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Why User Centricity?
The Philosophy & Benefits

The Physical Perspective
How to plan in Solution Design

App Context
Thinking Through App Experience

Best Practices in Action
A look at Human-Centric Solutions

Feedback Cycles
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Why User Centric Solutions?

Lean MFG x Tulip Apps



The Toyota style is not to create results
by working hard. It is a system that says
there is no limit to people’s creativity.

People don’t go to Toyota to ‘work’
they go there to ‘think’.

— Taiichi Ohno

Industrial Engineer, Creator of
Toyota Production System
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What is “User Centric"?

The System

Serves the Users
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Core (Lean) Principles

User Centric Solutions are rooted in Lean Manufacturing concepts:

e Everyone participates in continuous improvement

e Entering data is a non value-add activity

e Model the Solution around where the work happens

e Provide the right, contextualized information
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Kaizen
Small, Incremental Change

Muda
Waste in Operations

Gemba
The Actual Place

Respect for People
Human Nature
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Navigating from Point to Point

Which is serving the User?

Driving Directi Page 1 of 3

~— MAPQVEST. -

& send To printer Back To Directions

Need InK?

Buy printer cartridges:
Start: Dal Save up to 75%
us -
Free UPS 2-day shipping
End: 312 Barton Springs R s e
787041213 US
wwwinksellcom
tance: 196,99 miles
Total Estimated hours, 21 minutes
Directions Distance
[ 1. start ot going South on N AKARD ST toward FEDERAL ST. 0.1 mies

& 2 Tum RGHT oo L T 0.5 miles
P4
'\1> 3. Turn SLIGHT LEFT to stay on ELM ST. 0.1 miles

2

@ ¢ rmsucHisTono 135w <01 mies
© 5. Tum RGHT ntoCesan cnvez ST /e 7 ST/ 0.4 mies
@ 10. Tum RIGHT onto BRAZOS ST. <0.1 mies
© 111 e oo 2057 <0 miles
@) 12 Tun LT nto concress ave s 0.3 mies
@ 15, Tun RHT oto BARTON RN RO ks

End at 312 Barton Springs Rd, Austin, TX 78704-1213 US
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User Centric Solutions = Productivity Gains = ROI

User Centric Solutions play a part in:

e Reduction in Downtime
e Improvement in Quality
e Increased Throughput
Through providing Users:
e Clear work instructions and digital guidance
e Communicating the right information at the right time

e Eliminating pen and paper as the only way to record information
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Evaluating Tulip Apps - Solution Design Credo

ﬁ Composable Table Model

e Only a handful of tables per e  Published apps are used\

app. Simplicity on the Shop Floor.
e A new Operator can use it e  Customer Citizen
with little-to-no training. Developers building new
solutions and iterating on
e Another Citizen Developer existing solutions. j
can understand and iterate

Adoptable

\ on it. / Focused

e Apps serve the Operator \

e Solution split into Apps by:
Place / Process / Persona

e Connected devices

_ (minimize keystrokes &
Human-Centric human errors)

e Satisfies the Business
Objectives

e Operator-centric KPIs /
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Standard colors

Consistent layout

Step trigger naming conventions

Intuitive navigation

Standard icon usage on buttons

Consistent header and footer design

Basic Ul principles

% General Overview

Purpose

This Ul template assists application builders in creating a user-friendly, consistent, and streamlined application. It provides less experienced
application developers with a usable template to start working with, while also aiding more experienced developers in faster development and
maintaining a consistent interface

Considerations
The main principles behind creating this template were: simplicity, easy customization, appropriate contrasts for application in industrial areas,
clear and consistent labels, and function-oriented design

Content

- Colors

- Buttons for light and dark backgrounds

- Button icons

- Typography

- Headers and footers

- Base Layout for lite and dark modes

- Step templates for multiple step types and dashboards

Check out: Templates and guidelines in the library.tulip.co
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The Physical Perspective in
Solution Design

A Starting Point



- N\

1

See the Process

Go beyond the documents
and spreadsheets and
view operations first hand

(U /
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Where and How to Start

a N

2

Understand the
Environment

Will the users be wearing
gloves and a suit? Will

users be sitting at a desk
or operating a machine?

\ /

4 N

3

Plan for Devices

Laptop, Tablet, and mobile
devices are all options to
run Tulip, and the device
should be fit for purpose

< /
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See the Process

Gemba Walk Checklist

\/ What are you currently working on?
\/ Is there an established process for this type of work?
\/ Do you have any problems with the established process?

\/ Why is there a problem?

\/ How can you fix the problem?

\/ What do you do to recognize the root cause of the problem?

