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* Quick Overview of RESTful techniques for real-time
transactional integration

* Attractive to younger workforce

Mobile/ Websites

integration
* Working with connectCenter over the years
* Objectives of connectCenter advancements
* “Hybrid” API-led approach
* Small, Medium-sized Enterprise challenges
* SME connectKit

* Demonstration of OpenAPI document assembly and code
generation




RESTful Direction

* HTTPS centric to leverage capabilities of the Internet
* Uniform Resource Location and Identification (URI-centric)
* Resources are the business objects

* Verbs and Resources reflect interaction behavior on those
resources

GET - query ; query and path parameters
POST - create new

PUT - replace;

PATCH - update

DELETE

Version Strategy to take rapid, evolving changes
RESTful patterns and RESTless Anti-Patterns



JavaScript Object Notation

* Simple tagged approach with limited data types

* Objects{}

* Key-value pairs {“key":"value"}

* Arrays of objects [{"key1":"value"},{"key2":"value"}]

* Aggregation of types into Payloads sent over HTTP /
RESTful

* Schema specification representations
JSON Schema (IETF) - JSON file
OpenAPI (Initiative) - YAML file
RAML (proprietary) - YAML file



URI Conventions (Backus-Naur Form)

<uri>::=https://<baseURI>/<domain>[/<subdomain>]/<majorVersion>/<resource>[/{id}]
<baseUri>:;= <environment>/<serverName>

<domain>::= microservice name/ business capability

<subdomain>:: = business process within the business capability

<majorVersion>::= version of the resource definition

<resource>::= business object in context of the business process



API-led Value Proposition
Pattern

- Facade

Using the API Definition to hide Implementation Details
* API-led enables rapid UI prototyping; 'fail fast’ storing JSON natively

* Hides back-end database implementation

API-led enables
» Protects investment in API client implementation weses réi’JL%é’é"&"“’"”i
Atappers Natively

Design Patterns |
Elesments of Reusable ¥

oy

eact. ver Side
Rendering
Browser - — /
API Client -
- T

I-ll
Cosmos DB
(NoSQL)

Postgres
{Relational}

icroservice
Build 23567

/Models If the interface is

/Controllers not versioned the

/Mappers implementation
backend can be

swapped




APl-led facade hides DB challenges

* Direct access to ORM for SQL-injection challenges

 Changes to data models; e.qg.,
- Changing table relationships from 1 -< mtom >-<m
— APl does NOT need to changes as it supports a single facet

* Uplift from one database technology to another
* Change of vendors
* Arcane table and column naming found in many ERPs

* Simpler payloads to support business context (subsets)



Enabling Microservice Architecture

External Partners

Integration Platform
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Real-time Analytics

External Partners

User Interface

Integration Platform

% PurchaseOrder

I
I
% ShipToParty % Location 1 % Item
- = - I
I

Microservices Platform

Is the payload enough?
If yes, tap into the real-time integration

GraphDB



User Interface
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If manual entry via the Ul

and no additional events,

default to scheduled extracts from DB.
Challenge:

Many extracts, many mappers

GraphDB




Objectives

Accelerate our microservice and integration development
efforts and time to delivery

Expand current code gen approach for function app and
microservices

* Models, Controllers

* Leverage NSwag Libraries

Import OpenAPI yml into Mulesoft

Manage components / schema object in Score
* Reuse standard components where applicable
* Assemble new components fit for purpose at Land O’Lakes
* Express to OpenAPI
* Continue to work with OAGiI/ NIST (US Department of
Commerce) for feature enhancements

Add important changes to the OAGi standard component
library

Ability to rapidly take feature changes via pipelines and Code
Generation

Mentor and educate in AgGateway for agricultural API
standards



CO ntra Ct-fi rSt jou rney We are here!

Finish Line
OpenAPI *Resource
Enhancements Example
*Example Data *HTTP Status
XSD OpenAPI *Reused BIEs as *HTTP Headers
*Manually ref into P global properties *Request
WSDL *single BIE Parameters
JSON Schema Excel Assembly of
*Mulesoft Import *Flat files Multlple BIEs
*Specification into One
*Mapping Helper OpenAPI
*Message Body
Type

