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The current document describes the SDKs provided by Page Up to handle the data collection and
the data transmission to the Sea2See platform.
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INTRODUCTION

What is and SDK ?

A Software Development Kit (SDK) is a set of tools provided to developers to leverage and
simplify the development of specific functionalities. It is commonly provided to help integration
of hardware (printers, RFID or barcode readers...). It can also be provided to facilitate
integration with third parties' software.

An SDK is composed of:

e Software libraries for one or several languages - these libraries will be embedded into
the final application.

e Documentation - to explain and help using the SDK.

e Demonstration application - to provide working examples to the developers.

Role of the SDK in the Sea2See project
In the Sea2See project, the SDK will abstract to the final developers all the complexity of

communicating with an RFID reader and with our blockchain by providing high level methods
exposed in a business centered way:
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The Sea2See SDK will concentrate on two critical parts of the global process:

e RFID readers - by providing a high-level set of methods to interact with some RFID
readers and providing interfaces so final developers could integrate their own readers.
All technical aspects are abstracted by the SDK and developers can easily use business
methods.

e Blockchain communication - abstracting all security and technical topics from the final
user also by providing high level methods.

The main goal of these two abstractions is to allow any developer of any existing solutions to

integrate Sea2See processes without having to dive into the technical layers of the Sea2See
project.

This is a powerful way to leverage the Sea2See project deployment.

User

: Sea2See SDK <
A A
QR Zebra QR Common RFID Zebra RFID BBox Transmission
A A
RFID Core
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ABSTRACTION LAYER OF THE DATA COLLECTION

Preamble

This abstraction layer aims at providing developers an easy way to integrate and use RFID and
Barcode reading without being aware of the technical details of each device.

Along with readers’ communications, this layer also handles all RFID memory banks’ formats
(EPC and User) by providing a convenient set of classes to the developer.

Exhaustive list of supported RFID readers

MOBILE RFID UHF READERS
For Android 2 8.0 compatibility

Zebra RF8500

For Android > 10.0 compatibility

Zebra RFD40 Zebra RFD90
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FIXED RFID UHF READERS
Based on the PAGE UP UHF BBox

Impinj R420 Impinj R220

NON-EXHAUSTIVE LIST OF SUPPORTED ZEBRA RUGGED DEVICES

Zebra rugged devices with integrated barcode reader

ZEBRA TC2X Series Mobile devices ZEBRA TC5X Series Mobile devices ZEBRA TC7X Series Mobile devices
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SCALABILITY

The QR ZEBRA and the RFID ZEBRA are given for example. Page Up frequently works with Zebra
so it was a normal choice for us to make. Of course, any other device manufacturers can be
integrated in the project based on their own specific libraries with some specific development
to provide the SDK compatibility.

GENERAL ARCHITECTURE

The RFID SDK implementation holds two main features:

e Connection - Specify and connect to a given reader

e Inventory - Allows user to perform a reading at high power to retrieve information from
several tags

All the implementation of the RFID SDK must follow this specific implementation:

e connect(String connectionType)

disconnect()

startinventory()

stoplnventory()

configurePower(int power)
e epcStream

The epcStream variable is a Stream of String in which every EPC read by the reader while the
inventory is running is emitted.

About the QR SDK depending on the operations of the reader the architecture could change.
If the reader is an integrated reader (like Zebra TC27), the SDK exposes a Stream of String in
which the scanned result will be exposed.

If it’s a regular phone / doesn't have any integrated barcode reader, a method call will open the
camera to scan the code and return its value.

Because of that differentiation, the methods of the different QR SDK aren’t generic.

-10-
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SPECIFIC DESCRIPTIONS

QR ZEBRA

The ZEBRA QR SDK works with Datawedge which is installed on every Zebra device. The
Datawedge configuration needed for the QR reading is created with the initialization of the SDK.
This profile is named “sea2see_profile”. The configuration of the profile is the following:

e intent_output = enabled

e intent action = sea2see_broadcast_receiver
e intent_category = Default

e intent_delivery_mode = broadcast intent
e package_name = context package name
e activity_list = *

e profile_name = sea2see_profile

e profile_enable = true

e config_mode = create_if not_exist

e reset_config = true

e send_result = complete_result

e command_identifier = create_profile

QR COMMON

The common QR SDK works with the Google library com.google.android.gms:play-services-code-
scanner rendering the SDK unusable on non-gms phones.

Thanks to this, the SDK doesn't require any specific permissions.

