusinessEntity.t()] — ordered by name ascending. Empty list if none match.

Examples
iex> Logistiki.BusinessEntities.list_entities(status: "active")
[%BusinessEntity{name: "Acme Holdings", ...}, %BusinessEntity{name: "Bluewater Trust", ...}]

iex> Logistiki.BusinessEntities.list_entities(parent_id: nil)
[%BusinessEntity{name: "Acme Holdings", ...}]

  



  
    
      
    
    
      move_entity(entity, new_parent)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec move_entity(
  Logistiki.BusinessEntities.BusinessEntity.t(),
  Logistiki.BusinessEntities.BusinessEntity.t() | integer() | nil
) :: {:ok, Logistiki.BusinessEntities.BusinessEntity.t()} | {:error, term()}


      


Moves entity under new_parent (which may be nil for a root), rewriting
the closure table for the entire subtree.
Arguments
	entity — %BusinessEntity{} — the entity to move.
	new_parent — one of:	%BusinessEntity{} — the new parent
	nil — move to root (no parent)
	integer() — the new parent's id



Returns
	{:ok, %BusinessEntity{}} — the moved entity with updated parent_id.
	{:error, term()} — the move failed (rolled back).

Examples
iex> {:ok, moved} = Logistiki.BusinessEntities.move_entity(acme_trading, bluewater_trust)
iex> moved.parent_id
5

iex> {:ok, root} = Logistiki.BusinessEntities.move_entity(acme_trading, nil)
iex> root.parent_id
nil

  



  
    
      
    
    
      update_entity(entity, attrs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec update_entity(Logistiki.BusinessEntities.BusinessEntity.t(), map()) ::
  {:ok, Logistiki.BusinessEntities.BusinessEntity.t()}
  | {:error, Ecto.Changeset.t()}


      


Updates a business entity's mutable attributes (not its parent — use
move_entity/2 to change the parent).
Arguments
	entity — %BusinessEntity{} — the entity to update.
	attrs — map() or keyword() of attributes to change (e.g.
%{status: "active", legal_name: "Acme Holdings LLC"}).

Returns
	{:ok, %BusinessEntity{}} — the updated entity.
	{:error, %Ecto.Changeset{}} — validation failed.

Examples
iex> {:ok, updated} = Logistiki.BusinessEntities.update_entity(entity, %{status: "active"})
iex> updated.status
"active"

  


        

      


  

    
Logistiki.BusinessEntities.BusinessEntity 
    



      
A hierarchical business entity: legal, operational, customer, organizational,
or ownership structure.
Entities form a tree maintained through a closure table
(Logistiki.BusinessEntities.BusinessEntityClosure). Each entity may have a
parent_id pointing to its parent; roots have parent_id: nil.
Fields
	id — integer() — primary key (e.g. 1)
	parent_id — integer() | nil — self-reference; nil for roots (e.g. nil or 1)

	name — String.t() — display name (required) (e.g. "Acme Holdings")
	legal_name — String.t() | nil — legal name (e.g. "Acme Holdings LLC")

	entity_type — String.t() — one of types/0 (default "company", e.g. "trust", "individual")
	status — String.t() — one of statuses/0 (default "pending", e.g. "active", "frozen")
	jurisdiction — String.t() | nil — e.g. "US", "EU", "GB"

	external_id — String.t() | nil — unique external reference (e.g. "crm_12345")

	metadata — map() — extensible key/value store (default %{}, e.g. %{"risk_score" => "low"})
	inserted_at — DateTime.t() | nil — set by Ecto timestamps (e.g. ~U[2026-07-07 12:00:00Z])

	updated_at — DateTime.t() | nil — set by Ecto timestamps


Associations
	parent — belongs_to __MODULE__ — the parent entity (via parent_id)
	children — has_many __MODULE__ — direct child entities

Example
%Logistiki.BusinessEntities.BusinessEntity{
  id: 1,
  parent_id: nil,
  name: "Acme Holdings",
  legal_name: "Acme Holdings LLC",
  entity_type: "company",
  status: "active",
  jurisdiction: "US",
  external_id: "crm_12345",
  metadata: %{"risk_score" => "low"},
  inserted_at: ~U[2026-07-07 12:00:00Z],
  updated_at: ~U[2026-07-07 12:00:00Z]
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The BusinessEntity struct type.



    





  
    Functions
  


    
      
        statuses()

      


        Returns the list of allowed entity statuses as atoms.



    


    
      
        types()

      


        Returns the list of allowed entity types as atoms.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.BusinessEntities.BusinessEntity{
  __meta__: term(),
  children: term(),
  entity_type: String.t() | nil,
  external_id: String.t() | nil,
  id: integer() | nil,
  inserted_at: DateTime.t() | nil,
  jurisdiction: String.t() | nil,
  legal_name: String.t() | nil,
  metadata: map() | nil,
  name: String.t() | nil,
  parent: term(),
  parent_id: integer() | nil,
  status: String.t() | nil,
  updated_at: DateTime.t() | nil
}


      


The BusinessEntity struct type.
Represents a hierarchical business entity with provenance, status, and
extensible metadata.
Fields
	id — integer() | nil — primary key (e.g. 1)

	parent_id — integer() | nil — parent entity id; nil for roots

	name — String.t() | nil — display name (e.g. "Acme Holdings")

	legal_name — String.t() | nil — legal name

	entity_type — String.t() | nil — e.g. "company", "trust"

	status — String.t() | nil — e.g. "active", "frozen"

	jurisdiction — String.t() | nil — e.g. "US"

	external_id — String.t() | nil — unique external reference

	metadata — map() | nil — extensible metadata

	inserted_at — DateTime.t() | nil

	updated_at — DateTime.t() | nil


Example
%Logistiki.BusinessEntities.BusinessEntity{
  id: 1, parent_id: nil, name: "Acme Holdings",
  entity_type: "company", status: "active"
}

  


        

      

      
        Functions


        


  
    
      
    
    
      statuses()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec statuses() :: [atom(), ...]


      


Returns the list of allowed entity statuses as atoms.
Returns
	[atom()] — [:pending, :active, :inactive, :frozen, :closed]

Examples
iex> Logistiki.BusinessEntities.BusinessEntity.statuses()
[:pending, :active, :inactive, :frozen, :closed]

  



  
    
      
    
    
      types()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec types() :: [atom(), ...]


      


Returns the list of allowed entity types as atoms.
Returns
	[atom()] — [:individual, :company, :trust, :partnership, :fund, :bank, :branch, :department, :counterparty, :internal]

Examples
iex> :company in Logistiki.BusinessEntities.BusinessEntity.types()
true

  


        

      


  

    
Logistiki.BusinessEntities.BusinessEntityClosure 
    



      
Closure table for the business entity hierarchy.
Each row records that ancestor is an ancestor of descendant at depth.
A self-row has depth 0. The closure table is maintained by
Logistiki.BusinessEntities on insert and move.
Fields
	id — integer() — primary key (e.g. 1)
	ancestor_id — integer() — the ancestor entity id (e.g. 1 for Acme Holdings)
	descendant_id — integer() — the descendant entity id (e.g. 2 for Acme Trading Ltd)
	depth — integer() — 0 for self, 1 for direct child, 2 for grandchild (e.g. 1)
	inserted_at — DateTime.t() | nil — set on insert (no updated_at; e.g. ~U[2026-07-07 12:00:00Z])


Example
%Logistiki.BusinessEntities.BusinessEntityClosure{
  id: 1,
  ancestor_id: 1,    # Acme Holdings
  descendant_id: 2,  # Acme Trading Ltd
  depth: 1,
  inserted_at: ~U[2026-07-07 12:00:00Z]
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The BusinessEntityClosure struct type.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.BusinessEntities.BusinessEntityClosure{
  __meta__: term(),
  ancestor_id: integer() | nil,
  depth: integer() | nil,
  descendant_id: integer() | nil,
  id: integer() | nil,
  inserted_at: DateTime.t() | nil
}


      


The BusinessEntityClosure struct type.
A row in the closure table recording that ancestor_id is an ancestor of
descendant_id at the given depth.
Fields
	id — integer() | nil — primary key

	ancestor_id — integer() | nil — ancestor entity id (e.g. 1)

	descendant_id — integer() | nil — descendant entity id (e.g. 2)

	depth — integer() | nil — 0 for self, 1 for child, 2 for grandchild

	inserted_at — DateTime.t() | nil — set on insert


Example
%Logistiki.BusinessEntities.BusinessEntityClosure{
  ancestor_id: 1, descendant_id: 2, depth: 1
}

  


        

      


  

    
Logistiki.Relationships 
    



      
The context for entity-to-account relationships.
Business entities and virtual accounts are separate hierarchies. They connect
through relationships that support many-to-many links, multiple relationship
types between the same pair, and effective dating.
Effective dating
Each relationship has valid_from and valid_to (nil while active). List
functions accept an :at option (a Date) to filter relationships active at
a point in time.

      


      
        Summary


  
    Functions
  


    
      
        link_entity_account(entity, account, relationship_type, attrs \\ %{})

      


        Links entity to account with relationship_type and optional attributes.