*Operations

Developer Productivity e

*Reused
component

—
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Entity
Framework
Core

- create Model classes
off the database

- changes to the data
model trigger Model
updates

all tables should have audit fields
created_by (uuid)

farmer_program_activity_status_version

R e PK |farmer_program_activity_statust_veration_id |Type
modfiled_by (uuid) FK farmer_program_activity_status_id int
modfiled_timestamp

i version_date date
two version tables: resource_type varchar
farmer_program_status farmer_program_phase_status activiies and the associative table between
: program and fixed_asset resource_value varchar
——-[PK [farmer_program_id int PK |farmer_phase_status_id int reason varchar
farmer_program_uuid uuid _L< FK farmer_program_id int farmer_program_activity_status
program_id int farmer_phase_status_uuid | uuid | [PK[farmer_program_activity_status_id _|int
program_name varchar phase_id int FK farmer_phase_status_id int
farmer_id int status_code varchar program_activity_uuid uuid
farmer_name varchar reason_code varchar FK assigned_worked_id int F— status_code(s)
retailer_id uuid reason varchar activity_id Type Not Started :
retailer_name varchar phase_start_date date document uri URI In Progress
- Blocked
status_code varchar phase_end_date date document_type varchar Completed
enroliment_start_date date document_name varchar
phase_start_date tells us when - data_collection_method_code:
enroliment_end_date date the farmer started their data_collection_method_code varchar remote sensed -
program_year int enroliment effort and so forth data_provider_id varchar survey
estimated_total_payment_low decimal Finses status_code T primary field operations (event)
estimated_total_payment_high |decimal prospecting note varchar(max) reason code:
enroliment Locate Info
actual_total_payment decimal data collection reason_code varchar Not Available
ap_payment_approved_date date practice changes reason varchar
MMRV )
ap_assigned_worker_id int reason_date timestamp
payment_voucher_id int start_date timestamp
payment_voucher_extract_date |date sent_date timestamp
payment_date date due_date date assigned_worker
remittance_id varchar received_date timestamp PK |assigned_worked_id int
Activity types setup in Program Admin (CDM): completion_date timestamp FK  |worker_role_id int
Need to support relationship to Practice enroliment (registration, field eligibility, data agreement) ) -
Management contact farmer (email notification) gvenEname) varchar
Change year process spreadsheet (sent, received) family_name varchar
Tillage/Cover Crop Enter Data into TST
Obtained from CIBO Validate data quality (pdf sent, farmer agrees data is correct) email varchar
TST shows as boolean, but that can be visual, if Metric Modeling (CSU JSON Integration; sent, received)
select from drop list (y,n) the the expand() can Quantification (Offer derived, reviewed, and approved)
ine if that is possible based on real data Offer sent
Contract / Agreement signed
observed_practice_change Remittance (payment detail) sent to farmer
worker_role

EK CESEIVEUNDlactice X doerd int Practice Changes activities? MMRV activities? -

FK farmer_program_fixed_asset_id int }{PK worker_role_id int
practice_key varchar farmer_program_fixed_asset_version worker_role varchar
observation_date date PK  |farmer_program_fixed_asset_veration_id  |Type
observation_year int FK  |farmer_program_fixed_asset_id it resource_type enum:

version_date date data coach
- data collector
farmer_program_fixed_asset resource_type varchar accounts payable (ap)
admin
PK farmer_program_fixed_asset_id int S D vaiatiar
FK farmer_program_id int feason VEEED
FK program_activity_id int
, fixe t fixed_asset_type ]
FK  |fixed_asset_id int P e i N
PK |[fixed_asset_id int PK |fixed_asset_type_id int Uil sl e (Pl m -l
cohort_id int - - . ) - P and must be cached
cohort varchar FK |fixed_asset_type_id int fixed_asset_category varchar
estimated_payment_low_amount  |decimal name e fixed_asset_type parcher
estimated_payment_high_amont  |decimal Cesciigien Kacha
assignment_date_time date et ol
unassignment_date_time date field_id (% fixed_asset_version
unassignment_reason_code varchar EEEEUREHLE I3 PK fixed_asset_version_id Type
related_ids bjson
reason varchar = U FK fixed_asset_id int
CSU_Score decimal FK fixed_asset_type_id int
actual_payment_amount decimal Modeling contract relationship to name varchar
payment_determination_date date programs is being deferred. description varchar
contract_id
payment_voucher_id int Contract_allocation date fixed_asset_uuid uuid
payment_voucher_date date field_id int
" . CSU_Score - this should actually be a
METHEER garciay reference to all the modeling outputs from season_field_id Lo
remittance_date Type CIBO or CSU, and other attributes such as related_ids bjson
practices (crop, cover crop, etc). There may —
effective_end_date Type belthanlone
fixed_asset_status_code varchar
Concerned about this as a payment is funded
B biscy by a CPG contract or USDA grant, allocated
program_year int to a program
is_data_collection_complete boolean payment is good for a duration of time
is_eligible boolean (effective_end_date), which the field can be
is_qualifiying_year BoclEan eligible for additional payment and allocation
= to new contract




connectCenter Process

Define Context
Business Capability
Business Process
Business Information Entities needs

Profile BIEs to that context

Assemble into an OpenAPIl Document definition
Generate YML

Generate code In appropriate programming language
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Operation. Operation
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BOM Header. BOM Header
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Status. Status
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Uplifted from Status. Status in 10.9 at
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WIP Status. WIP Status
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Uplifted from WIP Status. WIP Status in
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Owner