\/ Who do you speak with if there is a certain problem?

Aka: "Genchi gembutsu.” =
"Go and see for yourself."
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Understand the Environment
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Understand the Environment
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Plan for Devices

Computers Mobile Phones & Tablets Machines Wearable Devices

DMG MOR!
CELOS

== B RO
- ER— E

DMU 105FD monoBlock - 12170005963 & TULIP
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The Physical Perspective in Composability

ih

Barcode
Scanner +
Label Printers

Moving
between bins

Laptop to
schedule
Orders

Capilers + Cut
Resistant
Gloves
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Context Matters

Empowering Humans to be Successful



STANDARD AND MEANINGFUL COLORS

WHICH DESIGN IS BETTER?

¥ Select defect

Select defect event Scan defect event

Material ID Defect reason Status

Selectanopton - Selectanoption -

To

3 Reported date T Reason T Status
SetinOr... REVIEW
Standard... REVIEW
2024-04-30 09:. Defect 1 CLOSED
2024-04-30 1 Defect 2 CLOSED
2024-04-30 11:... Defect2 CLOSED

2024-05-31 17:. Defect 1 CLOSED

AANA AE B4 47 Pafant 4 A Acen

& Previous Report defect Add note Return to home
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Barcode Scanner

Y Select defect

Select defect event

Material ID Defect reason Status
I:| Select an option - Select an option -

From To

- J ]

*Mat... f3Reporteddate TReason T Status
SetinOr... REVIEW

Standard... REVIEW
2024-04-30 09: Defect 1 CLOSED
2024-04-30 10: Defect 2 CLOSED
2024-04-30 11:... Defect 2 CLOSED

2024-05-31 17:... Defect 1 CLOSED
n.

nAnnA AE 04 47, ‘4 A Acen

Report defect Add note

& Previous

Scan defect event

Return to home

Barcode Scanner

View CAD




OPERATOR WEARING GLOVES

WHICH STEP DESIGN IS BETTER?

\ Select reason W Select reason

Select a downtime reason Select a downtime reason

Equipment Failure

Equipment Failure

Setup & Adjustments

Operator or Material Issues

iR

Planned Maintenance

P S
“ocating | \Y TULIP

powered by aws

g R
&
Setup & Adjustments

(X J
) ]

Operator or Material Issues



HAVE AN INTEGRATED SCALE, BUT THE USER NEEDS T0 TA

WHICH STEP DESIGN IS BETTER?

¥ Measure weight

Work order ID

Information gy 3511.3003

Instructions

Weigh the pneumatic cylinder

OPERATIONS

Status Material Definition ID
IN PROGRESS CYL-001

Actions required

Lower limit: 20.8 g

Weight (g)
20.2

Wrong measurement

Confirm -

ocaking | Y TULIP

powered by aws

Upper limit: 24.6 g

¥ Measure weight

Work order ID

Information g\ 3511.3023

Instructions

Weigh the pneumatic cylinder

Status Material Definition ID
IN PROGRESS CYL-001

Actions required

Lower limit: 20.8 g Upper limit: 24.6 g

Weight (g)

20.2

Measurement is out of tolerance, you must create a NCR

Create an NCR



Encourages Use: Makes
life easier for the User

Built in Compliance:
Logical mistake proofing
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Building the Right Interface

¥ TULIP Manual value input

Inspection Results

Enter the measured value of the casing diameter displayed on your
measuring device

Lower limit: 245
Upper limit:  25.5

Measured value *

Please test all the products before proceeding

il outof 2  product tested

R e e Represents Process:
GenlfiWinkloy((Tulip) Familiar order of steps

= Menu
Selected work order

WO01020932 D25-100-E

» Measured Passed ™ Unit ID
242 No LOT149207

Product of Feedback:
Input Captured during
Development
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Great Apps Augment the Human

Fit for the User Persona

Provide the Right Information

Active Feedback
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W Production Dashboards  Apps  Automations Beta  Shop Floor €+ o {‘;:
Apps / .../ Consolidated Performance Visibility Terminal S E——— Crente Snapsh ro= o R m
A i i nable Translation ~ ® CreateSnapshot < Test n -
Consolidated Performance Visibility Terminal A 2 i Y
N + s T F M oB » li
Add~ Gutons+ s+ Tecr  Embed+  Camev  Custom sack
Steps Records i Step App
0, P = = veny | Losgodin User-Namo
Py W Main ¢ yies =M Staton Name
Step &
> B start production Machine status: Cy/rrent event Add output Main
Y, Iy Current event
> Change status to down N Number of good parts: Sum actual
Change machine status: Step cycle time
> B Analytics Add QTY
1:00
BT o s
s Addary Triggers
) OFF / BREAK o On step enter .
\ Timers +
inish production
On step exit +
Step resolution
J Use app resolution -
&+ |=|»
BASE LAYOUT Hates
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All Users Are Not The Same

