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Principal UX Researcher & Designer
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What Is user experience?
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End-to-End User Experience

Deliver
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End-to-End User Experience

Deliver

L — TRIDIUM 5

1 8 THE WORLD



End-to-End User Experience

Buy Unpack Use
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User Experience Options

Slice Slice Slice Slice
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Niagara End-to-End User

Engage

e tridium.com

e Tridium Talks

* Email

» Social Media

* Niagara Forum
* Niagara Summit
* AHR Expo
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Specify & Buy

+ JACE 8000

* JACE I/O

* Edge 10

* Niagara AX

* Niagara 4

» Community
(licensing)

Experience

Train

* Tridium University
* Classroom
* Online

* Forum and Summit

Install

» Hardware
packaging

» Hardware guide

« Commissioning
workflows

* Wiresheets

Use

» Dashboards

» Graphics

* HX / PX pages
* Analytics

Welcome to the Niagara

Marketplace

The leading source for solutions to power the
‘open Internet of Things

Maintain

* Cloud backup

* Community

* License renewal

* Tridium University

Upgrade

» Marketplace
» Customer service
» Sales

* OEM and SI channels
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Understanding users
(that Is, people)
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Stakeholder Analysis

Regulatory
Agency
VPof Integrated =~ 7 T T == -~ -~ inquiry
Supply Chain T VP of
Corporate, very supervises Manufacturing
influential Multiple plants,

reports, trends
The Plant Manager is
the main decision maker,

Plant supervises Centralized _ _ PCNléTécess
followed by the Manager Engineering TT-a (challenge)
Maintenance Manager. ) RN -
] supervises N
supervises . N
supervises .
AY
\
\
\
) v
Maintenance Line Quality Process / Industrial /
Manager Supervisor Engineer Plant Engineer
USER Controls USER upervises USER 9
Multiple lines, Engineer Responsible for P Inspect quality of
dashboards Manager product line health manufactured
(multiple goods.
. machines)
supervises
supervises Machine hires )
Controls Operator hires
Engineer USER
Responsible for
Maintenance optimizing
Technician machine
USER performance

Real time data;

System
inputs data sets Integrator
sent to ERP Commissioning
and

customizing



Persona

“Everyone relies on me to keep production
capacity at 100%, all of the time. So I'm
interested in finding problems immediately

Larry, Line Supervisor

Description

Responsible for production line effectiveness. Various
KPlIs: velocity of production, bottleneck identification,
production line health.

Heavy user of Tridium offering.
Use cases
| need to know if there is a problem in the production

line. If there is a problem, where is it?

If there are multiple problems, which one should |
address first?

I would like to see the severity of problems, and then
drill into the details of the problem.
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- and solving them quickly.”

Environment

Plant floor of a manufacturing facility. Mobile part
of time, also may be supervising from an office.
Noisy, distracting, can be hard to focus and
concentrate.

Most accessed content + features
tbd

Pain points

If production line is not performing well, goals are
not met and | am answerable for not meeting
those expectations.

No scheduled downtime to inspect the system and
address concerns — it's real-time and ongoing.

When | am not aware of something immediately,
there is a cost to that inefficiency during that
period of being unaware.

Experience outcomes & evidence of success

» Velocity of production stays consistent or improves.

» Downtime duration is minimized when the problem is
not an anomaly.

« Time to assign is reduced.

» Evidence of the most critical problems being
addressed first and most quickly.

« OEE: Overall Equipment Efficiency
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Journey Map
B Td

Building Owner %ﬁnsy Consulting Engineer
Writes

Controls System
(Hardware Behaviors
& Software Interface)

B
=

System
Specification

Y

bids on designs

conforms to

used by

Building owners (whether new constructions or retrofits), generally work through Consulting Engineers to design and document new
systems of building hardware (HVAC, Lighting, Electrical, etc.). The specification developed in this way is bid on by Systems Integrators,

who submit a design/cost estimate in order to get the job.

Once awarded a bid, the Sl uses the Engineer’s specification to design the building automation system (controls). These controls are
typically managed through a Niagara-derived Ul and work with one or more Niagara stations/supervisors commissioned by the 51 for
that job.