ScottNieman

ScottMNieman
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V2
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Operation
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Manufacturing
Visibility

Remark

POST

/location/{locationld}/operation

request

GET /location/{locationld}/bom-
list

Global Property

POST /location/{locationld}/wip-
status response

POST
{location/{locationld}/results
resnnnse

‘Adding BIE to OpenAPI
“document

Updated on 4
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Traceability API V1 AgGateway https://traceability.aggateway.org
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Events (CTEs), Traceable Resource Units
(TRUs) and relate container and their state to ~

wg20{@aggateway.org TBD Lic
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Root + N t
Container. Container
209311 0307
(] 625b106f1d934b05 4 POST/container POST - Request + /fas-planted/V1/container asPlanted_createContainer Container 2023-11-05 08:03:02
. oy ScottNieman
D GET /container/{id} POST - B Response + fas-planted/V1/container asPlanted_createContainer Container 2023-171-05 08:04:07
. : : oy ScottNieman
Container. Container o 0209
O GET /container/{id} GET -0 Response ~ [as-planted/V1/container/{id} asPlanted_que Container 2023-11-05 08:03:02
: : oy ScottNieman
209217 0207
O 4 GET /container-list GET - Response ~ fas-planted/V1/containerlist asPlanted_que Container 2023-11-05 08:03:02
oy ScottMNieman
O PATCH /container/{id}/container-state request PATCH -0 Request - /fas-planted/V1/container/{id}/container-state asPlanted_updateContainerState Container 2023-11-0509:04:25
oy ScottNieman
Container. Container R o
O 4 GET /container/{id} PATCH ~ O Response + fas-planted/V1/container/{id}/container-state asPlanted_updateContainerState Container 2023-11-0509:04:25
. : : oy ScottNieman
Critical Tracking Event. Critical
(] Tracking Event POST /critical-tracking-event POST - Request + fas-planted/V1/critical-tracking-event asPlanted_createCritical TrackingEvent CTE 2023-11-06 12:46:37
7 F 07179 oy ScottNieman
Critical Tracking Event. Critical
O Tracking Event GET /eritical-tracking-event/{id} POST - Response ~ /as-planted/V1/critical-tracking-event asPlanted_createCritical TrackingEvent CTE 2023-11-06 12:47:34

oy ScottNieman




Small, Medium-Sized Enterprise
connectKit



SME Challenges

® Resources are slim
Top talent attraction and retention
Cash-flow
Limited affordable business applications
Access to Advanced Technology

® Geographic Region

® Geo-political pressures

® | arge Company Pressures



Business Application Offerings

() M S POWer & > C @& moquiorg/applicationshtml s % M AEO® :
Service Providers ssues & Tasks Jocumentation Searc

BUSINESS

° Q U iCkBOO kS A P P S ECOMMERCE APPLICATIONS

DEMO DEMO
* Marble ERP
(O pe n SO u rce , Latest releases: Marble ERP 1.0.0, POP REST Store 1.1.0, POP Commerce 2.2.0, HiveMind 1.5.0
Moqui

General Purpose ERP for Goods and Services eCommerce Application & REST API
Framework) MARBLE ERP POP REST STORE
g!otmbclc.’]ug releases docs issues g!otm!:lclc.’lug releases issues
@ General Enterprise Management & Automation application with 277 screens an d B85 @ Server-rendered product browsing and searching
form:



SME connectKit: an Enabler

® Pre-defined BIEs, quick starter

® OpenAPI references

® Code-generation

® Speak the same language as younger workforce
® Fits agile mentality and product team focus






connectKit REST calls == oo

» Supplier’s ERP must manage many =
manufacturing plants; rural areas s

* Too many connections to manage }

» Limit/eliminate Inbound Firewall =
requests (Fog reality check) e

 Plants should initiate outbound .. =
requests —

* Similar for Customer’s ERP; many ——
Suppliers managed in their ERP T

AAAAAAAA

pppppp

\\\\\\\\\\



connectKit REST calls

* Order Management
* Manufacturing
BOM

Operations
* Quality Management
* Logistics Management
* Finance



| SME Manufacturing connectKit Scope

R

Operator
I

Supplier ERP MES Workcenter ‘ ‘ loTSensor ‘
| | | '
! | | |
: Manufacturing BOM : :
| I I I
L. GET /manpfacturing-bom/v1l/bom-list ! : :
| | I I
| bom-list | | |
r-—-—---4-----=--------- > | |

loop J [foreach bdgm] i : :
| | _ I I
I |  getid | |
| I I I
| [ I I
| . | I I
L€ GET /bom/d{id} | | I
| | | |
! bom | | |
| I

| I

I I

I I

| |

- rT

I
|
f
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|



SupplierERP

<
M
0

SME Manufacturing Operations connectKit Scope

|
|
GET /prodluction-order-list I
1
|

rodudcgion-order-list
P >

| Workcenter loTSaensor | E E

Cperator

loop

[foreach pfoduction-order]