    


    
      
        list_accounts_for_entity(entity_or_id, opts \\ [])

      


        Lists accounts linked to entity, optionally filtered.



    


    
      
        list_accounts_for_entity_tree(entity, opts \\ [])

      


        Lists accounts linked to entity or any of its descendants.



    


    
      
        list_entities_for_account(account_or_id, opts \\ [])

      


        Lists entities linked to account, optionally filtered.



    


    
      
        unlink_entity_account(entity_id, account_id, relationship_type)

      


        Unlinks entity and account for relationship_type by setting valid_to
to today. The relationship row is preserved for audit — only the active link
is ended.



    





      


      
        Functions


        


    

  
    
      
    
    
      link_entity_account(entity, account, relationship_type, attrs \\ %{})


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec link_entity_account(
  Logistiki.BusinessEntities.BusinessEntity.t() | integer(),
  Logistiki.VirtualAccounts.VirtualAccount.t() | integer(),
  atom(),
  map()
) ::
  {:ok, Logistiki.Relationships.EntityAccount.t()}
  | {:error, Ecto.Changeset.t()}


      


Links entity to account with relationship_type and optional attributes.
Arguments
	entity — %BusinessEntity{} or integer() entity id.
	account — %VirtualAccount{} or integer() account id.
	relationship_type — atom() — one of EntityAccount.relationship_types/0
(e.g. :owner, :beneficiary).
	attrs — map() of optional attributes:	:valid_from — Date.t — defaults to Date.utc_today/0
	:valid_to — Date.t — defaults to nil (active)
	:metadata — map()



Returns
	{:ok, %EntityAccount{}} — the link was created.
	{:error, %Ecto.Changeset{}} — validation failed (e.g. unknown
relationship_type, duplicate (entity, account, type) triple).

Examples
iex> {:ok, link} = Logistiki.Relationships.link_entity_account(acme_entity, nostro_account, :owner)
iex> link.relationship_type
"owner"

iex> {:ok, link} = Logistiki.Relationships.link_entity_account(acme_entity, nostro_account, :beneficiary,
...>   valid_from: ~D[2026-01-01], metadata: %{note: "joint"}
...> )
iex> link.metadata
%{"note" => "joint"}

iex> {:error, changeset} = Logistiki.Relationships.link_entity_account(entity, account, :wizard)
iex> errors_on(changeset)[:relationship_type]
["is invalid"]

  



    

  
    
      
    
    
      list_accounts_for_entity(entity_or_id, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_accounts_for_entity(
  Logistiki.BusinessEntities.BusinessEntity.t() | integer(),
  keyword()
) :: [Logistiki.VirtualAccounts.VirtualAccount.t()]


      


Lists accounts linked to entity, optionally filtered.
Arguments
	entity_or_id — %BusinessEntity{} or integer() entity id.
	opts — keyword() of options:	:relationship_type — atom() — filter by type (e.g. :owner)
	:at — Date.t — effective date; only relationships active on this
date are returned. When omitted, only currently active relationships
(valid_to IS NULL) are returned.
	:currency — String.t — filter to a currency



Returns
	[VirtualAccount.t()] — ordered by code. Empty list if none.

Examples
iex> Logistiki.Relationships.list_accounts_for_entity(acme_entity)
[%VirtualAccount{code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING", ...}]

iex> Logistiki.Relationships.list_accounts_for_entity(acme_entity, relationship_type: :owner)
[%VirtualAccount{code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING", ...}]

iex> Logistiki.Relationships.list_accounts_for_entity(acme_entity, at: ~D[2026-01-01])
[]

  



    

  
    
      
    
    
      list_accounts_for_entity_tree(entity, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_accounts_for_entity_tree(
  Logistiki.BusinessEntities.BusinessEntity.t(),
  keyword()
) :: [Logistiki.VirtualAccounts.VirtualAccount.t()]


      


Lists accounts linked to entity or any of its descendants.
Uses the business-entity closure table to find all descendant entity ids,
then finds all accounts linked to any of them.
Arguments
	entity — %BusinessEntity{} — the root of the entity subtree.
	opts — keyword() — same options as list_accounts_for_entity/2.

Returns
	[VirtualAccount.t()] — ordered by code. Empty list if none.

Examples
iex> Logistiki.Relationships.list_accounts_for_entity_tree(acme_holdings)
[%VirtualAccount{code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:OPERATING", ...},
 %VirtualAccount{code: "LIABILITIES:CLIENT_DEPOSITS:USD:ACME:PAYROLL", ...}]

  



    

  
    
      
    
    
      list_entities_for_account(account_or_id, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_entities_for_account(
  Logistiki.VirtualAccounts.VirtualAccount.t() | integer(),
  keyword()
) :: [Logistiki.BusinessEntities.BusinessEntity.t()]


      


Lists entities linked to account, optionally filtered.
Arguments
	account_or_id — %VirtualAccount{} or integer() account id.
	opts — keyword() of options:	:relationship_type — atom() — filter by type (e.g. :owner)
	:at — Date.t — effective date



Returns
	[BusinessEntity.t()] — ordered by name. Empty list if none.

Examples
iex> Logistiki.Relationships.list_entities_for_account(operating_account)
[%BusinessEntity{name: "Acme Holdings", ...}]

iex> Logistiki.Relationships.list_entities_for_account(operating_account, relationship_type: :owner)
[%BusinessEntity{name: "Acme Holdings", ...}]

  



  
    
      
    
    
      unlink_entity_account(entity_id, account_id, relationship_type)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec unlink_entity_account(
  Logistiki.BusinessEntities.BusinessEntity.t() | integer(),
  Logistiki.VirtualAccounts.VirtualAccount.t() | integer(),
  atom()
) :: {integer(), nil}


      


Unlinks entity and account for relationship_type by setting valid_to
to today. The relationship row is preserved for audit — only the active link
is ended.
Arguments
	entity — %BusinessEntity{} or integer() entity id.
	account — %VirtualAccount{} or integer() account id.
	relationship_type — atom() — e.g. :owner.

Returns
	{integer(), nil} — the number of rows updated (0 or 1).

Examples
iex> Logistiki.Relationships.unlink_entity_account(acme_entity, operating_account, :owner)
{1, nil}

iex> Logistiki.Relationships.unlink_entity_account(acme_entity, unknown_account, :owner)
{0, nil}

  


        

      


  

    
Logistiki.Relationships.EntityAccount 
    



      
A many-to-many relationship between a business entity and a virtual account,
with effective dating and a relationship type.
Fields
	id — integer() — primary key (e.g. 1)
	business_entity_id — integer() — FK to business_entities (e.g. 1)
	virtual_account_id — integer() — FK to virtual_accounts (e.g. 10)
	relationship_type — String.t() — one of relationship_types/0 (e.g. "owner", "beneficiary")
	valid_from — Date.t() — when the relationship became active (e.g. ~D[2026-07-07])
	valid_to — Date.t() | nil — when it ended; nil while still active (e.g. nil or ~D[2026-12-31])

	metadata — map() — extensible key/value store (default %{}, e.g. %{"note" => "joint account"})
	inserted_at — DateTime.t() | nil — set by Ecto (e.g. ~U[2026-07-07 12:00:00Z])

	updated_at — DateTime.t() | nil — set by Ecto


Associations
	business_entity — belongs_to Logistiki.BusinessEntities.BusinessEntity
	virtual_account — belongs_to Logistiki.VirtualAccounts.VirtualAccount

Unique constraint
The pair (business_entity_id, virtual_account_id, relationship_type) is
unique — but multiple relationship types between the same entity and
account are allowed (e.g. :owner and :beneficiary).
Example
%Logistiki.Relationships.EntityAccount{
  id: 1,
  business_entity_id: 1,
  virtual_account_id: 10,
  relationship_type: "owner",
  valid_from: ~D[2026-07-07],
  valid_to: nil,
  metadata: %{"note" => "primary owner"}
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The EntityAccount struct type.



    





  
    Functions
  


    
      
        relationship_types()

      


        Returns the list of allowed relationship types as atoms.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Relationships.EntityAccount{
  __meta__: term(),
  business_entity: term(),
  business_entity_id: integer() | nil,
  id: integer() | nil,
  inserted_at: DateTime.t() | nil,
  metadata: map() | nil,
  relationship_type: String.t() | nil,
  updated_at: DateTime.t() | nil,
  valid_from: Date.t() | nil,
  valid_to: Date.t() | nil,
  virtual_account: term(),
  virtual_account_id: integer() | nil
}


      


The EntityAccount struct type.
Represents a many-to-many link between a business entity and a virtual
account with effective dating and a relationship type.
Fields
	id — integer() | nil — primary key

	business_entity_id — integer() | nil — FK to business_entities

	virtual_account_id — integer() | nil — FK to virtual_accounts

	relationship_type — String.t() | nil — e.g. "owner", "beneficiary"

	valid_from — Date.t() | nil — when the relationship became active

	valid_to — Date.t() | nil — when it ended; nil while active

	metadata — map() | nil — extensible metadata

	inserted_at — DateTime.t() | nil

	updated_at — DateTime.t() | nil


Example
%Logistiki.Relationships.EntityAccount{
  id: 1, business_entity_id: 1, virtual_account_id: 10,
  relationship_type: "owner", valid_from: ~D[2026-07-07], valid_to: nil
}

  


        

      

      
        Functions


        


  
    
      
    
    
      relationship_types()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec relationship_types() :: [atom(), ...]


