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Agenda Item Eight
We will discuss this topic in this section.
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Letʼs make this a 
discussion, not a lecture.
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Scope of Discussion: 
Integration with 

Transactional Business Systems 
(e.g. ERPs)
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Ideal Integration Architecture

Real-Time Transactions with Systems of Record
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The ‘Idealʼ Best Practice

The ‘Idealʼ Best Practice

● Maintain a single Source of Truth / System of Record.

● Assumptions

○ The Source of Truth has the latest/greatest 
content.

○ The Source of Truth can be integrated via 
HTTP REST APIs

● ‘Idealʼ Best Practice

○ Integrate with transactional Sources of Truth 
in real-time via HTTP Connector Functions
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Tulipʼs position within an 
Enterprise Data Flow

8
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Data 
Lake/House

9

Partially Contextualized Ops Data 
(e.g. WIP work orders, eDHRs, 

quality records)

Summary Visualizations & KPIs 
(e.g. monthly production reviews, 

executive-level metrics)

Raw Data Objects 
(e.g. work orders, BOMs, 

material items)

Functional Reports & Analyses
(e.g. gemba boards, 

daily production reports)

ERP

Tulip

Other Ops 
Systems 

QMS, PLM, WMS

Data 
Visualization 

Tools 
(e.g. PowerBI, Tableau)

Data is pulled into 
Tulip to fulfill Ops 

needs, not visualize

Data is aggregated across 
systems for visualization / 
calculation of Operations

Data already in Tulip used for 
visualizations / calculations 

to drive Ops decision-making
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HTTP Connector
Connect to any HTTP service

Retrieve data as JSON or XML from your HTTP services

SQL Connector
Connect MS SQL Server, PostgreSQL, Oracle DB, MySQL

Use parameterized queries or stored procedures to: 
Select, Insert, and Update

Connectors

10

Preferred practice over SQL Connector.

(Example Transactional Systems)

https://support.tulip.co/docs/http-connectors
https://support.tulip.co/docs/sql-connectors
https://tulip.co/library/connectors/netsuite-integration/
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Connectors in the   

11

Connect the systems that power your 
operations with 50+ configurable connectors
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Tulip to 3rd Party Cloud-Hosted System Typical Best Practice Approach)

12

3rd Party Cloud Network

Tulip Platform Customer Network

3rd Party System

Tulip App Tulip Player

Cloud Connector Host

Tulip Connector
For 3rd Party System

Trigger (or Function) Action:
Run Connector Function

Optional iPaaS / 
Enterprise Message Bus

https://support.tulip.co/docs/introduction-to-tulip-connector-hosts-1
https://support.tulip.co/docs/what-are-connectors
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Focus: 
Integration with ERP

13
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Tulip vs. ERP Systems - Assumed Systems of Record (i.e. Sources of Truth)

14

ER
P

Order Management
● Planning & Scheduling
● Order Items
● Complete Quantity
● Scrapped Quantity

General Ledger
● Goods Receipt
● Inventory Moves
● All Costs (e.g. 

Material, Labor)

Inventory / Material Management
● Quantity On Hand
● Item Masters

○ Material Costs
○ Cross Reference Info

TU
LI

P

Shop Floor Context

● Shop Floor Events (e.g. Digital Andons)
● NCRs / Quality Events
● Process Results
● User Certifications

● Work Instructions
● Real-Time Manufacturing Operation Status
● Scrap/Defect Context
● Material Traceability
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Typical ERP  Tulip Integration Use Cases

15

Inventory
Part # ABC = Qty 6
Part # DEF = Qty 19
Part # XYZ = Qty 71

ER
P

TU
LI

P

Work Order #128

Not Started In Work Complete

Bill of Materials

Part # ABC - 1
Part # DEF - 3
Part # XYZ - 8

Part # ABC = Qty 5
Part # DEF = Qty 16
Part # XYZ = Qty 63

App 1 App 2 App 3 App 4 App 5

Get 
Work 

Orders
Post WO 

Status

Post 
WO 

Status

Get 
BoM

ERP back flushes 
inventory

Post Material 
Consumption

On-Hand 
Inventory

Get Material 
Status & 
Inventory



Practical Limitations

Platform Constraints to Consider in Integration Architecture
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The Ideal vs. The Practical
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The Ideal vs. The Practical

The ‘Idealʼ Best Practice

● Maintain a single Source of Truth / System of Record.

● Assumptions

○ The Source of Truth has the latest/greatest 
content.

○ The Source of Truth can be integrated via 
HTTP REST APIs

● ‘Idealʼ Best Practice

○ Integrate with transactional Sources of Truth 
in real-time via HTTP Connector Functions

The ‘Practicalʼ Practice

● Various factors may make the ‘Idealʼ Impractical

○ The Source of Truth has regular long maintenance 
downtimes.

○ Process Orders with VERY LARGE Bills-of-Material 
→ may be impractical to fetch via REST API.

○ Hard business requirement to ensure 
Manufacturing platform is minimally dependent on 
uptime of Sources of Truth

○ IT / System Owner wonʼt let us integrate in ‘idealʼ 
fashion.

● ‘Practicalʼ Practice

○ Tulip may ‘integrateʼ with Sources of Truth 
asynchronously via content stored in Tulip Tables 
or elsewhere. 