GET /proguction-orderf{id}

"'4""""""""""I"L""]"'

operation

POST /wip-status

GET /measurement-list

Ny ]

measureament-list

Add Measurement to WIP Status

[

Complete Operation Tasks

e U S

— e — — — b —



Customer

R

ManufacturingQuality

SME Manufacturing Quality connectKit Scope

R

I
I
|
f
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

POST /certificate-of-analysis

<
I
|

SupplierERP SupplierLIMS Lablnstrument Lab Technician
| | I I I
| I I | I
: |l Manufacturing Quality ]I :
| I I | I
| o I I | I
i - Sample Finished Goods ol | | |
| I I | I
| | POST /lab-request _ | | |
| | > | |
| I I | I
erform tests
| | e m e nerormtests [ 1
| I I | I
| I I GET /measurement-list | I
[ | | | |
: : L. measurement-list I :
| I I | I
| I |  Add Measurement to WIP Status | I
| | PR | |
| I | I
I | POST f I | | |
results

| I < I I I
| I I | I
I | validate to Spec | I |
| ML b | | |
| lg— — — ! I | I
| I I | I
| approve [ certify | | I I
I > | | |
I I I I I

| | I I

I I | I

I I | I

| | | |



SME Manufacturing - connectCenter Demo Scope

X

Workcenter loTSensor
Operator

SupplierERP MES

GET /production-ordertlist

production-order-lisf

[foreach production-ordef] I

GET /production-order{{id}

- —-
B AU R

e



OpenAPI Assembly Demo
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DEN

BOM. BOM
https://test.oagiscore.net/profile_bie/876
d0908e4b2bf34206bc723a872a621130

BOM Header. BOM Header
https://test.cagiscore.net/profile_bie/875
ea3d38b8a7d444afbd71e3a85d5812
WIP Status. WIP Status
https://test.oagiscore.net/profile_bie/884
462f05ad0b74ae283ef5ch 786042556

WIP Status. WIP Status
https://test.oagiscore.net/profile_bie/883
hee7462032d549e48a41029c4e461102

Production Order. Production Order
https://test.oagiscore.net/profile_bie/878
5f3943d43ef24cabadefd362208a382f
Production Order Header. Production Order Hea
der
https://test.oagiscore.net/profile_bie/877
7d744620350444b5ad8c023f7b8 1963

Remark Verb
GET

GET
/location/{locationld}/bom/{id}
(_%ET/Iocation/{lecationld}}bom- GET
list
POST /location/{locationld}/wip- POST
status request
POST /location/{locationld}/wip- POST

status response

GET
llocation/{locationld}/production- GET
order/{id}

GET
[location/{locationld}/production- GET
order-list

Response

Response

Request

Response

Response

Response

-

/manufacturing/V2/bom/{id}

ation 1D P2

manufacturing_queryBOM

Tag Name ‘M1

Manufacturing Bill of Materials

. /manufacturing/V2/bom-list

-

manufacturing_queryBOMHeaderList

Manufacturing Bill of Materials

/manufacturing/V2/wip-status

manufacturing_createWIPStatus

Manufacturing Operations

- /manufacturing/V2/wip-status

manufacturing_createWIPStatus

Manufacturing Operations

- /manufacturing/V2/production-order/{ manufacturing_queryProductionOrder

Manufacturing Operations

 /manufacturing/V2/production-order-li manufacturing_queryProductionOrdert Manufacturing Operations




& > C & editorswaggerio < %« » A & 0O &

@ Swagger Editor. File+» Edit+ Insert+ Generate Server v  Generate Client »  About Try our new Editor ~

iy SMARTAEAR

SME Manufacturing connectKit @

small manufacturing
This connectKit enables small manufacturing businesses to digitize their processes.

Contact OAG

Manufacturing Bill of Materials ~
GET /manufacturing/V2/bom/{id} v
GET /manufacturing/V2/bom-list v
Manufacturing Operations ~
ET /manufacturing/V2/production-order/{id} v
eryBom' 20ST /manufacturing/V2/wip-status v

GET /manufacturing/V2/production-order-list N
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lastModificationDateTime get all items in a catalog that are added or updates since this date time

string{3date-time)

(query) lastModificationDateTime - get all items in a catalog that

item_typeCOde * required

get all items in a catalog that are either herbicide, insecticide, or fungicide

string
(query) item.ty - get all items in a catalog that are either herbir
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Thank you!
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