      


Returns the list of allowed relationship types as atoms.
Returns
	[atom()] — [:owner, :beneficiary, :controller, :signatory, :viewer, :trustee, :related_party, :manager, :custodian]

Examples
iex> :owner in Logistiki.Relationships.EntityAccount.relationship_types()
true

  


        

      


  

    
Logistiki.VirtualAccounts 
    



      
The context for hierarchical virtual accounts.
Virtual accounts represent accounting accounts and account-like projections.
They form a tree maintained through a closure table
(Logistiki.VirtualAccounts.VirtualAccountClosure).
Rules enforced
	account code is unique
	only leaf accounts (no children) may allow postings
	posting accounts require a currency
	aggregation accounts may have a nil currency
	a child cannot be created under a posting account
	cycles are forbidden (the closure table is rewritten on move)


      


      
        Summary


  
    Functions
  


    
      
        ancestor_ids(virtual_account)

      


        Returns the ids of all ancestors of account (including itself).



    


    
      
        create_account(attrs \\ %{})

      


        Creates a new virtual account. When :parent_id is given the account is
linked as a child and the closure table is updated.



    


    
      
        descendant_ids(virtual_account)

      


        Returns the ids of all descendants of account (including itself).



    


    
      
        get_account(id)

      


        Fetches a single account by id.



    


    
      
        get_account!(id)

      


        Fetches a single account by id, raising if not found.



    


    
      
        get_account_by_code(code)

      


        Fetches a single account by code.



    


    
      
        get_account_by_code!(code)

      


        Fetches a single account by code, raising if not found.



    


    
      
        leaf?(virtual_account)

      


        True when the account is a leaf (has no children). Roots are aggregation
nodes and are not leaves.



    


    
      
        list_accounts(opts \\ [])

      


        Lists accounts, optionally filtered.



    


    
      
        list_ancestors(virtual_account)

      


        Lists all ancestors of account ordered from nearest to farthest, using the
closure table.



    


    
      
        list_children(virtual_account)

      


        Lists direct children of account.



    


    
      
        list_descendants(virtual_account)

      


        Lists all descendants of account (excluding the account itself), using the
closure table for O(rows) performance.



    


    
      
        move_account(account, new_parent)

      


        Moves account under new_parent (which may be nil for a root), rewriting
the closure table for the entire subtree. Cycles are prevented.



    


    
      
        posting_account?(arg1)

      


        True when the account accepts postings — i.e. posting_allowed: true and
status: "active".



    


    
      
        resolve(account)

      


        Resolves an account from either a %VirtualAccount{}, an id, or an account
code. Tries code first for binary inputs, then falls back to numeric id.



    


    
      
        update_account(account, attrs)

      


        Updates a virtual account's mutable attributes (not its parent — use
move_account/2 to change the parent).



    





      


      
        Functions


        


  
    
      
    
    
      ancestor_ids(virtual_account)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec ancestor_ids(Logistiki.VirtualAccounts.VirtualAccount.t()) :: [integer()]


      


Returns the ids of all ancestors of account (including itself).
Arguments
	account — %VirtualAccount{}.

Returns
	[integer()] — ancestor ids including account.id.

Examples
iex> Logistiki.VirtualAccounts.ancestor_ids(nostro_account)
[4, 3, 2, 1]

  



    

  
    
      
    
    
      create_account(attrs \\ %{})


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec create_account(map()) ::
  {:ok, Logistiki.VirtualAccounts.VirtualAccount.t()} | {:error, term()}


      


Creates a new virtual account. When :parent_id is given the account is
linked as a child and the closure table is updated.
Arguments
	attrs — map() or keyword() of account attributes:	:code — String.t — required (e.g. "ASSETS:CASH:USD:NOSTRO")
	:name — String.t — required (e.g. "Nostro USD")
	:account_type — String.t — required (e.g. "asset", "liability")
	:status — String.t — defaults to "active"
	:parent_id — integer() | nil — the parent account id; nil for roots

	:currency — String.t — required when posting_allowed: true (e.g. "USD")
	:posting_allowed — boolean() — defaults to false; only true for leaf accounts
	:normal_balance — String.t — "debit" or "credit"
	:external_id — String.t
	:metadata — map()



Returns
	{:ok, %VirtualAccount{}} — the created account.
	{:error, %Ecto.Changeset{}} — validation failed.
	{:error, :parent_not_found} — the parent_id does not reference an existing account.
	{:error, :parent_is_posting_account} — the parent is a posting account (cannot have children).

Examples
iex> {:ok, root} = Logistiki.VirtualAccounts.create_account(%{
...>   code: "ASSETS", name: "Assets", account_type: "asset"
...> })
iex> root.parent_id
nil

iex> {:ok, leaf} = Logistiki.VirtualAccounts.create_account(%{
...>   code: "ASSETS:CASH:USD:NOSTRO", name: "Nostro USD", account_type: "asset",
...>   currency: "USD", posting_allowed: true, normal_balance: "debit",
...>   parent_id: root.id
...> })
iex> leaf.posting_allowed
true

iex> {:error, changeset} = Logistiki.VirtualAccounts.create_account(%{
...>   code: "BAD", name: "Bad", account_type: "asset", posting_allowed: true
...> })
iex> errors_on(changeset)[:currency]
["can't be blank when posting is allowed"]

  



  
    
      
    
    
      descendant_ids(virtual_account)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec descendant_ids(Logistiki.VirtualAccounts.VirtualAccount.t()) :: [integer()]


      


Returns the ids of all descendants of account (including itself).
Uses the closure table directly — faster than list_descendants/1 when only
ids are needed (e.g. for balance aggregation queries).
Arguments
	account — %VirtualAccount{}.

Returns
	[integer()] — descendant ids including account.id.

Examples
iex> Logistiki.VirtualAccounts.descendant_ids(assets_root)
[1, 2, 3, 4]

  



  
    
      
    
    
      get_account(id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_account(integer()) ::
  {:ok, Logistiki.VirtualAccounts.VirtualAccount.t()} | {:error, :not_found}


      


Fetches a single account by id.
Arguments
	id — integer() — the account primary key.

Returns
	{:ok, %VirtualAccount{}} — the account was found.
	{:error, :not_found} — no account with that id.

Examples
iex> {:ok, account} = Logistiki.VirtualAccounts.get_account(10)
iex> account.code
"ASSETS:CASH:USD:NOSTRO"

iex> {:error, :not_found} = Logistiki.VirtualAccounts.get_account(999)

  



  
    
      
    
    
      get_account!(id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_account!(integer()) :: Logistiki.VirtualAccounts.VirtualAccount.t()


      


Fetches a single account by id, raising if not found.
Arguments
	id — integer() — the account primary key.

Returns
	%VirtualAccount{} — the account. Raises Ecto.NoResultsError if not found.

Examples
iex> account = Logistiki.VirtualAccounts.get_account!(10)
iex> account.code
"ASSETS:CASH:USD:NOSTRO"

  



  
    
      
    
    
      get_account_by_code(code)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_account_by_code(String.t()) ::
  {:ok, Logistiki.VirtualAccounts.VirtualAccount.t()} | {:error, :not_found}


      


Fetches a single account by code.
Arguments
	code — String.t() — the account code (e.g. "ASSETS:CASH:USD:NOSTRO").

Returns
	{:ok, %VirtualAccount{}} — the account was found.
	{:error, :not_found} — no account with that code.

Examples
iex> {:ok, account} = Logistiki.VirtualAccounts.get_account_by_code("ASSETS:CASH:USD:NOSTRO")
iex> account.code
"ASSETS:CASH:USD:NOSTRO"

iex> {:error, :not_found} = Logistiki.VirtualAccounts.get_account_by_code("UNKNOWN")

  



  
    
      
    
    
      get_account_by_code!(code)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec get_account_by_code!(String.t()) :: Logistiki.VirtualAccounts.VirtualAccount.t()


      


Fetches a single account by code, raising if not found.
Arguments
	code — String.t() — the account code (e.g. "ASSETS:CASH:USD:NOSTRO").

Returns
	%VirtualAccount{} — the account. Raises Ecto.NoResultsError if not found.

Examples
iex> account = Logistiki.VirtualAccounts.get_account_by_code!("ASSETS:CASH:USD:NOSTRO")
iex> account.currency
"USD"

  



  
    
      
    
    
      leaf?(virtual_account)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec leaf?(Logistiki.VirtualAccounts.VirtualAccount.t()) :: boolean()


      


True when the account is a leaf (has no children). Roots are aggregation
nodes and are not leaves.
Arguments
	account — %VirtualAccount{}.

Returns
	boolean() — true if the account has no children, false otherwise.

