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## Cont ext

Each of Bilko's four tax jurisdictions nandates **el ectronic invoicing** via governnent-
operated fiscal platforns:

| Jurisdiction | Platform | For mat | Mandatory Since |
I nbound Support |

I
| RS (Serbia) | SEF (efaktura.gov.rs) | UBL 2.1 + SEF envel ope | 2023 |

Yes (B2B)

HR (Croati a) | HR-FISK / FINA eRacun | UBL 2.1 + FINA XM | Jan 2026 |
Yes (B2B) |
| BA-FED (Bosnia FBiH) | CPF | Unspecified (stub) | TBD 2027 |
Unknown
| BA-RS (Bosnia RS) | U NO | Unspecified (stub) | TBD |
Unknown |

### Probl em St at enent
Bil ko's **invoi ce domai n** nust:

CGenerate invoices in a **canonical format** independent of any single jurisdiction
**Serialize** to jurisdiction-specific XM./JSON for subm ssion

**Submit** to fiscal platfornms with retry/error handling

**Pol | ** for status updates (async platforns)

**Parse** jnbound invoices received fromsuppliers (B2B procurenent)

TR E

**W t hout : **

- Enbeddi ng SEF/ FI NA-specific logic in the core "Invoice nodel

- Duplicating invoice validation across 4 jurisdictions

- Tight coupling to any single platform s APl changes

### Desi gn Decision Drivers

**\/endor patterns adopted: **

- **SAP Bl El ectronic Filing Manager (EFM:** Pl uggabl e adapter |ayer per jurisdiction +
canonical UBL 2.1 core

- **EN 16931 European e-invoicing standard:** Defines nminiml invoice semantic nodel

- **UBL 2.1 (ISOIEC 19845):** QASIS Universal Business Language — XM serialization

**Key insight from SAP: ** The _canoni cal nodel _ should reflect **accounting semantics**, not
platformwi re formats. Adapters translate from canonical ? platformspecific.

## Deci si on
### 1. Canonical |nvoice Mbdel —EN 16931 Subset

Bil ko's internal invoice representation is a **Kotlin data class** inplenmenting the **EN



16931 Core Invoice Mdel ** (mandatory BT fields + optional BG groups).

**Fj|e:** " Canonical |l nvoi ce. kt~ (see "~/ ALAI/products/Bil ko/ scrat ch-
api / src/ mai n/ kotlin/no/al ai/bil ko/einvoi ce/ Canoni cal | nvoi ce. kt ")

**Key design rul es: **

1. All nonetary anmpunts: “BigDecimal™ with 4 decinmal places (ADR-002)

2. Al dates: “kotlinx.datetine.Local Date’

3. VAT categories: UN ECE 5305 codes ('S, "Z, "E, "AE, 'O, 'K, "G)

4. |nvoice types: UNTDID 1001 codes (380 = commercial invoice, 381 = credit note, 383 =
debit note)

5. Currency codes: |SO 4217 (RSD, EUR, BAM

6. Country codes: |SO 3166-1 al pha-2 (RS, HR, BA)

**Mandatory fields (EN 16931 BT nunbering in KDoc):**

- BT-1: Invoice nunber

- BT-2: Issue date

- BT-3: Invoice type code

- BT-5: Currency code

- BT-9: Due date

- BG4: Supplier party (nane, tax |ID, address)
- BG7: Buyer party (name, tax ID, address)

- BG 23: VAT breakdown per category

- BG25: Invoice lines (mnimm1 |ine)

**Ext ensi on point:**

T kotlin

val adapterMetadata: Map<String, String> = enmptyMap()

For jurisdiction-specific fields not covered by EN 16931 (e.g., “sef.requestld’,
“hr.fiscal Code’). Nanespaced by adapter.

### 2. Elnvoi ceAdapter Interface

Al'l jurisdiction-specific e-invoice integrations **nust** inplenment this contract.

