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Interaction Flow Modeling Language

Internet of Things and Internet of People:
The Role of User Interaction in the lloT vision

Marco Brambilla

WE SET THE STANDARD




{‘y Context and need

Specification of 1oT and lloT so far focused mainly on marchine-
to-machine interactions

e Things talking to things

But ultimately human contribution must be in the loop!
* Reporting
* Data visualization
* Data analysis
* Data exploration
* Decision making

* Storytelling



' {‘p The Ul Design Problem — Uls for lloT
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{‘p Standardization gap

® Hence the Interaction Flow Modeling Language (IFML)

T3




l {‘p The Ul Design solution: IFML

Platform independent Focused on user
description of Uls interactions

INFOGRAPHIC
ELEMENTS
TEMPLATE

~M 0/
P AR b

No definition of Reference to
graphics and styles external models




' lﬁ‘p IFML Objectives

Interaction
Options and
Navigation Paths

Content
of the Ul

Binding to
Persistence Layer
(data storage)

User and Binding to
System Events Business Logic




{‘p IFML by example

Artists
- Artist Index - Artist
Andrea Bocelli First Name: Celine I
Celine Dion Last Name: Dion

Frank Sinatra Fhota:
The Beatles

A — "




L IFML by example

] _ «ParameterBindingGroup» ParameterBinding
View Container SelectedArtist - AnArtist
Artists ™
View
" Component
Artists :
e Artist

/

Event /




{i; IFML by example

AlbumSearch Albums Album
— Album Search - 2 Albums Found - Album
All the Way Title:
Title: Let's talk ... Year:
Cover:
Year: 1999

All the Way
1999

«ParameterBindingGroup»
Title > AlbumTitle
Year > AlbumYear

«ParameterBindingGroup»
SelectedAlbum - AnAlbum

«Window» AlbumSearch

«Window» Albums

«Window» Album

«Form»

Album
Search J

«List»

«Details»
Album

Album
List ‘/

Details




T} IFML by example

«ParameterBindingGroup»
SelectedAlbum = AnAlbum

Albums

Album
Deletion

Album
List
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. Multiple aspects modeling

UML Use Case

Handle Rental

<<Include>>

Sales Clerk Handle Renter

Handover Car

UML Sequence

<<UML Actor>> <<U M L
Sales Clerk Model>>
I 1
m
| new rental
L]
change
I days
| accept
payment

Car Available

_

UML Statechart
A
— S

Car Rented CarD: d
— ~—
'ﬁ )

Car Under Car Under

Cleaning | Maintenance

o -

Car Sold

\11

BPMN process

A

I}
£18
S S Book car Payment execution Pick up car
E[4
&} Reject Rental Date

°

k=

i

-

s

= Register

w Check customer

o X customer
<>f 2 Customer
% g Status? —
j=J
<
s
f=
)
=g —

£

2

8’ Prepare car  f-——=—=~

o |

{ New Rental } )
<<Window >> Sales Clerk v
- - - - ' Y 7N
<<\/iew Container>> Toolbar | _ <<\View Container>> Handle Rental|\. < Change Dates /‘-,H)"‘-.__,.J
N\ s /
W
7\
l\ |

Accept Payments X ) )
SO

<<View Container>> Handle Renter Menu

IFML




{i; Integration with BPMN

Rental AgeRcy
i

/

Logistics

«ParameterBindingGroup»
Name > Name

/

/

/

«ParameterBindingGroup»
Name - Name
CreditCard »> CC

A _— 7 TN
Sle Book car ( ) Payment execution @ Pick up car
)@ 7 N/
O \ Reject Rental Date
|
| 1 1
Payment
, Execution
- i :“""““"‘“““"“"“""""""__"""""""_: activity
< ' i Payment Information I
L /V: i Customer Information y | ed by
s 7!
L (( ' «Form» «Form» I
I .
3 4 Customer Payment Ex;a;élte frmatiop
—| ’ Information Information .
payment dynamic

(e.g.,
2guence, ...)




{‘y Executability

Given that IFML is an EXECUTABLE model...
e Possibility of complete code generation of the Uis
* Extremely quick time-to-market
* Reliable and bug-free code

* Repeatable, reusable, and coherent resulting Ul



{‘y Successful IFML projects in industry
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|, Success Stories of IFML and WebRatio

/ GE Capital \
Fleet Services

Fleet Management System
integrated with legacy systems and
high standard security

1 million lines of code
500 user interaction flows
Used in 3 countries

By 150K-200K users

N /
/Ie,-\

Worldwide public portal
www.acer.com

Workflow system for managing
content production, approval and
visualization

60 Countries
22 Languages

\more than 1 million visits per day/

" UniCredit )

Leasing

Online leasing quotations
Creditworthiness evaluation
system

Building construction check-up
system

More than 11 million lines of code
220 roles

\4,680 user interaction flows

J
i<k

Q&A and internal trouble ticket
system

System for organizing cash register
intake at the end of the day

Euro 29.2 billion "Cash Mgmt
System" Powered by WebRatio
Used in 42 Countries by 1,620
employees

\_ /




{‘V General Electrics — Fleet Services

A Web Intranet managing all the
information about the core objects of
the Fleet Services business: drivers and
vehicles.

A set of dashboards, to allow fleet
managers to monitor the costs and
performance trends of their fleets.