Examples
iex> Logistiki.VirtualAccounts.leaf?(nostro_account)
true

iex> Logistiki.VirtualAccounts.leaf?(assets_root)
false

  



    

  
    
      
    
    
      list_accounts(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_accounts(keyword()) :: [Logistiki.VirtualAccounts.VirtualAccount.t()]


      


Lists accounts, optionally filtered.
Arguments
	opts — keyword() of options:	:status — String.t — e.g. "active", "frozen"
	:account_type — String.t — e.g. "asset", "liability"
	:currency — String.t — e.g. "USD"
	:parent_id — integer() | nil — filter by parent; nil lists roots




Returns
	[VirtualAccount.t()] — ordered by code ascending. Empty list if none match.

Examples
iex> Logistiki.VirtualAccounts.list_accounts(account_type: "asset")
[%VirtualAccount{code: "ASSETS", ...}, %VirtualAccount{code: "ASSETS:CASH", ...}]

iex> Logistiki.VirtualAccounts.list_accounts(status: "active", currency: "USD")
[%VirtualAccount{code: "ASSETS:CASH:USD:NOSTRO", ...}]

  



  
    
      
    
    
      list_ancestors(virtual_account)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_ancestors(Logistiki.VirtualAccounts.VirtualAccount.t()) :: [
  Logistiki.VirtualAccounts.VirtualAccount.t()
]


      


Lists all ancestors of account ordered from nearest to farthest, using the
closure table.
Arguments
	account — %VirtualAccount{} — the descendant account.

Returns
	[VirtualAccount.t()] — ordered by depth ascending. Empty list if the
account is a root.

Examples
iex> Logistiki.VirtualAccounts.list_ancestors(nostro_account)
[%VirtualAccount{code: "ASSETS:CASH:USD", ...}, %VirtualAccount{code: "ASSETS:CASH", ...}, %VirtualAccount{code: "ASSETS", ...}]

  



  
    
      
    
    
      list_children(virtual_account)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_children(Logistiki.VirtualAccounts.VirtualAccount.t()) :: [
  Logistiki.VirtualAccounts.VirtualAccount.t()
]


      


Lists direct children of account.
Arguments
	account — %VirtualAccount{} — the parent account.

Returns
	[VirtualAccount.t()] — ordered by code. Empty list if no children.

Examples
iex> Logistiki.VirtualAccounts.list_children(assets_root)
[%VirtualAccount{code: "ASSETS:CASH", ...}]

  



  
    
      
    
    
      list_descendants(virtual_account)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_descendants(Logistiki.VirtualAccounts.VirtualAccount.t()) :: [
  Logistiki.VirtualAccounts.VirtualAccount.t()
]


      


Lists all descendants of account (excluding the account itself), using the
closure table for O(rows) performance.
Arguments
	account — %VirtualAccount{} — the root of the subtree.

Returns
	[VirtualAccount.t()] — ordered by code. Empty list if no descendants.

Examples
iex> Logistiki.VirtualAccounts.list_descendants(cash_root)
[%VirtualAccount{code: "ASSETS:CASH:USD", ...}, %VirtualAccount{code: "ASSETS:CASH:USD:NOSTRO", ...}]

  



  
    
      
    
    
      move_account(account, new_parent)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec move_account(
  Logistiki.VirtualAccounts.VirtualAccount.t(),
  Logistiki.VirtualAccounts.VirtualAccount.t() | integer() | nil
) ::
  {:ok, Logistiki.VirtualAccounts.VirtualAccount.t()}
  | {:error, :cycle_detected | term()}


      


Moves account under new_parent (which may be nil for a root), rewriting
the closure table for the entire subtree. Cycles are prevented.
Arguments
	account — %VirtualAccount{} — the account to move.
	new_parent — one of:	%VirtualAccount{} — the new parent
	nil — move to root
	integer() — the new parent's id



Returns
	{:ok, %VirtualAccount{}} — the moved account with updated parent_id.
	{:error, :cycle_detected} — moving would create a cycle.
	{:error, term()} — the move failed (rolled back).

Examples
iex> {:ok, moved} = Logistiki.VirtualAccounts.move_account(cash_account, new_root)
iex> moved.parent_id
20

iex> {:error, :cycle_detected} = Logistiki.VirtualAccounts.move_account(parent, child)

  



  
    
      
    
    
      posting_account?(arg1)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec posting_account?(Logistiki.VirtualAccounts.VirtualAccount.t()) :: boolean()


      


True when the account accepts postings — i.e. posting_allowed: true and
status: "active".
Arguments
	account — %VirtualAccount{} or any term.

Returns
	boolean() — true only when posting_allowed == true and
status == "active".

Examples
iex> Logistiki.VirtualAccounts.posting_account?(nostro_account)
true

iex> Logistiki.VirtualAccounts.posting_account?(assets_root)
false

iex> Logistiki.VirtualAccounts.posting_account?(%{posting_allowed: true, status: "frozen"})
false

  



  
    
      
    
    
      resolve(account)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec resolve(Logistiki.VirtualAccounts.VirtualAccount.t() | String.t() | integer()) ::
  {:ok, Logistiki.VirtualAccounts.VirtualAccount.t()} | {:error, :not_found}


      


Resolves an account from either a %VirtualAccount{}, an id, or an account
code. Tries code first for binary inputs, then falls back to numeric id.
Arguments
	account — one of:	%VirtualAccount{} — returned directly
	String.t — interpreted as an account code first, then as a numeric id
	integer() — interpreted as an account id



Returns
	{:ok, %VirtualAccount{}} — the account was found.
	{:error, :not_found} — the account could not be resolved.

Examples
iex> {:ok, account} = Logistiki.VirtualAccounts.resolve("ASSETS:CASH:USD:NOSTRO")
iex> account.id
10

iex> {:ok, account} = Logistiki.VirtualAccounts.resolve(10)
iex> account.code
"ASSETS:CASH:USD:NOSTRO"

iex> {:ok, account} = Logistiki.VirtualAccounts.resolve(existing_account_struct)

  



  
    
      
    
    
      update_account(account, attrs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec update_account(Logistiki.VirtualAccounts.VirtualAccount.t(), map()) ::
  {:ok, Logistiki.VirtualAccounts.VirtualAccount.t()}
  | {:error, Ecto.Changeset.t()}


      


Updates a virtual account's mutable attributes (not its parent — use
move_account/2 to change the parent).
Arguments
	account — %VirtualAccount{} — the account to update.
	attrs — map() of attributes to change (e.g.
%{status: "frozen", normal_balance: "credit"}).

Returns
	{:ok, %VirtualAccount{}} — the updated account.
	{:error, %Ecto.Changeset{}} — validation failed.

Examples
iex> {:ok, updated} = Logistiki.VirtualAccounts.update_account(account, %{status: "frozen"})
iex> updated.status
"frozen"

  


        

      


  

    
Logistiki.VirtualAccounts.VirtualAccount 
    



      
A hierarchical accounting account. Virtual accounts are not balances; balances
are derived from postings. Parent accounts aggregate children.
Fields
	id — integer() — primary key (e.g. 10)
	parent_id — integer() | nil — self-reference; nil for roots (e.g. 9 or nil)

	code — String.t() — unique, stable, human-readable (colon-separated, e.g. "ASSETS:CASH:USD:NOSTRO")
	name — String.t() — display name (e.g. "Nostro USD")
	account_type — String.t() — one of account_types/0 (e.g. "asset", "liability", "client")
	currency — String.t() | nil — required for posting accounts; nil for aggregation accounts (e.g. "USD" or nil)

	status — String.t() — one of statuses/0 (default "active", e.g. "frozen")
	posting_allowed — boolean() — only leaf accounts may allow postings (default false)
	normal_balance — String.t() | nil — "debit" or "credit" (e.g. "debit")

	external_id — String.t() | nil — unique external reference (e.g. "core_001")

	metadata — map() — extensible key/value store (default %{}, e.g. %{"iban" => "GB29..."})
	inserted_at — DateTime.t() | nil — set by Ecto (e.g. ~U[2026-07-07 12:00:00Z])

	updated_at — DateTime.t() | nil — set by Ecto


Associations
	parent — belongs_to __MODULE__ — the parent account (via parent_id)
	children — has_many __MODULE__ — direct child accounts

Example
%Logistiki.VirtualAccounts.VirtualAccount{
  id: 10,
  parent_id: 9,
  code: "ASSETS:CASH:USD:NOSTRO",
  name: "Nostro USD",
  account_type: "asset",
  currency: "USD",
  posting_allowed: true,
  normal_balance: "debit",
  status: "active"
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The VirtualAccount struct type.



    





  
    Functions
  


    
      
        account_types()

      


        Returns the list of allowed account types as atoms.



    


    
      
        normal_balances()

      


        Returns the list of allowed normal-balance values as atoms.