This SDK only exposes one method: “scanQrCode” which opens the camera and returns the
scanned data as a String.

1D (CODE128, EAN13...) and 2D (QR CODES, Datamatrix...) barcodes can be read thanks to this.

RFID ZEBRA

The Zebra RFID SDK depends on the Android Zebra SDK RFID_API3. Every AAR file needed to
integrate RFID_API3 is stored within the SDK libs folder.

This SDK can’t be used by devices with API level < 26, which is Android 8.

The configuration set at the SDK initialization is the following:

® UHF_Session =2
o Default power = 300

-11 -
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e TARI=0
e RFMode = Default

The power is the only parameter available for modification because it is

RFID BBOX

The RFID BBOX Sea2See SDK depends on the dedicated SDK described in the D3.8 “Page Up
Embedded UHF reader documentation”.

RFID BBOX integrates that original Java Android SDK to provide compatibility with Flutter (Dart).

ABSTRACTION LAYER OF THE DATA TRANSMISSION

Initialization

This part describes the transmission SDK which is designed to make the connection and API calls
between production apps and Sea2See platform easier.
This SDK is made up of three distinct parts.

1. A Connection service which is dedicated to the AWS Cognito authentication part for sign
in and sign out.

2. A Data Retrieving service which is dedicated to the fixed data retrieving like fishing
zones, fish species etc. This part is made up of several WEB API calls and will use the
token retrieved by the signin method of the Authentication module.

3. A data publication service dedicated to the publication of data retrieved by the client
application. All the classes that the client application needs to send these data are
exposed by the SDK and described further in this document.

NB : The initialization is registered at the top level of the SDK and will initialize each service by
giving them the required information. Those required information are:

e AWS Poolld

e AWSClientID

e RetrieveServerAddress

e PublishServerAddress

e ServerChannel (ex: pageup.sea2see)

e StakeholderID (ex: GENFROCO000000022)
e StakeholderUnit (ex: genfroco-trade)

-12 -
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Authentication

The Authentication service will use the AWS pool Id, the AWS client id provided during the SDK
initialization.

The AWS Cognito configuration is performed during the initialization of the SDK with the
provided data.

The Authentication service is composed of three methods but only two are exposed. A Signin
method which takes the username and password as arguments to authenticate the user on the
server and will return a Boolean value to inform the user if the process is successful.

A SignOut method which will clean the authentication service, sign out the user and return a
Boolean value to inform the user if the process is successful.

A RefreshToken method which is not exposed by the SDK and will only be called within it. This
method will perform the refreshing token operation in case the current token just timed out.

Web Services

RETRIEVING

The Retrieving service will use the RetrieveServerAddress provided during the SDK initialization.

The sole responsibility of this service is to perform API calls to the Sea2See traceability platform
to retrieve the server-side data. Those data are:

e Boats

e Fishing zones
e Species

e Buyers

A connection timeout is set to 5 seconds, and a response timeout is set to 3 seconds on each
call.

PUBLISHING

The Publishing service will use the PublishServerAddress, ServerChannel, StakeholderID and
the StakeholderUnit provided during the SDK initialization.

-13-
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The sole responsibility of this service is to perform API calls to the Sea2See platform to publish
the data. There is one method (and 1 API call) per production step, the production steps are:

e Receiving

e Shipping
e Landing
e Fishing

e Auction

e Distribution (Receiving/Shipping)
e Packaging
e Retail

The Distribution step is a blend of Receiving and Shipping and doesn't have its own Production
step in the Sea2See platform. However, in the SDK, the Distribution method performs only 1
call.

A connection timeout is set to 5 seconds, and a response timeout is set to 3 seconds on each
call.

LIST OF EXPOSED CLASSES BY THE TRANSMISSION SDK

ClassName Description Extended Description
Sea2seeTransmissionClient | Main client Singleton class that handles all APl interactions
class for including authentication, data retrieval, and event
Sea2see API publishing. Provides methods for initialization, sign-

in/out, and various AP| operations.

QuantityList Base class for Stores information about product quantities including
quantity epcClass (product identifier), quantity amount, and unit
information of measure (uom). Implements DtoBase for JSON

serialization.

Sourcelist Base class for Manages source identifiers and types, tracking where
source products or events originate from. Implements DtoBase
information for JSON serialization.

-14 -
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DestinationList

Base class for
destination
information

Handles destination identifiers and types, tracking
where products or events are headed. Implements
DtoBase for JSON serialization.