**File:** "Elnvoi ceAdapter. kt” (see "~/ ALAI/products/Bil ko/scratch-
api / src/ mai n/ kot | i n/ no/ al ai / bi | ko/ ei nvoi ce/ El nvoi ceAdapt er. kt )

**Four met hods (ADR-019 |lifecycle contract):**

T kotlin
i nterface Elnvoi ceAdapter {

val jurisdiction: TaxJurisdiction

val lifecycleState: AdapterlLifecycleState // STUB | SANDBOX_VERI Fl ED |
PRODUCTI ON_CERTI FI ED

@rhr ows( Adapt er Excepti on: : cl ass)
fun serialize(invoice: Canonicallnvoice): ByteArray

@hr ows( Adapt er Excepti on: : cl ass)
fun submt(serializedlnvoice: ByteArray, invoice: Canonicallnvoice): Subm tResult

@rhr ows( Adapt er Excepti on: : cl ass)
fun pol | Status(subm ssionld: String, invoice: Canonicallnvoice): ElnvoiceStatus

@rhr ows( Adapt er Excepti on: : cl ass)
fun parsel ncom ng(rawPayl oad: ByteArray): Canonical I nvoice

**|jfecycle states (ADR-019): **

- "STUB : Not inplenented —all nethods throw " Adapter Excepti on( NOT_| MPLEMENTED) *
- " SANDBOX VERI FI ED : Tested agai nst fiscal platformsandbox (e.g., SEF denb env)
- " PRODUCTI ON_CERTI FIED : Audited and approved for live traffic

**Error nornalization (ADR-019):**

Al adapters throw "~ Adapter Excepti on(code, market, retryable, rawPayl oad)™ —never platform
nati ve exceptions. Canonical error codes: ~NETWORK TIMEQUT , "~ AUTH TOKEN EXPI RED',

" VALI DATI ON_SCHEMA ERROR', " PLATFORM MAI NTENANCE' , etc.

### 3. Adapter |nplenmentations —Phase 1 Priorities

| Jurisdiction | Adapter C ass | Lifecycle State (2026-04-22) |
Not es |



I
RS | ~ SEFEI nvoi ceAdapt er” | SANDBOX_VERI FI ED | Qutbound + inbound
i mpl enented (MC #8682) |
| HR | " HRFI SKEI nvoi ceAdapter™ | STUB | Bl ocked on FI NA

certificate (CEO decision pending) |
| BA- FED | * CPFEI nvoi ceAdapt er” | STUB | CPF spec not
publ i shed |

BA- RS | " Ul NCEI nvoi ceAdapt er” | STUB | U NO spec

unavai | abl e |
**SEF Serbia (RS) —Reference |Inplenmentation: **

- Serialization: UBL 2.1 XM. + SEF JSON envel ope

- Subm ssion: HTTPS PCST to "https://efaktura.nfin.gov.rs/api/publicApi/invoice
- Authentication: X 509 certificate + APl key

- Poll'ing: CGET “/api/publicApi/invoicel/{id}/status’

- I nbound: Webhook "“/api/invoices/incomng + polling “/api/publicApi/inbox

**SEF sandbox certification (Task 1.5):**
5 invoice types tested in sandbox:

B2B out bound i nvoi ce

B2G out bound i nvoi ce (to governnent buyer)
Credit note

Cancel | ed invoi ce

I nbound i nvoi ce received from supplier

GrONE

**Evi dence: ** Acknowl edgenent | Ds returned by real SEF deno environnment (MC #8682 DoD).
### 4. Canonical ? Platform Serialization Flow

“Cmermai d
sequenceDi agr am
participant Core as |Invoice Service
participant Plugin as CountryPlugin (RS)
partici pant Adapter as SEFEI nvoi ceAdapt er
partici pant SEF as SEF Platform

Cor e- >>Pl ugi n: gener at eEl nvoi ceXm (i nvoi ce)

Pl ugi n->>Adapter: serialize(invoice)

Adapt er - >>Adapter: Map Canoni cal Invoice ? UBL 2.1 XM

Adapt er - - >>Pl ugi n: ByteArray (XM.)

Pl ugi n->>Adapter: subm t(xm, invoice)

Adapt er - >>SEF: POST / api / publ i cApi /i nvoi ce

SEF- - >>Adapt er: HTTP 200 + pl atform nvoi celd

Adapt er - - >>Pl ugi n: Subni t Resul t (pl at f orm nvoi cel d, PENDI NG
Pl ugi n-->>Cor e: Fi scal Subm ssi onHandl e

**Key invariant:** The “Invoice nodel in " packages/database’ **never** contains SEF-
specific fields. Al jurisdiction logic flows through the plugin and adapter |ayers.

## Consequences
### Positive

1. **Pl atformindependence: ** Wien SEF changes XML schenma (happened 2024), only

" SEFEI nvoi ceAdapt er© changes. Core untouched.

2. **Testability:** Each adapter has isolated unit tests. Mdck platforns for regression.