    


    
      
        statuses()

      


        Returns the list of allowed account statuses as atoms.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.VirtualAccounts.VirtualAccount{
  __meta__: term(),
  account_type: String.t() | nil,
  children: term(),
  code: String.t() | nil,
  currency: String.t() | nil,
  external_id: String.t() | nil,
  id: integer() | nil,
  inserted_at: DateTime.t() | nil,
  metadata: map() | nil,
  name: String.t() | nil,
  normal_balance: String.t() | nil,
  parent: term(),
  parent_id: integer() | nil,
  posting_allowed: boolean() | nil,
  status: String.t() | nil,
  updated_at: DateTime.t() | nil
}


      


The VirtualAccount struct type.
Represents a hierarchical accounting account. Balances are derived from
postings — the account itself is not a balance.
Fields
	id — integer() | nil — primary key (e.g. 10)

	parent_id — integer() | nil — parent account id; nil for roots

	code — String.t() | nil — unique code (e.g. "ASSETS:CASH:USD:NOSTRO")

	name — String.t() | nil — display name (e.g. "Nostro USD")

	account_type — String.t() | nil — e.g. "asset", "client"

	currency — String.t() | nil — e.g. "USD" or nil for aggregation accounts

	status — String.t() | nil — e.g. "active", "frozen"

	posting_allowed — boolean() | nil — whether postings target this account

	normal_balance — String.t() | nil — "debit" or "credit"

	external_id — String.t() | nil — unique external reference

	metadata — map() | nil — extensible metadata

	inserted_at — DateTime.t() | nil

	updated_at — DateTime.t() | nil


Example
%Logistiki.VirtualAccounts.VirtualAccount{
  id: 10, parent_id: 9, code: "ASSETS:CASH:USD:NOSTRO",
  name: "Nostro USD", account_type: "asset", currency: "USD",
  posting_allowed: true, normal_balance: "debit", status: "active"
}

  


        

      

      
        Functions


        


  
    
      
    
    
      account_types()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec account_types() :: [atom(), ...]


      


Returns the list of allowed account types as atoms.
Returns
	[atom()] — [:asset, :liability, :equity, :income, :expense, :client, :settlement, :suspense, :fee, :tax, :clearing]

Examples
iex> :asset in Logistiki.VirtualAccounts.VirtualAccount.account_types()
true

  



  
    
      
    
    
      normal_balances()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec normal_balances() :: [atom(), ...]


      


Returns the list of allowed normal-balance values as atoms.
Returns
	[atom()] — [:debit, :credit]

Examples
iex> Logistiki.VirtualAccounts.VirtualAccount.normal_balances()
[:debit, :credit]

  



  
    
      
    
    
      statuses()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec statuses() :: [atom(), ...]


      


Returns the list of allowed account statuses as atoms.
Returns
	[atom()] — [:active, :inactive, :frozen, :closed]

Examples
iex> Logistiki.VirtualAccounts.VirtualAccount.statuses()
[:active, :inactive, :frozen, :closed]

  


        

      


  

    
Logistiki.VirtualAccounts.VirtualAccountClosure 
    



      
Closure table for the virtual account hierarchy.
Each row records that ancestor is an ancestor of descendant at depth.
A self-row has depth 0. The closure table is maintained by
Logistiki.VirtualAccounts on insert and move.
Fields
	id — integer() — primary key (e.g. 1)
	ancestor_id — integer() — the ancestor account id (e.g. 1 for ASSETS)
	descendant_id — integer() — the descendant account id (e.g. 4 for ASSETS:CASH:USD:NOSTRO)
	depth — integer() — 0 for self, 1 for direct child, 2 for grandchild (e.g. 3)
	inserted_at — DateTime.t() | nil — set on insert (no updated_at; e.g. ~U[2026-07-07 12:00:00Z])


Example
%Logistiki.VirtualAccounts.VirtualAccountClosure{
  id: 1,
  ancestor_id: 1,    # ASSETS
  descendant_id: 4,  # ASSETS:CASH:USD:NOSTRO
  depth: 3,
  inserted_at: ~U[2026-07-07 12:00:00Z]
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The VirtualAccountClosure struct type.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.VirtualAccounts.VirtualAccountClosure{
  __meta__: term(),
  ancestor_id: integer() | nil,
  depth: integer() | nil,
  descendant_id: integer() | nil,
  id: integer() | nil,
  inserted_at: DateTime.t() | nil
}


      


The VirtualAccountClosure struct type.
A row in the closure table recording that ancestor_id is an ancestor of
descendant_id at the given depth.
Fields
	id — integer() | nil — primary key

	ancestor_id — integer() | nil — ancestor account id (e.g. 1)

	descendant_id — integer() | nil — descendant account id (e.g. 4)

	depth — integer() | nil — 0 for self, 1 for child, 2 for grandchild

	inserted_at — DateTime.t() | nil — set on insert (no updated_at)


Example
%Logistiki.VirtualAccounts.VirtualAccountClosure{
  ancestor_id: 1, descendant_id: 4, depth: 3
}

  


        

      


  

    
Logistiki.Audit 
    



      
The context for audit evidence.
Every important action in the accounting pipeline records an audit event so
that the full chain — business event, rules, policy, template, journal,
postings, ledger result — can be explained later.

      


      
        Summary


  
    Functions
  


    
      
        list_audit_events(opts \\ [])

      


        Lists audit events, optionally filtered.



    


    
      
        record(attrs)

      


        Records a single audit event.



    


    
      
        record_evidence(evidence)

      


        Records every stage in an Evidence struct as an audit event.



    


    
      
        trail_for_event(event_id)

      


        Returns the full audit trail for a business event.



    


    
      
        trail_for_journal(journal_id)

      


        Returns the full audit trail for a journal.



    





      


      
        Functions


        


    

  
    
      
    
    
      list_audit_events(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec list_audit_events(keyword()) :: [Logistiki.Audit.AuditEvent.t()]


      


Lists audit events, optionally filtered.
Arguments
	opts — keyword() of options:	:event_id — String.t — filter by event id
	:journal_id — integer() — filter by journal id
	:action — String.t — filter by action (e.g. "journal_posted")



Returns
	[AuditEvent.t()] — ordered by inserted_at descending.

Examples
iex> Logistiki.Audit.list_audit_events(event_id: "evt_001")
[%AuditEvent{action: "business_event_received", ...}, ...]

iex> Logistiki.Audit.list_audit_events(action: "journal_posted")
[%AuditEvent{action: "journal_posted", ...}]

  



  
    
      
    
    
      record(attrs)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec record(map()) ::
  {:ok, Logistiki.Audit.AuditEvent.t()} | {:error, Ecto.Changeset.t()}


      


Records a single audit event.
Arguments
	attrs — map() of audit event attributes:	:action — String.t — required (e.g. "journal_posted")
	:event_id — String.t — the originating event id
	:journal_id — integer() — the related journal id
	:resource_type — String.t
	:resource_id — String.t
	:explanation — map()
	:metadata — map()



Returns
	{:ok, %AuditEvent{}} — the persisted audit event.
	{:error, %Ecto.Changeset{}} — validation failed.

Examples
iex> {:ok, event} = Logistiki.Audit.record(%{action: "journal_posted", event_id: "evt_1"})
iex> event.action
"journal_posted"

  



  
    
      
    
    
      record_evidence(evidence)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec record_evidence(Logistiki.Audit.Evidence.t()) :: :ok


      


Records every stage in an Evidence struct as an audit event.
Arguments
	evidence — %Logistiki.Audit.Evidence{} — with stages, event_id,
journal_id.

Returns
	:ok — all stages were recorded.

Examples
iex> evidence = Logistiki.Audit.Evidence.build("evt_1", journal_id, stages, %{})
iex> Logistiki.Audit.record_evidence(evidence)
:ok

  



  
    
      
    
    
      trail_for_event(event_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec trail_for_event(String.t() | atom()) :: [Logistiki.Audit.AuditEvent.t()]


      


Returns the full audit trail for a business event.
Arguments
	event_id — String.t() | atom() — the event id.


Returns
	[AuditEvent.t()] — ordered by inserted_at ascending, showing the
full pipeline trace.

Examples
iex> trail = Logistiki.Audit.trail_for_event("evt_001")
iex> Enum.map(trail, & &1.action)
["event_normalized", "business_event_received", "facts_generated", ...]

  



  
    
      
    
    
      trail_for_journal(journal_id)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec trail_for_journal(integer()) :: [Logistiki.Audit.AuditEvent.t()]


      


Returns the full audit trail for a journal.
Arguments
	journal_id — integer() — the journal id.

Returns
	[AuditEvent.t()] — ordered by inserted_at ascending.

Examples
iex> trail = Logistiki.Audit.trail_for_journal(1)
iex> Enum.map(trail, & &1.action)
["journal_built", "invariant_validation_succeeded", "journal_posted", ...]

