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Agenda

• 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 – Façade 
Pattern
Using the API Definition to hide Implementation Details
• API-led enables rapid UI prototyping; 'fail fast’ storing JSON natively
• Hides back-end database implementation
• Protects investment in API client implementation



API-led facade hides DB challenges

● Direct access to ORM for SQL-injection challenges

● Changes to data models; e.g., 
– Changing table relationships from 1 -< m to m >-< m

– API 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



Real-time Analytics 

RDF/ 
JSON-LD
Instances

mapper

API?

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



Scheduled 

RDF/ 
JSON-LD
Instances

mappers

importer

If manual entry via the UI 
and no additional events, 
default to scheduled extracts from DB.
Challenge:
Many extracts, many mappers



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 OAGi/ 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



XSD
•Manually ref into 
WSDL

JSON Schema
•Mulesoft Import

OpenAPI
•single BIE

Excel 
•Flat files
•Specification
•Mapping Helper

OpenAPI 
Enhancements
•Example Data
•Reused BIEs as 
global properties

Assembly of 
Multiple BIEs 
into One 
OpenAPI
•Message Body 
Type

•Operations
•Resource Path
•Tags
•Reused 
component

Finish Line
•Resource 
Example

•HTTP Status
•HTTP Headers
•Request 
Parameters

Contract-first journey

Developer Productivity

We are here!



 
‘Hybrid’
API-led
Approach
Goal:
85-90% code complete off yml 
and DB



Entity 
Framework 
Core 
- create Model classes 
off the database
- changes to the data 
model trigger Model 
updates



connectCenter Process
 Define Context
 Business Capability
 Business Process
 Business Information Entities needs

 Profile BIEs to that context
 Assemble into an OpenAPI Document definition
 Generate YML
 Generate code in appropriate programming language



Profiling a BIE

Contextual Definition for this BIE
Choose fields via
Point and Click

Related Catalog Definition
Example data 

Primitive data types 

Cardinality
Remark

Lengths

Regex Patterns



Use Remark to guide when 
Adding BIE to OpenAPI 
document



Generate OpenAPI from Assembled BIEs



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
Large Company Pressures



Business Application Offerings
 MS Power 

Platform
 QuickBooks
 Marble ERP 

(open source, 
Moqui 
Framework) 



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



ER
P



connectKit REST calls
• Supplier’s ERP must manage many 

manufacturing plants; rural areas
• Too many connections to manage
• Limit/eliminate Inbound Firewall 

requests (Fog reality check)
• Plants should initiate outbound 

requests
• Similar for Customer’s ERP; many 

Suppliers managed in their ERP



connectKit REST calls
• Order Management
• Manufacturing

 BOM
 Operations

• Quality Management
• Logistics Management
• Finance











OpenAPI Assembly Demo







CodeGen



Thank you!
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