Once the controls system and interface are built, the Sl then trains the building owner in its use and provides ongoing support for the life
of the system.
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Journey Map

OEM Product creation Niagara purchase docision made OEM Sells to 51 Systom Commissioning Systom Use Systom Mantenance
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Niagara purchase decision made OEM Sells to SI

e b KJ\ /’__/\
via direct marketing;
refers to youtube videos

license

Bidding Tools

View YouTube
videos

Order Tracking

St manages

OEM & Sl track order
to verffy progress

Product Packaging

m Local Ul (Titan HW)
.—’_) Software Ul

Siengaged
via exsting,
Swul

Youtube Videos

Licensing

00BE

HW Install /
begin commissioning

Upgrade

Tech Support

Security

System Commissioning

/"_//R

Refer to Video
for instail sid

Ucense add’|
JACES

ry

JACE
Installed

System handoff to
end user

Upgrade 1o

Niagara 4

Refer 10 tech support
10 resol sue

Refer to security
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User Story

PERSONA NEED OUTCOME VALUE

“As Larry the Line Supervisor, | want to see all schedules that are
tied to a device so | can understand how changes to one
schedule might impact others, helping me reduce support calls.”
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User Stories

1. Asan S.l, | have just one version of Scheduler to manage in Work Bench, Mobile, and HX so | can save time and avoid confusion.

2. Asan S.l, | can use Scheduler on my smartphone and tablet so | can work in the field and not need a laptop.

3. AsanS.l, | can use Scheduler offline so | do not need an internet connection to use it.

4. As an S.1., | can view schedules in both list or calendar views so | can switch to one format or the other depending on context and
viewing preferences.

5. As an S.I., | can quickly view details of an event so that | can save time.

As an S.1., | can visually identify holidays so that | can quickly differentiate them from regular events.

7. Asan S.l, | can easily create and interact with (select, move, etc.) short duration events so that they are more accessible and quick to
use.

8. Asan S.l, | can export a schedule to PDF so that | can print it.

9. Asan S.l., | can see all schedules that are tied to a device, or see all devices that are tied to a schedule, so that | can understand how
changes to a schedule will impact devices.

10. As an S.1., | have a view of the Scheduler that is easy to see and read so that it is pleasant and efficient to use.
11. As an S.1., | can set the beginning of the week to be on a Sunday or a Monday for localization purposes.
12. As an S.1., | can set view and edit permissions for my schedules so | can control access to them.

13. As an S.1., | can import and export schedules so add other events to Niagara, and use my schedule outside of Niagara.
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Human Centered Design
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TRIDIUM Niagara Analytics

Analytics: native to
Niagara, designed for

your business.

Control costs Save energy Benchmark your buildings

Monitor energy usage so you can be Get meaningful information and View data across all of your

aware of costs, and then make practical notifications that help you buildings, and leverage analysis that

informed decisions to control them. optimize energy performance. can help you set performance
standards.
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Smart Phones

They’re really cool!
The latest technology!
They look fantastic!

But do we actually like them for
other reasons? '

Weather Seftings Themes

uuuuuu
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Cell Phones

They’re really cool!
The latest technology!
They look fantastic!

(NOKaAl

We used to say this things about
these phones, too.
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BlackBerrys

They’re really cool!
The latest technology!
They look fantastic!

And PDAs.

BLACKBERRY
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10 Usability Heuristics for User Interface Design
Jacob Nielsen — Principal, Nielsen Norman Group
Source: tfa.stanford.edu/download/TenUsabilityHeuristics.pdf

1. Visibility of system status

The system should always keep users informed about what is going on, through appropriate feedback within reasonable
time.

2. Match between system and the real world

The system should speak the users' language, with words, phrases and concepts familiar to the user, rather than system-
oriented terms. Follow real-world conventions, making information appear in a natural and logical order.

3. User control and freedom

Users often choose system functions by mistake and will need a clearly marked "emergency exit" to leave the unwanted
state without having to go through an extended dialogue. Support undo and redo.

NS =
18

TRIDIUM 2

CC
THE WORLD




4. Consistency and standards

Users should not have to wonder whether different words, situations, or actions mean the same thing.