  


        

      


  

    
Logistiki.Audit.AuditEvent 
    



      
A persisted audit event.
Every important action in the accounting pipeline records an audit event so
that, later, one can answer why a posting exists, which business event
caused it, which rules fired, which policy was selected, which template was
used, which accounts were selected, who initiated it, and how the balance was
derived.
Fields
	id — integer() — primary key (e.g. 1)
	actor_id — String.t() | nil — who initiated the action (e.g. "user_789")

	event_id — String.t() | nil — the originating business event id (e.g. "evt_001")

	journal_id — integer() | nil — the related journal id (e.g. 5)

	action — String.t() — the pipeline stage action (e.g. "journal_posted", "business_event_received")
	resource_type — String.t() | nil — the type of resource (e.g. "journal", "event")

	resource_id — String.t() | nil — the resource id (e.g. "1")

	before — map() | nil — state before the action (for updates)

	after — map() | nil — state after the action (for updates)

	explanation — map() | nil — structured explanation (e.g. %{policy: :cash_deposit})

	metadata — map() — extensible metadata (default %{})
	inserted_at — DateTime.t() | nil — set on insert (no updated_at; e.g. ~U[2026-07-07 12:00:00Z])


Captured actions
business_event_received, event_normalized, facts_generated,
business_rules_evaluated, no_accounting_impact, policy_selected,
template_selected, journal_built, invariant_validation_succeeded,
invariant_validation_failed, journal_posted, journal_reversed,
projection_generated, audit_event_written.
Example
%Logistiki.Audit.AuditEvent{
  id: 1,
  event_id: "evt_001",
  journal_id: 5,
  action: "journal_posted",
  resource_type: "journal",
  resource_id: "5",
  explanation: %{policy: :cash_deposit, backend: Logistiki.Ledger.Simulation},
  inserted_at: ~U[2026-07-07 12:00:00Z]
}

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The AuditEvent struct type — a persisted record of a pipeline stage.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Audit.AuditEvent{
  __meta__: term(),
  action: String.t() | nil,
  actor_id: String.t() | nil,
  after: map() | nil,
  before: map() | nil,
  event_id: String.t() | nil,
  explanation: map() | nil,
  id: integer() | nil,
  inserted_at: DateTime.t() | nil,
  journal_id: integer() | nil,
  metadata: map() | nil,
  resource_id: String.t() | nil,
  resource_type: String.t() | nil
}


      


The AuditEvent struct type — a persisted record of a pipeline stage.
Fields
	id — integer() | nil — primary key

	actor_id — String.t() | nil — e.g. "user_789"

	event_id — String.t() | nil — originating event id (e.g. "evt_001")

	journal_id — integer() | nil — related journal id

	action — String.t() | nil — e.g. "journal_posted"

	resource_type — String.t() | nil — e.g. "journal", "event"

	resource_id — String.t() | nil — e.g. "5"

	before — map() | nil — state before the action

	after — map() | nil — state after the action

	explanation — map() | nil — structured explanation

	metadata — map() | nil — extensible metadata

	inserted_at — DateTime.t() | nil — set on insert (no updated_at)


Example
%Logistiki.Audit.AuditEvent{
  id: 1, event_id: "evt_001", action: "journal_posted",
  explanation: %{policy: :cash_deposit}
}

  


        

      


  

    
Logistiki.Audit.Evidence 
    



      
A structured audit-evidence record.
Evidence is the in-memory explanation that accompanies a processed event;
it is persisted as one or more Logistiki.Audit.AuditEvent rows by
Logistiki.Audit.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





  
    Functions
  


    
      
        build(event_id, journal_id, stages, explanation)

      


        Builds an evidence record from a pipeline trace.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Audit.Evidence{
  event_id: term() | nil,
  explanation: map(),
  journal_id: term() | nil,
  stages: [map()]
}


      


The struct type. See the module documentation for field details and examples.

  


        

      

      
        Functions


        


  
    
      
    
    
      build(event_id, journal_id, stages, explanation)


        (since 0.1.0)


        
          
        

    

  


  

Builds an evidence record from a pipeline trace.

  


        

      


  

    
Logistiki.Demo 
    



      
The end-to-end demo scenario for Logistiki v0.1.0 (project plan §35).
run_demo/0 loads the knowledge program, creates the demo entity and account
trees, links entities to accounts, processes the demo business events, and
prints the selected policies, generated journals, postings, balances,
statements, and audit evidence.
The demo is runnable from a normal Elixir OTP application without Phoenix:
Logistiki.Demo.run_demo()
It uses the simulation backend by default. Switch backends with
Logistiki.put_ledger_backend/1 before running.

      


      
        Summary


  
    Functions
  


    
      
        run_demo(opts \\ [])

      


        Runs the full demo scenario and returns a summary map.



    





      


      
        Functions


        


    

  
    
      
    
    
      run_demo(opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

Runs the full demo scenario and returns a summary map.
Seeds the demo entity and account trees, links entities to accounts,
processes demo business events, and prints the selected policies, generated
journals, postings, balances, statements, and audit evidence.
Arguments
	opts — keyword() — passed through to Logistiki.process/2.

Returns
	map() — with :entities, :accounts, :deposit_result,
:fee_result, and :reversal keys.

Examples
iex> Logistiki.Demo.run_demo()
=== Logistiki v0.1.0 demo ===
...
=== demo complete ===
%{entities: ..., accounts: ..., deposit_result: ...}

  


        

      


  

    
Logistiki.Demo.Seeds 
    



      
Demo scenario seeds for Logistiki v0.1.0.
Creates the demo business entity tree, virtual account tree, and
entity-account relationships described in the project plan, then exposes
helpers to process the demo business events.
This module is idempotent within a transaction and is used by the demo
script, the integration tests, and priv/repo/seeds.exs.

      


      
        Summary


  
    Functions
  


    
      
        account_opened_event(account_code)

      


        Returns a no-accounting-impact account-opened event.



    


    
      
        deposit_event(account_code, amount, entity_type \\ "corporate")

      


        Returns the demo deposit event for account_code.



    


    
      
        fee_event(account_code, amount)

      


        Returns the demo fee event.



    


    
      
        run()

      


        Runs the full demo seed (entities, accounts, relationships). Returns {entities, accounts}.



    


    
      
        seed_accounts()

      


        Creates the demo virtual account tree and returns a map of named accounts.



    


    
      
        seed_entities()

      


        Creates the demo business entity tree and returns a map of named entities.



    


    
      
        seed_relationships(entities, accounts)

      


        Links demo entities to their accounts and returns :ok.



    


    
      
        transfer_event(from_code, to_code, amount)

      


        Returns the demo transfer event from from_code to to_code.



    





      


      
        Functions


        


  
    
      
    
    
      account_opened_event(account_code)


        (since 0.1.0)


        
          
        

    

  


  

Returns a no-accounting-impact account-opened event.

  



    

  
    
      
    
    
      deposit_event(account_code, amount, entity_type \\ "corporate")


        (since 0.1.0)


        
          
        

    

  


  

Returns the demo deposit event for account_code.

  



  
    
      
    
    
      fee_event(account_code, amount)


        (since 0.1.0)


        
          
        

    

  


  

Returns the demo fee event.

  



  
    
      
    
    
      run()


        (since 0.1.0)


        
          
        

    

  


  

Runs the full demo seed (entities, accounts, relationships). Returns {entities, accounts}.

  



  
    
      
    
    
      seed_accounts()


        (since 0.1.0)


        
          
        

    

  


  

Creates the demo virtual account tree and returns a map of named accounts.

  



  
    
      
    
    
      seed_entities()


        (since 0.1.0)


        
          
        

    

  


  

Creates the demo business entity tree and returns a map of named entities.

  



  
    
      
    
    
      seed_relationships(entities, accounts)


        (since 0.1.0)


        
          
        

    

  


  

Links demo entities to their accounts and returns :ok.

  



  
    
      
    
    
      transfer_event(from_code, to_code, amount)


        (since 0.1.0)


        
          
        

    

  


  

Returns the demo transfer event from from_code to to_code.

  


        

      


  

    
Logistiki.Error 
    



      
Structured errors returned across the accounting pipeline.
Every {:error, _} returned by Logistiki is a %Logistiki.Error{} so callers
can dispatch on code and stage programmatically.
Fields
	code — atom() — a stable error code (see list below)
	message — String.t() — a human-readable message
	details — map() — structured additional context
	stage — atom() | nil — the pipeline stage where the error occurred


Common error codes
	:invalid_event — the event failed normalization or is missing required fields
	:blocked_event — a business rule blocked the event
	:approval_required — the event requires approval before processing
	:no_policy_found — no accounting policy matched the event
	:ambiguous_policy — more than one policy matched the event
	:no_template_found — the selected policy has no posting template
	:invalid_template — the template could not be turned into postings
	:account_not_found — a resolved account code does not exist
	:account_not_postable — a posting targets a non-leaf / frozen / closed account
	:unbalanced_journal — debits and credits do not balance per currency
	:duplicate_idempotency_key — a journal with this idempotency key is already posted
	:immutable_journal — an attempt was made to mutate a posted journal
	:backend_error — the ledger backend returned an error
	:projection_error — a projection could not be computed

Pipeline stages
stage is one of: :normalization, :business_rules, :policy_selection,
:template_resolution, :posting_builder, :journal_builder,
:invariant_validation, :ledger_backend, :projection, :persistence.

      


      
        Summary


  
    Types
  


    
      
        stage()

      


    


    
      
        t()

      


        The struct type. See the module documentation for field details and examples.



    





  
    Functions
  


    
      
        new(code, opts \\ [])

      


        Builds a %Logistiki.Error{} from a code and an optional keyword list.