○ Ideally the Source of Truth (and iPaaS 
synchronizes data as near-time as possible.
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Platform Limits & Best Practices

19

https://support.tulip.co/docs/platform-limits-and-best-practices
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High-Frequency Table Writing Using Table APIs

Using Table APIs to write multiple times per second can impact your instanceʼs performance and cause delay in storing 
data. The recommendations below apply to all scripts that run on a Tulip instance:

● Limit Table writes to 10 calls per second per table

● Avoid frequent writes to the same Record in a Table (more than 1/sec)

● When thresholds are exceeded, Tulip may rate limit and return error code 429. Scripts should be made resilient to 
429 error codes to try again after a delay.

20

Tulip Table API Limits

https://support.tulip.co/docs/best-practices-for-high-performance-apps-1#highfrequency-table-writing-using-table-apis


Other Integration Practices

● Using an iPaaS
● Asynchronous Integration Methods
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Focus: 
Integration Platform as a Service (iPaaS)

22
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Why Use an Integration Platform as a Service (iPaaS)?

Tulip Instance

Connector
Integrated System iPaaS

● Why use an iPaaS?
a. To provide modern API endpoints REST/JSON preferred by Tulip) if the Integrated System cannot.

b. Automated retries on API timeouts.

c. API logging (enables better debugging when needed).

● Which iPaaS? 
a. Tulip does not have any specific recommendations regarding which iPaaS (but Boomi & Mulesoft are 

common choices used by our customers).
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Other Non-Ideal Integration 
Architectures

24



Business System

Tulip

Tulip 
Solution

Apps,
Functions, 

Automations,
AI Agents)

iPaaS HTTP ConnectorData Lake/House

Business System iPaaS
Database

Oracle DB, MS SQL, 
MySQL, PostGreSQL

SQL Connector

Customer Infrastructure

Tulip Table APIs Tulip 
Tables

POSTs 
& PUTs

GETs

Business 
System iPaaS

HTTP ConnectorBusiness System iPaaS1

3

4

5

Business System SQL ConnectorBusiness 
Systemʼs DB2

Ideal
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Focus: 
Integration via
SQL Connector

26
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ERP Tulip

Tulip 
Solution

ERPʼs Database

SQL 
Connector

Work Orders

Inventory

Synchronous Integration via SQL Connector

27
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Focus: 
Asynchronous Integration via

Tulip Table Content &
Tulip Table APIs

28
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Simplified) Asynchronous Integration via Tulip Tables & Tulip Table APIs

ERP Tulip

Tulip 
Apps

Work Orders

Inventory

iPaaS

General Ledger

Workflows

Tulip Table APIs

Tulip 
Tables

POST: New Orders, 
New Material Lots

PUT: Updated Orders, 
Updated Material Lots

GET: Material Lot 
Consumption

GET: Order Status Updates
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Focus: 
Asynchronous Integration via

3rd Party Database

30
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Simplified) Asynchronous Integration via 3rd Party Database

ERP Tulip

Tulip 
Apps

Work Orders

Inventory

iPaaS

General Ledger

Workflows

Database

Work Orders

SQL 
ConnectorInventory
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Focus: 
Asynchronous Integration via

Date Lake/House

32
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HTTP 
Connector

33

Simplified) Asynchronous Integration via Data Lake/House

ERP Tulip

Tulip 
Solution

Work Orders

Inventory

iPaaS

General Ledger

Workflows

Data Lake/House

Work Orders

Inventory
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Discussion:

What other integration practices are you 
using? Lessons learned? 

34



Donʼts from Past Experiences
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Donʼt use Tulip Automations for 
high-frequency work that an 

iPaaS is best suited for.

(e.g. managing data synchronization between ERP 
and Tulip via Tulip Table content)

36
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Donʼt integrate Tulip with a transactional 
business system via UNS/MQTT.

MQTT in the Tulip platform is built largely with 
integration to machines/sensors in mind.)

37
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Donʼt use a SQL Connector if 
HTTP APIs are available.

38
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Discussion:

Any lessons learned from the audience?

39



Upcoming Best Practices…
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Write business logic once and reuse everywhere with Functions

41

Prod EA out now!

Functions Help You Build Composable Solutions Faster

✓ Standardize logic and reuse integrations
    Enhance governance and ensure compliance with
    validated, centralized components

✓ Accelerate app development
    Empower citizen developers to combine
    centrally-developed logic with user-specific
    requirements

Examples

● Bundle multiple connector calls for easy ERP 
data integrations

● Consolidate core Work Order processing 
logic across hundreds of apps

● Reuse logic for barcode scans and manual 
barcode entry
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Compose AI Agents to Solve Real Problems 

42

Define Instructions

Configure Tools

What is an Agent? Agents are a new, composable 
component of the Tulip system. Combine a set of building 
blocks to design an Agent that solves a specific problem.

Goal →  Instructions + Tools

● Goal: Specific objective of the Agent
● Instructions: How to achieve that goal
● Tools: Capabilities to achieve that goal

What Makes Agents Different?

● Autonomous: Agents take action and make decisions
● Collaborative: Agents can work with each other
● Context-Aware: Agents understand your deployment

Set Goal

https://tulip.co/blog/announcing-ai-agents/
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Tulip Knowledge Base:
Architecture Fundamentals of 

Integrating Tulip to a Transactional 
Business System

44

https://support.tulip.co/docs/architecture-fundamentals-of-integrating-tulip-to-a-transactional-business-system
https://support.tulip.co/docs/architecture-fundamentals-of-integrating-tulip-to-a-transactional-business-system
https://support.tulip.co/docs/architecture-fundamentals-of-integrating-tulip-to-a-transactional-business-system