3. **Increnental rollout:** HR/ BA adapters can remain stubs until fiscal platforms are
ready.

4. **B2B procurenent:** | nbound invoi ces parse through “parselncom ng()  ? canonical nodel ?
standard invoice creation flow

### Negative

1. **Mapping conplexity:** UBL 2.1 has 200+ optional fields. Canonicallnvoice supports ~40.
Adapt er nust deci de what to include.

2. **Round-trip fidelity:** Parsing inbound invoice ? canonical ? serialize may |ose

pl atform specific netadata. Use " adapterMetadata nap.

3. **Certification burden:** Sandbox testing required per adapter before production (Phase 1
Task 1.5).

### Ri sks

1. **SEF/ FI NA breaki ng changes: ** Governnent platforns have no SLA, no deprecation policy.
**Mtigation:** Adapter feature flags (ADR-019 Task 4.5) —di sabl e broken adapter w thout



redepl oy.

2. **CPF/ U NO spec delays:** BiH platfornms have no published tech specs. **Mtigation:**

St ub adapters docunment “NOT_| MPLEMENTED ; GA proceeds w t hout Bi H e-invoicing.

3. **UBL 2.1 extensions:** Sone platforns extend UBL with custom nanespaces. **Mtigation:**
“adapter Metadata® carries extension data; serialization handl es custom nanespaces.

## 1 npl enent ati on Not es
### Val i dation Strategy
**EN 16931 val idation (core):**

- Invoi ce nust have ?1 line

- “sun(lines.lineTotal) ™ == "invoice.total Amount Excl Vat

- “total Anount Excl Vat + total Vat Anbunt ™ == "total Anmount | ncl Vat "

- All armounts ? 0 (credit notes use negative "quantity , not negative “unitPrice’)

**Jurisdiction validation (adapter):**

- SEF Serbia: Buyer VAT ID nust match PIB format (9 digits)
- HR Croatia: Supplier nust be FINA-registered (OB validation)
- Validation errors throw " Adapter Excepti on( VALI DATI ON_BUSI NESS_RULE, retryabl e=fal se)"

### Async Subm ssion Pattern (Transactional Qutbox)

SEF and HR-FI SK are **asynchronous**. Reconmended pattern:

k

1. Persist invoice to DB (transaction T1)

2. Wite to {market}_outbox table (still in T1)

3. Commt T1

4. Background wor ker polls outbox, calls adapter.submt()

5. Update outbox row with platform nvoiceld

6. Background worker polls adapter.poll Status() until APPROVED/ REJECTED

S~~~ — — —
SN~~~ e~~~
’

**Do NOT bl ock invoice creation** on fiscal platformavailability.

### Sandbox Environnents

| Platform | Sandbox URL | Credential Type |

| https://denp-efaktura.nfin.gov.rs | Test X 509 cert + APl key I

HR-FI SK (HR) | https://deno.fiskalizacija.hr | Test FINA certificate |
| | |

|
I
CPF ( BA- FED) N A Not avail abl e
|
| Ul NO (BA-RS) N A Not avail abl e

SEF (RS)

**Sandbox credential convention (ADR-019):**

- Secret store path: "Bil ko/sandbox/{market}/{secret-nane}"
- Exanpl e: " Bil ko/ sandbox/ RS/ sef - api - key"

## References

- **EN 16931 spec:** https://ec.europa.eu/digital-building-
bl ocks/ sites/ di spl ay/ Dl G TAL/ Conpl i ance+wi t h+el nvoi ci ng+st andar d
- **UBL 2.1 spec:** http://docs. oasis-open. org/ubl/UBL-2.1. htni
- **SEF Serbia docs:** https://ww. ef aktura. gov.rs/en
- **HR-FI SK Croatia:** https://ww. porezna-uprava. hr/ HR_Fi skal i zaci j a/ St r ani ce/ Nasl ovna. aspx
- **|npl enentation: ** "~/ ALAI/ product s/ Bi | ko/ scrat ch-
api / src/ mai n/ kot | i n/ no/ al ai / bi | ko/ ei nvoi ce/ "
- **Master plan:** "~/ systenispecs/bilko-nulti-narket-architecture-plan.md® (Phase 1 Task
1.4, Task 1.5)
- **Rel ated ADRs: **
- ADR-015: Four-Jurisdiction Plugin Architecture
- ADR-019: Integration Adapter Registry
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