    





      


      
        Types


        


  
    
      
    
    
      stage()



        
          
        

    

  


  

      

          @type stage() ::
  :normalization
  | :business_rules
  | :policy_selection
  | :template_resolution
  | :posting_builder
  | :journal_builder
  | :invariant_validation
  | :ledger_backend
  | :projection
  | :persistence


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Logistiki.Error{
  code: atom(),
  details: map(),
  message: String.t(),
  stage: stage() | nil
}


      


The struct type. See the module documentation for field details and examples.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(code, opts \\ [])


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec new(
  atom(),
  keyword()
) :: t()


      


Builds a %Logistiki.Error{} from a code and an optional keyword list.
Arguments
	code — atom() — the stable error code (e.g. :unbalanced_journal,
:blocked_event, :account_not_found).

	opts — keyword() of options:
	:message — String.t — human-readable message; defaults to
to_string(code) (e.g. "unbalanced_journal")
	:details — map() — structured context (e.g. %{currency: "USD"})
	:stage — stage() — the pipeline stage (e.g.
:invariant_validation)



Returns
	%Logistiki.Error{} — the structured error.

Examples
iex> Logistiki.Error.new(:unbalanced_journal,
...>   message: "debits and credits do not balance for USD",
...>   details: %{currency: "USD", debits: "100.00", credits: "99.00"},
...>   stage: :invariant_validation
...> )
%Logistiki.Error{
  code: :unbalanced_journal,
  message: "debits and credits do not balance for USD",
  details: %{currency: "USD", debits: "100.00", credits: "99.00"},
  stage: :invariant_validation
}

iex> Logistiki.Error.new(:blocked_event)
%Logistiki.Error{code: :blocked_event, message: "blocked_event", details: %{}, stage: nil}

  


        

      


  

    
Logistiki.Repo 
    



      
The Ecto repository backing Logistiki.
The adapter is selected at compile time from the :logistiki application env,
defaulting to Ecto.Adapters.Postgres. Set the LOGISTIKI_DB_ADAPTER env
variable to "sqlite" before compilation to use Ecto.Adapters.SQLite3
(useful for Livebooks and tests that want an in-memory database).
PostgreSQL (default)
config :logistiki, Logistiki.Repo,
  database: "logistiki_dev",
  hostname: "localhost"
SQLite (for Livebooks)
config :logistiki, Logistiki.Repo,
  adapter: Ecto.Adapters.SQLite3,
  database: ":memory:",
  pool_size: 1
In tests, the sandbox pool is enabled automatically via config/test.exs.

      


      
        Summary


  
    Functions
  


    
      
        aggregate(queryable, aggregate, opts \\ [])

      


        Callback implementation for Ecto.Repo.aggregate/3.



    


    
      
        aggregate(queryable, aggregate, field, opts)

      


        Callback implementation for Ecto.Repo.aggregate/4.



    


    
      
        all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.all/2.



    


    
      
        all_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.all_by/3.



    


    
      
        checked_out?()

      


        Callback implementation for Ecto.Repo.checked_out?/0.



    


    
      
        checkout(fun, opts \\ [])

      


        Callback implementation for Ecto.Repo.checkout/2.



    


    
      
        child_spec(opts)

      


    


    
      
        config()

      


        Callback implementation for Ecto.Repo.config/0.



    


    
      
        default_options(operation)

      


        Callback implementation for Ecto.Repo.default_options/1.



    


    
      
        delete(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete/2.



    


    
      
        delete!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete!/2.



    


    
      
        delete_all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete_all/2.



    


    
      
        disconnect_all(interval, opts \\ [])

      


        Forces all connections in the repo pool to disconnect within the given interval.



    


    
      
        exists?(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.exists?/2.



    


    
      
        explain(operation, queryable, opts \\ [])

      


        Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.



    


    
      
        get(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get/3.



    


    
      
        get!(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get!/3.



    


    
      
        get_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by/3.



    


    
      
        get_by!(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by!/3.



    


    
      
        get_dynamic_repo()

      


        Callback implementation for Ecto.Repo.get_dynamic_repo/0.



    


    
      
        in_transaction?()

      


        Callback implementation for Ecto.Repo.in_transaction?/0.



    


    
      
        insert(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert/2.



    


    
      
        insert!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert!/2.



    


    
      
        insert_all(schema_or_source, entries, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_all/3.



    


    
      
        insert_or_update(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update/2.



    


    
      
        insert_or_update!(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update!/2.



    


    
      
        load(schema_or_types, data)

      


        Callback implementation for Ecto.Repo.load/2.



    


    
      
        one(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one/2.



    


    
      
        one!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one!/2.



    


    
      
        preload(struct_or_structs_or_nil, preloads, opts \\ [])

      


        Callback implementation for Ecto.Repo.preload/3.



    


    
      
        prepare_query(operation, query, opts)

      


        Callback implementation for Ecto.Repo.prepare_query/3.



    


    
      
        prepare_transaction(fun_or_multi, opts)

      


        Callback implementation for Ecto.Repo.prepare_transaction/2.



    


    
      
        put_dynamic_repo(dynamic)

      


        Callback implementation for Ecto.Repo.put_dynamic_repo/1.



    


    
      
        query(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query.



    


    
      
        query!(sql, params \\ [], opts \\ [])

      


        Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        query_many(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query that returns multiple results on the given repo.



    


    
      
        query_many!(sql, params \\ [], opts \\ [])

      


        Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        reload(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload/2.



    


    
      
        reload!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload!/2.



    


    
      
        rollback(value)

      


        Callback implementation for Ecto.Repo.rollback/1.



    


    
      
        start_link(opts \\ [])

      


        Callback implementation for Ecto.Repo.start_link/1.



    


    
      
        stop(timeout \\ 5000)

      


        Callback implementation for Ecto.Repo.stop/1.



    


    
      
        stream(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.stream/2.



    


    
      
        to_sql(operation, queryable, opts \\ [])

      


        Converts the given query to SQL according to its kind and the
adapter in the given repository.



    


    
      
        transact(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transact/2.



    


    
      
        transaction(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transaction/2.



    


    
      
        update(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update/2.



    


    
      
        update!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update!/2.



    


    
      
        update_all(queryable, updates, opts \\ [])

      


        Callback implementation for Ecto.Repo.update_all/3.



    





      


      
        Functions


        


    

  
    
      
    
    
      aggregate(queryable, aggregate, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/3.

  



  
    
      
    
    
      aggregate(queryable, aggregate, field, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/4.

  



    

  
    
      
    
    
      all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all/2.

  



    

  
    
      
    
    
      all_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all_by/3.

  



  
    
      
    
    
      checked_out?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checked_out?/0.

  



    

  
    
      
    
    
      checkout(fun, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checkout/2.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      config()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.config/0.

  



  
    
      
    
    
      default_options(operation)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.default_options/1.

  



    

  
    
      
    
    
      delete(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete/2.

  



    

  
    
      
    
    
      delete!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete!/2.

  



    

  
    
      
    
    
      delete_all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete_all/2.

  



    

  
    
      
    
    
      disconnect_all(interval, opts \\ [])



        
          
        

    

  


  

      

          @spec disconnect_all(non_neg_integer(), opts :: Keyword.t()) :: :ok


      


Forces all connections in the repo pool to disconnect within the given interval.
Once this function is called, the pool will disconnect all of its connections
as they are checked in or as they are pinged. Checked in and idle connections
will be randomly disconnected within the given time interval.
If the connection has a backoff configured (which is the case by default),
disconnecting means an attempt at a new connection will be done immediately
after, without starting a new process for each connection. However, if backoff
has been disabled, the connection process will terminate. In such cases,
disconnecting all connections may cause the pool supervisor to restart
depending on the max_restarts/max_seconds configuration of the pool,
so you will want to set those carefully.
If you need connections to be restarted periodically, set the :max_lifetime
option in your repository configuration instead.

  



    

  
    
      
    
    
      exists?(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.exists?/2.

  



    

  
    
      
    
    
      explain(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec explain(
  :all | :update_all | :delete_all,
  Ecto.Queryable.t(),
  opts :: Keyword.t()
) ::
  String.t() | Exception.t() | [map()]


      


Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.
Examples
# Postgres
iex> MyRepo.explain(:all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

iex> Ecto.Adapters.SQL.explain(Repo, :all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

# MySQL
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title")) |> IO.puts()
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
| id | select_type | table | partitions | type | possible_keys | key  | key_len | ref  | rows | filtered | Extra       |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
|  1 | SIMPLE      | p0    | NULL       | ALL  | NULL          | NULL | NULL    | NULL |    1 |    100.0 | Using where |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+

# Shared opts
iex> MyRepo.explain(:all, Post, analyze: true, timeout: 20_000)
"Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=443) (actual time=0.013..0.013 rows=0 loops=1)\nPlanning Time: 0.031 ms\nExecution Time: 0.021 ms"
It's safe to execute it for updates and deletes, no data change will be committed:
iex> MyRepo.explain(Repo, :update_all, from(p in Post, update: [set: [title: "new title"]]))
"Update on posts p0  (cost=0.00..11.70 rows=170 width=449)\n  ->  Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=449)"
This function is also available under the repository with name explain:
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title"))
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)\n  Filter: ((title)::text = 'title'::text)"
Options
Built-in adapters support passing opts to the EXPLAIN statement according to the following:
	Adapter	Supported opts
	Postgrex	analyze, verbose, costs, settings, buffers, timing, summary, format, plan, wrap_in_transaction
	MyXQL	format, wrap_in_transaction

All options except format are boolean valued and default to false.
The allowed format values are :map, :yaml, and :text:
	:map is the deserialized JSON encoding.
	:yaml and :text return the result as a string.