ReceivingEvent

Event class for
receiving
operations

Represents product receiving events with timestamps,
quantities, locations, and business transaction details.
Includes source and destination tracking.

ShippingEvent

Event class for
shipping
operations

Manages shipping events with information about
quantities shipped, destinations, and transport
conditions. Includes temperature tracking capabilities.

LandingEvent

Event class for
landing
operations

Handles fish/seafood landing events at ports, including
quantity information and source vessel details. Specific
to port receiving operations.

PackagingEvent

Event class for
packaging
operations

Manages packaging transformation events, tracking
both input and output quantities along with packaging
details and location information.

Boat Reference data | Stores basic vessel information including unique
class for vessels | identifier (rowld), country of registration, and vessel
name.
Buyer Reference data | Maintains buyer information including unique identifier
class for buyers | (rowld), country, and display identifier for Ul purposes.
FishingZone Reference data | Contains fishing zone information including identifier,
class for fishing | country jurisdiction, and display name.
areas
Specie Reference data | Comprehensive species information including GTIN,

class for fish
species

region, category, size class, country of origin, and
description.

-15-
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BizTransactionType

Enumeration
for transaction

types

Defines standard business transaction types such as
sales and trades.

FreshFishWhole Enumeration Defines different states of whole fish (e.g., entire,
for fish states gutted).
FreshnessGrade Enumeration Standard grades for product freshness (E, A, B, Unfit).

for product
freshness

MarketableSizeRange

Enumeration
for size ranges

Standardized size ranges for fish products.

MaterialOfPackaging

Enumeration
for packaging
materials

Defines types of packaging materials (LDPE, PP, PS).

Vocabulary

Enumeration
for standard
vocabularies

Standardized vocabulary types used throughout the
system.

-16 -
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SDK ARCHITECTURE

Cognito

External App

Transmission
SDK

L 4

Sea2seeTransmissionClient

- instance: SeaZseeTransmissionClient
- auth: AuthenticationService

- refrieveService: RetrieveService

- publishService: PublishService

+ initialize(
poolld:String,
clientld:String,
retrieveServerAddress:String,
publishServerAddress:String,
channel:String,
stakeHolderld:String,
stakeHolderUnit:String

+ signin{username:String, password:String): Boolean

+ signQut(): Boolean

+ getBoats(): List<Boat>

+ getFishingZones():List<FishingZone>

+ getSpecies():List<Specie>

+ getBuyers(): List<Buyer=>

+ postReceiving(Receiving receiving): String

+ postShipping(Shipping shipping): String

+ postLanding(Landing landing): String

+ postFishing(List<Fishing= fishing): String

+ postAuction{Auction auction): String

+ postDistribution(Distribution distribution): String
+ postPackaging{Packaging packaging): String
+ postRetail(Retail retail): String

h

AuthenticationService

RetrieveService

PublishService

+ currentToken(get): String?

- instance: AuthenticationService
- poolld: String?

- clientld: String?

- userPool: CognitoUserPool?

- cognitoUser: CognitoUser?

- cognitoUserSession: cognitoUserSession?

- instance: RetrieveService
- endpoint: /v2/graphagl
- dio: Dio

+ initialize(baseServerAddress: String)
+ getBoats(): List<Boat>
+ getFishingZones() List<FishingZone>

+ initialize(poolld: String, clientld: String)
+ signinUser(
username:String,
password:String
] : bool
+ signOutUser(): Boolean
+ refreshToken(): Boolean
- isSessionsStillValid(): Boolean

+ getSpecies():List<Specie=
+ getBuyers(): List<Buyer>

]

A A

A 4

Shared

- getToken(): String?
+ authenticatedRequest<T>(
dio: Dio,

path String, <

- instance: PublishService
- endpoint: /api/publish

- dio: Dio

- channel: String

- stakeHolderld: String

- stakeHolderUnit: String

+ initialize(
baseServerAddress: String,
channel: String,
stakeHolderld:String,
stakeHolderUnit:String

)

+ postReceiving(Receiving receiving): String

+ postShipping(Shipping shipping): String

+ postLanding(Landing landing): String

+ posiFishing(List<Fishing= fishing): String

+ postAuction(Auction auction): String

+ postDistribution{Distribution distribution): String

+ postPackaging(Packaging packaging): String

+ postRetail(Retail retail): String

date String?,

method: String,

parser: Function{Map<String,dynamic=)?,
queryParameters: Map<String, dynamic=?
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