5. Error prevention

Even better than good error messages is a careful design which prevents a problem from occurring in the first place.
Either eliminate error-prone conditions or check for them and present users with a confirmation option before they commit
to the action.

6. Recognition rather than recall
Minimize the user's memory load by making objects, actions, and options visible. The user should not have to remember

information from one part of the dialogue to another. Instructions for use of the system should be visible or easily
retrievable whenever appropriate.

SUMMT
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7. Flexibility and efficiency of use

Accelerators — unseen by the novice user — may often speed up the interaction for the expert user such that the system
can cater to both inexperienced and experienced users. Allow users to tailor frequent actions.

8. Aesthetic and minimalist design

Dialogues should not contain information which is irrelevant or rarely needed. Every extra unit of information in a dialogue
competes with the relevant units of information and diminishes their relative visibility.

9. Help users recognize, diagnose, and recover from errors

Error messages should be expressed in plain language (no codes), precisely indicate the problem, and constructively
suggest a solution.

10. Help and documentation

Even though it is better if the system can be used without documentation, it may be necessary to provide help and

documentation. Any such information should be easy to search, focused on the user's task, list concrete steps to be
carried out, and not be too large.
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Heuristic Evaluation

Visibility: information is black and white,
uniform in size, on a very small screen

Ease of use / minimalist design:
bulky form

Flexibility: physical buttons

RA LS
-|8 CONNECTING TR'D'UM 25
THE WORLD




Heuristic Evaluation

Visibility: information is black and white

Ease of use / minimalist design:
bulky form, complex icons

Flexibility: physical buttons —

BLACKBERRY

TRIDIUM 2
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Heuristic Evaluation

il = o

09:41

Visibility: information is color and with
different sizes that convey hierarchy

Jlesday 12 September

Ease of use / minimalist design:
thin form *

Flexibility: touchscreen enables
infinite configuration options

ce0
NIAGARA
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Heuristic Evaluation

il ATRT =

Visibility: information is color and with
different sizes that convey hierarchy

Ease of use / minimalist design:/

simple icons

Settings

Kristofer Layon
Apple ID, iCloud, iTunes

Notifications

8 Control Center

Flexibility: touchscreen enables
infinite configuration options

Do Not Disturb
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Heuristic Evaluation

Wil ATET =

Visibility: information is color and with <Ib
. . . noX
different sizes that convey hierarchy -

Jason Scherschligt
Annual Board Meeting
et Frida T

Ease of use / minimalist design: / S e,

simple indicators, limited use of color ‘

The New Yorker
Daily Humor: U-R So Smart
A ide the Presider €

® Minnestar

Flexibility: touchscreen enables e
infinite configuration options )
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What can we learn from the evolution of
cellular phones?

1. Visibility of status
2. Information hierarchy
3. Aesthetic and minimalist design

4. Flexibility and ease of use

TRIDIUM 3




Visibility of Status

« Use color if it communicates meaning or
adds clarity

 Make a symbol easy to see
— Don’t make it too small
— Don’t hide it in clutter

« Use only as much color as necessary

18 CONNECTING TRIDIUM 3
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Information Hierarchy

e Use a common font and color ’
to unify presentation ~ Lossof capacity alerts

ALARM BY CATEGORY »

« Use type sizes to differentiate ._ 1c
levels of importance

« Use color sparingly and
In ways that communicate

vS. decorate -

$46.2k/day

$10.2k/day

CONNECTING
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Information
Hierarchy
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Last game to define
season for Wolves
SPORTS

WEDNESDAY

Apeil 11, 2018

MUMMY WAS IN STOCK
A monkey never left Dayton's
MINNESOTA

Wild embrace role
of playoff underdog
SPORTS
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BOARDS

B0 et

tlon W 113 AY

LOCAL NEWS

School cute
draw protest

uperd agends
Minreapetis B3

sronrs
Twine rebound
12 beat Astres
Startes fabe Oder
ot i st
win WAL N e
[

rTrjbun

w Payoffs were focus of FBI raid

Cohen's office searched for files on two women who've accused Trump.