What role does the User have?

e Assembly Technician, Machine Operator, Supervisor, Quality Control,
ect

e Each role will have unique perspective and requirements
What level of training or experience do they tend to have?

e New employees in a high-turnover industry may need more guidance,
e.g. low complexity assembly

e Experienced technicians may need flexibility, e.g. lab operations

OPERATIONS W CALLING | Y TULIP
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Provide Relevant Information, Not More

—_ ‘ - P Development Version [ Test Station 1
Order/Batch to - \’ Cleanllness ChECk Blending of SolidX 60kg 2 Geoff Winkley (Tulip) Hel prl
_ metadata
match with
. . ID Process Order ID oduct Name
physical > Batchinfo 50 9040025005337 PO_09042025025337 Blending demo
product /
Instructions
Check environment cleanliness
V ’ Equipments of previous batch are removed *
Rich media,
simple :
instructions w Manufacturing space is clean *
/ et

Clear choices to
proceed
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Embedded Feedback

Automate, but Notify

e An out of tolerance inspection may trigger a defect to
be created, but let the user know with a message

e Use colors and text to indicate good vs. bad results
Practice Positive Error Messaging
e Consider hard validation rules vs. conditional errors

e Make error messages clear and concise so the user
understands the issue
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§ Snapshot (Sep/12/2024 [ Test Station 1
2 Geoff Winkley (Tulip)

W TULIP

=wns ENVironment check e

PO_1725981006 SolidX

Batch info BATCH_1725981006

Instructions

Humidity [%] - (Range: 40 % - 60 %) *

Enter and check humidity and temperature '52 3‘
values

Temperature [C] - (Range: 20°C - 24°C) *
If you are out of range wait until stabilization |19 :‘

@ Value must be inside range (inclusive): 20 - 24.

A\ Report Comment
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Best Practices in Action

Let’s look at some scenarios



Demo Setup!

e Located in the Packaging Room

e There is a shelf of boxes that need to be
weighed before shipping

e Operator's role is to take a box from a shelf,
weigh the box, and record the weight on the
work order

Yes, this is a very simple example!
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Asking questions

-
WHERE?

Context of interaction

N(
WHO?

Subject of interaction

\_
(

AN

\_
-

VAN

WHAT?

Object of interaction

\_

HOW?

Constraints of interaction

AN

OPERATIONS W CALLING | Y TULIP
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WHERE? - Context of interaction

How often can the user interact with the application?

How can we limit the number of interactions and clicks?

Is the interaction in the form of touching/clicking or other (e.g. barcode scanning)?

Is the environment well lit? Is the environment hoisy?
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WHAT? - Devices and integrations

7

What devices that user actually needs?

\.

7

Does it speed up the process or ensures data capture if the device is integrated?

\.

s

Are there any devices already available? If yes, what kind?

\.

7

Can we collect information from any machines? Which HMI to use?

\.

Check out: Devices and connectors in the library.tulip.co
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WHO? - Mistake proofing & positive error messaging

How much information does the specific user need?

Does the user need to resolve the error / ask for help / be informed?

Should there be highlighted points in work instructions to avoid common mistakes?

How much experience does the user have?
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HOW? - Other human needs

4 )

Which languages are spoken by the user(s)?

\. J
4 )

Does any user have any disabilities?

\. J
4 )

How does the app handle necessary breaks?

\. J
4 )

What if somebody makes a mistake?

\. J

Check out: Use Al for automatic transiations tulip.co/platform/frontline-copilot
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User Feedback and lteration

Let’s look at some scenarios



Solutions Evolve Over Time

* - 7
o R
= ot
@ o C MVP
> .
B MVP
App for
New Use
A MVP Av2 Av2 Case
Time
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Listen to Users

e No App is perfect in Version 1
o It's impossible to understand all edge cases and “real world behaviors”
e Collect user feedback at all points in the development process, including post-deployment
o Inerating fast builds end user confidence and excitement

o This is one of Tulip's core capabilities as a cloud based platform - Lean into it

USER FEEDBACK 7 DEPLOYTMENT
& LAUNCH
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If this lean stuff seems easy, you're
probably not doing it.

— Jim Womack

|
//
71|
//,

0"
\\\‘Mh‘ | ////M '

Researcher, Author, and founder of

the Lean Enterprise Institute \\
\!
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