The built-in adapters support the following formats:
	Postgrex: :map, :yaml and :text
	MyXQL: :map and :text

The wrap_in_transaction option is a boolean that controls whether the command is run inside of a
transaction that is rolled back. This is useful when, for example, you'd like to use analyze: true
on an update or delete query without modifying data. Defaults to true.
The :plan option in Postgrex can take the values :custom or :fallback_generic. When :custom
is specified, the explain plan generated will consider the specific values of the query parameters
that are supplied. When using :fallback_generic, the specific values of the query parameters will
be ignored. :fallback_generic does not use PostgreSQL's built-in support for a generic explain
plan (available as of PostgreSQL 16), but instead uses a special implementation that works for PostgreSQL
versions 12 and above. Defaults to :custom.
Any other value passed to opts will be forwarded to the underlying adapter query function, including
shared Repo options such as :timeout. Non built-in adapters may have specific behaviour and you should
consult their documentation for more details.
For version compatibility, please check your database's documentation:
	Postgrex: PostgreSQL doc.
	MyXQL: MySQL doc.


  



    

  
    
      
    
    
      get(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get/3.

  



    

  
    
      
    
    
      get!(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get!/3.

  



    

  
    
      
    
    
      get_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by/3.

  



    

  
    
      
    
    
      get_by!(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by!/3.

  



  
    
      
    
    
      get_dynamic_repo()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_dynamic_repo/0.

  



  
    
      
    
    
      in_transaction?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.in_transaction?/0.

  



    

  
    
      
    
    
      insert(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert/2.

  



    

  
    
      
    
    
      insert!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert!/2.

  



    

  
    
      
    
    
      insert_all(schema_or_source, entries, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_all/3.

  



    

  
    
      
    
    
      insert_or_update(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update/2.

  



    

  
    
      
    
    
      insert_or_update!(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update!/2.

  



  
    
      
    
    
      load(schema_or_types, data)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.load/2.

  



    

  
    
      
    
    
      one(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one/2.

  



    

  
    
      
    
    
      one!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one!/2.

  



    

  
    
      
    
    
      preload(struct_or_structs_or_nil, preloads, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.preload/3.

  



  
    
      
    
    
      prepare_query(operation, query, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_query/3.

  



  
    
      
    
    
      prepare_transaction(fun_or_multi, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_transaction/2.

  



  
    
      
    
    
      put_dynamic_repo(dynamic)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.put_dynamic_repo/1.

  



    

    

  
    
      
    
    
      query(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, Ecto.Adapters.SQL.query_result()} | {:error, Exception.t()}


      


Runs a custom SQL query.
If the query was successful, it will return an :ok tuple containing
a map with at least two keys:
	:num_rows - the number of rows affected
	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)

Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query("SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

iex> Ecto.Adapters.SQL.query(MyRepo, "SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

  



    

    

  
    
      
    
    
      query!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  Ecto.Adapters.SQL.query_result()


      


Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries

  



    

    

  
    
      
    
    
      query_many(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, [Ecto.Adapters.SQL.query_result()]} | {:error, Exception.t()}


      


Runs a custom SQL query that returns multiple results on the given repo.
In case of success, it must return an :ok tuple containing a list of
maps with at least two keys:
	:num_rows - the number of rows affected

	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)


Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query_many("SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

iex> Ecto.Adapters.SQL.query_many(MyRepo, "SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

  



    

    

  
    
      
    
    
      query_many!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) :: [
  Ecto.Adapters.SQL.query_result()
]


      


Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries

  



    

  
    
      
    
    
      reload(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload/2.

  



    

  
    
      
    
    
      reload!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload!/2.

  



  
    
      
    
    
      rollback(value)



        
          
        

    

  


  

      

          @spec rollback(term()) :: no_return()


      


Callback implementation for Ecto.Repo.rollback/1.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.start_link/1.

  



    

  
    
      
    
    
      stop(timeout \\ 5000)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stop/1.

  



    

  
    
      
    
    
      stream(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stream/2.

  



    

  
    
      
    
    
      to_sql(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec to_sql(:all | :update_all | :delete_all, Ecto.Queryable.t(), Keyword.t()) ::
  {String.t(), Ecto.Adapters.SQL.query_params()}


      


Converts the given query to SQL according to its kind and the
adapter in the given repository.
Examples
The examples below are meant for reference. Each adapter will
return a different result:
iex> MyRepo.to_sql(:all, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

iex> MyRepo.to_sql(:update_all, from(p in Post, update: [set: [title: ^"hello"]]))
{"UPDATE posts AS p SET title = $1", ["hello"]}

iex> Ecto.Adapters.SQL.to_sql(:all, MyRepo, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

  



    

  
    
      
    
    
      transact(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transact/2.

  



    

  
    
      
    
    
      transaction(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transaction/2.

  



    

  
    
      
    
    
      update(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update/2.

  



    

  
    
      
    
    
      update!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update!/2.

  



    

  
    
      
    
    
      update_all(queryable, updates, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update_all/3.

  


        

      


  

    
Logistiki.Telemetry 
    



      
Telemetry event helpers for the accounting pipeline.
Events are emitted at the start and stop of each pipeline stage so external
handlers can measure throughput and latency. Example event names:
[:logistiki, :event, :process, :start]
[:logistiki, :event, :process, :stop]
[:logistiki, :knowledge, :evaluate, :stop]
[:logistiki, :journal, :build, :stop]
[:logistiki, :ledger, :execute, :stop]
[:logistiki, :projection, :generate, :stop]
[:logistiki, :audit, :write, :stop]
Attaching a handler
:telemetry.attach("my-handler", [:logistiki, :ledger, :execute, :stop],
  fn _event, measurements, metadata, _config ->
    IO.puts("Ledger executed in #{measurements.duration} µs (backend: #{metadata.backend})")
  end,
  nil
)

      


      
        Summary


  
    Functions
  


    
      
        emit(event, measurements, metadata)

      


        Emits a telemetry event with measurements and metadata.



    


    
      
        events()

      


        Returns the list of telemetry events Logistiki emits.



    


    
      
        start(event, metadata)

      


        Emits a :start event and returns the current monotonic time.



    


    
      
        stop(event, start_mono, metadata)

      


        Emits a :stop event with the duration since start_mono.



    





      


      
        Functions


        


  
    
      
    
    
      emit(event, measurements, metadata)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec emit([atom(), ...], map(), map()) :: :ok


      


Emits a telemetry event with measurements and metadata.
This is a thin wrapper around :telemetry.execute/3. Measurements and
metadata must be maps (not keyword lists) per the telemetry contract.
Arguments
	event — [atom()] — the event name, e.g.
[:logistiki, :knowledge, :evaluate, :stop]
	measurements — map() — e.g. %{duration: 1234} or %{system_time: ...}
	metadata — map() — e.g. %{event_type: "deposit_received", policy: :cash_deposit}

Returns
	:ok — always (per :telemetry.execute/3 semantics).

Examples
iex> Logistiki.Telemetry.emit([:logistiki, :journal, :build, :stop],
...>   %{duration: 120},
...>   %{policy: :cash_deposit, posting_count: 2}
...> )
:ok

  



  
    
      
    
    
      events()


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec events() :: [[atom(), ...]]


      


Returns the list of telemetry events Logistiki emits.
Returns
	[[atom()]] — a list of event name lists.

Examples
iex> [:logistiki, :event, :process, :start] in Logistiki.Telemetry.events()
true
iex> length(Logistiki.Telemetry.events())
13

  



  
    
      
    
    
      start(event, metadata)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec start([atom(), ...], map()) :: integer()


      


Emits a :start event and returns the current monotonic time.
The returned monotonic time should be passed to stop/3 to compute the
duration. The event name is suffixed with :start.
Arguments
	event — [atom()] — the base event name, e.g.
[:logistiki, :event, :process]
	metadata — map() — e.g. %{event_type: "deposit_received"}

Returns
	integer() — the current monotonic time (System.monotonic_time/0).

Examples
iex> start = Logistiki.Telemetry.start([:logistiki, :event, :process], %{event_type: "deposit_received"})
iex> is_integer(start)
true

  



  
    
      
    
    
      stop(event, start_mono, metadata)


        (since 0.1.0)


        
          
        

    

  


  

      

          @spec stop([atom(), ...], integer(), map()) :: integer()


      


Emits a :stop event with the duration since start_mono.
The event name is suffixed with :stop. The duration is computed as
System.monotonic_time() - start_mono.
Arguments
	event — [atom()] — the base event name, e.g.
[:logistiki, :event, :process]
	start_mono — integer() — the monotonic time returned by start/2
	metadata — map() — e.g. %{policy: :cash_deposit}

Returns
	integer() — the duration in native time units.

Examples
iex> start = Logistiki.Telemetry.start([:logistiki, :ledger, :execute], %{backend: Simulation})
iex> duration = Logistiki.Telemetry.stop([:logistiki, :ledger, :execute], start, %{backend: Simulation})
iex> is_integer(duration)
true
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