achimmwindion! dhut o) 16
i

B MUHARL 1) SEAR
N ATUZIC) + M Yok Tl

wasspecToN - The FBl
wgeres whn tded the ey
of Previders Dumald Trumgss

weral pruple beseded o e
itigmice sid
The seacch warmam car
siod owt by dhe publec cor
it wien of th N York
oy tederal amoriey’s office
K

lookong R seconds abuoet pay
ments w0 e wemes who
cham they bl affnies with
Tramp, = farmat ion
the prbisher ot he
Eoquirers roke in
2 e of the woaws,

McDougal, & tormer Playtoy

okl wh clens she carsind
o1 ety peathocg wh i
Trame shordy sficr the bard
o€ 300 10 2000, Mol
i ] S0 by At
can Mot [tx . thw Faguarer's

Relrtod [riep wamnd 'o foe
e sqpecial ool s Dicerns
e v e seperts A

parers company, whose chit
cwcaive o friend o Tiusngs

Aprar: wees dac wasting
Be office and howl mom of
e Lyet

TRt bl v Sy
s, whene fesl marme it
panie Clitford, who says
she s tued wex with Trumg
Werie o o murraed ks boe

Cobew's liwyer, Supben
ltyam, cm Mondsy called the
raids “inappeopeiate nd

s s an o sl
et

Zuckerbergto Congress:
‘We didn’t do enough’

[ew——
sk C30 Mk Zcheserg faced two Seute s s Ty, Mg O Gorpany’ Tiadieps and YonGng bt

Judge to

be state’s
new U.S.
attorney

Enca MacDonaid chasen

10 1l vacant federal post
e ST MCRTEMATOR
Ireeermin T o

Doadid had emergd i the
likely pack s & mresky pov

e s raakiple candidens
rue

A yeurs a8 & fderad proe
T p—
finderal jrosecumse i inols
curer in bex carevs Mac Do
ikl st the Les there peans ol

S ATTORMEY i A2w

oiyge I
Mo

Poloy depta. woukd b
roquiind o estailsh rube
e N AR S

Podive heres wn proscedues

TRIDIUM




Aesthetic and Minimalist Design

« Too much information at once is
hard to process and leads to error,
fatigue, frustration. (&

Assembly Line 3

« Unnecessary ornamentation and
styling adds visual clutter.

 The fewer the fonts, text sizes, and
visual treatments used, the better.

A
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Aesthetic and Minimalist Design

wil ATET ¥ 2:47 PM wil ATAT & 2:47 PM

niagara

& 192.168.1.103. < 192.168.1.103

ConsoleRecipient Active alarms .

Tmerange | © 3sourcels)/247 ,ﬁf;‘,,ﬁ;;’,‘;.?’;ﬁ"““ Class: Default Alam
o? Marmis) Message: AX 170211
Lights Source: NumericWritable
5:00 AM - 5:00 PM
Default Alarm 06-Feb-18
A Ax1702m 2.46:47 PM CST Heating
NumericWritable Priority 255 6:00 AM - 4:00 PM

Date: 05-Feb-13
Time: 2:46:47 PMCST
Priority: Priority 255

Ack state: Something
Default Alarm 06-Feb-13 Acti hedul UUID:  Bid long number
AX 170211 246:47 PMCST ctive schedules Ack required: Yes / No
NumericWritable Priority 255 - User: klayon
Security . _
12:00 AM - 12:00 PM . Alarm Data:  Something
Alarm Transition: Something
Default Alarm 06-Feb-18 Lights
AX170.211 2:45:47 PM CST 5:00 AM - 5:00 PM
Numeric\Writable Priority 255 Heating
6:00 AM - 4:00 PM

Default Alarm 06-Feb-18
AX 170211 2:46:47 PMCST
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Flexibility and Ease of Use

If customers manage tasks and More Options
information in more than one way,
can we be flexible and

accommodate that? T —
@ iCal

Can we integrate with other tools to
reduce labor?

Michael Lewis Read/ Write

Kris Layon

Can we make options easy?

= R TRIDIUM
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Flexibility and Ease of Use

New Schedule

Name Visual [dentifier:

Zone 1 -6, Lights Custom

Schedule Description:

‘ Lightbulb.JPG BROWSE

Default zone schedule for lights
in zones one through six.

150%150px
Image is
scaled o fit
-

Calendar Color:

Category:

Lighting

More Options CREATE

NIAGARA
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“What can | do to support good
UX design?”
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nnnnnn

CONNECTING
TTTTTTTT

TRIDIUM ::






(e 0 @ [«»] [
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nlagara Alarms Buildings Schedules

Permissions Settings

. Anders Anderson v

Q

Prototype

Active alarms

Tridium Building 1 Feb. 22, 2018
AC failure 512 AM
‘ Walmart Feb. 22, 2018
Refrigeration leak 6:45 AM
Chapel Hill - Chemistry Building Feb. 22, 2018
‘ Lighting failure 1:08 PM

All alarms »

History

Today's weather: Raleigh, NC +

Air Sensor 1 Air Sensor 2
44°F 45°F

Active schedules

Security

IBM Building 1
12:00 AM - 12:00 PM
Occupied

© 2

Security

IBM Building 2
12:00 AM - 12:00 PM
Occupied

Lighting

Duke Student Union
12:00 AM - 12:00 PM
Occupied

All schedules »

&

N N Q m

-+

100%

3



proto.lo \New res Jemos ricing Customers Enterprise Blog Sign i

‘Prototypes that feel real.
Create fully-interactive high-fidelity prototypes that look and work exactly like your app should.
. No coding required.

protoJo
SeRiing CONTARTAS N ]
i3

Onboanding Carcuset

Discover smoothies




« General principles
— Composition / page layout / screen layout
— Information hierarchy
— “White space” / reducing clutter and confinement
— Legibility and readability

« Typography (fonts)

e Color

NS NIAGARA
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Google Design LIBRARY NEWS RESOURCES JOBS ABOUT Q

A directory of essential design tools and resources
to keep your projects moving forward

Material Design u

Find the latest Material Design tools, resources,
and theory all in one place.

¢ Guidelines




Material Design — Introduction

Principles

Material is the metaphor

A material metaphor is the unifying theory of a rationalized
space and a system of motion. The material is grounded in

tactile reality, inspired by the study of paper and ink, yet

technologically advanced and open to imagination and magic.

Bold, graphic, intentional

The foundational elements of print-based design -

typography, grids, space, scale, color, and use of imagery -
guide visual treatments. These elements do far more than
please the eye. They create hierarchy, meaning, and focus.

Deliberate color choices, edge-to-edge imagery, large-scale

Motion provides meaning

Motion respects and reinforces the user as the prime mover.
Primary user actions are inflection points that initiate motion,

transforming the whole design.

All action takes place in a single environment. Objects are -



Google Design

Type & Typography

Explore typographic culture and discover fonts
for your next project, with this collection of case
studies, technical updates, and editorial
features curated by the Google Fonts team

LIBRARY

NEWS

RESOURCES

JOBS

ABOUT

3



Google Fonts DIRECTORY ~ FEATURED  ARTICLES  ABOUT &,

giiilsrvﬂagts‘leson (10 styles) o tfltk: sz Dziedzic (10 styles) o 'J\‘::I)ir:tzetrjl?ncvsky. Sol Matas, Juan Pablo del
Peral, Jacques Le Bailly (18 styles)

Almost before A shining 't was going to

we knew it, we crescent far be a lonely trip

had left the beneath the back

ground. flying vessel. '

Tajawal Roboto Condensed o Oswald

Boutros Fonts, Mourad Boutros, Soulaf Khalifeh
(7 styles)

Mist enveloped
the ship three
hours out from
port.

Christian Robertson (6 styles)

My two natures had
memory in
common.

Vernon Adams, Kalapi Gajjar, Cyreal (6 styles)

Silver mist suffused
the deck of the ship.

>

Q, sSearch

Categories

Serif

Sans Serif
Display
Handwriting
Monospace
Sorting

Trending

Languages

All Languages

Number of styles

Thickness

Slant
O

Width

O



(L) MATERIAL DESIGN

COLOR TOOL

Create, share, and apply color palettes to your Ul, as
well as measure the accessibility level of any color
combination.
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Kris Layon

kristofer.layon@tridium.com
612.201.8267

NIAGARA
SUMM

—I8 CONNECTING TR'D'UNAl (0]

THE WORLD