{i, Developed Applications: Program and Materials

w 001454 GE Unit #: OOOOOOl Data as of : Thu May 29 2014 6:30:04 PM CDT @
BE
Vehicle = + Details Activity Billing Remarketing

ON ROAD
"D" Since 03/14/2012
OO0 Auto Maintenance Mgmt. Accident Services
INSTRUMENT NO  X)XXOOKXXXXXXX8508 INSTRUMENT NO A135320871
2012 FORDX ESCAPE 4X4 S
INSTRUMENT STATUS Active INSTRUMENT STATUS Active
. LAST ISSUED 11/11/2013 LAST ISSUED 02/14/2012
Assigned Person change +
AARON PARR EXPIRATION 02/28/2017 EXPIRATION 02/28/2015
EMPLOYEE ID
E1184785 @) DRIVER AUTHORIZED 75
LIMIT Instrument History
PIN 0713
& Message Mailing History
Instrument History
. . ACTION - | No Action C
Additional Detail + Mailing History REASON

ACTION - No Action
REASON

<>
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VB Vehicle - Billing

L*) 001454 GE Unit #: OOOOOOl Dataasof:ThuMay2920146:30:04PMCDTO
B&
Vehicle Edt 4 Details  Activity m Program Materials Remarketing

ON ROAD
'D\ Since 03/14/2012 Vehicle Billing Structure
O—=0

2012 FORDX ESCAPE 4X4 S Vehicle Billing Structure
Edit
) Structure Details |
+
Assigned Person  change LEVEL2 612102 Contract Details
AARON PARR SUB CONTRACT S\i/13
EMPLOYEE ID LEVEL 3 006450
@ E1184785 CONTRACT TYPE  OPERATING LEASE (L2)
LEVEL4 (06430
FINANCE TYPE  F|XED
¥ Message LEVELS (000000
LEVEL 6
Additional Detail +
Life Cycle Details Service Programs
CLIENT PO NUMBER ) ACCIDENT SERVICES
CAPITALIZED COST  $23,338.00 AUTO MAINTENANCE
BOOK VALUE  $13,278.52 MGMT.
DRIVER CARE

AMORT TERM 50
NRIV/FR HICTNRY RF\/IF\A/



I; Vehicle — Expense Overview

‘3) 001454 GE Un|t # OOOOOO]_ Data as of : Thu May 29 2014 6:30:04 PM CDT @

Vehicle Edit
ON ROAD

2012 FORDX ESCAPE 4X4 S

Assigned Person  change
AARON PARR
EMPLOYEE ID
@ E1184785

¥ Message

Additional Detail

+

‘ I i Since 03/14/2012
(o) ____1¢o)

+

czm BE

Details Activity m Program Materials Remarketing

Vehicle Expense Overview

Vehicle Expense Overview

June 2014 Export
Overview
Rental Maintenance Fuel Accident ' Support Total
Current Invoice Cost $478.73 $0.00 $348.52 $0.00 $60.63 $887.88
Life Of Unit Invoice Cost $13,207.81 $264.39 $15,356.44 $0.00 $2,655.33 $31,483.97
Average Monthly Invoice $489.18 $9.79 $568.76 $0.00 $98.35 $1,166.08
Cost
Fuel Overview Estimated Mileage Overview
Current Invoice Cost per Gallon/Liter $1.18 Last Odometer Reading 96752.00

Current Invoice Quantity 295 Odometer Date 02/26/2014



= Developed Applications: Performance dashboard

Good Moming Feedback,l Profie | Helpw | Resources | Sign Out

Corp: All ¥ Fleet m Search for vehicle b' !

Advanced Search: All «

# Manage~ Analyze v

Analyze Performance AEREESS

Saved Views #

* fuel and maint v ~ Billing Period v Flest

Date Selection Show Data By ( Series) e 7 B Show Benohmark
* Calendar Type 90% 10%

Billing Period Body Type v sales  — == ———Jrns
* Period Type

-

Month v Fuel
* Periods .

3 Selected +| Fuel Cost Per Mile(km)

Stacked Bar (Vertical) v

Levels Selector $0.1358 Trend (Oct14'/ Dec14)) Variance (Nov14'/ Dec14’)

+ Country BV 5055 500117 B¥ 2339 500051

€ 0@ o)

1 Selected v

Level 2

Select options

S00Q00000 e
okRNWERNONDWL FFNWE

Level 3
Select options v October 2014 November 2014 December 2014
Level 4 0 Add Fuel Performance Indic ator

Select options




{‘p Developed Applications: Performance dashboard

Ana |yZG Performance > Maintenance Cost Per Unit AEEEE
~ Billing Period v Fleet

Date Selection Show ata By {Sesies) BENCHMARK @ ¥ Show Benchmark
* Calendar Type 90% 10%

Billing Period Model v sales — —F—fF—t—fF—Ft"4+—F+"F— serice

-

* Period Type
Month "X Maintenance

Periods
3 Selected » | Maintenance Cost Per Unit Stacked Bar (Horizontal) .
Benchmark Trend (Aug13'/Oct13’) Variance (Sep13'/0ct13)
Levels Selector $80.00
""""""""""""""""""" S350 QA 7258% $45.00 Q4 507% $36.00
Developed Wlth | 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

85% time reduction pugust 2013

Level 2 September 2013
Select options

Level 3 October 2013

Select options

Modify Columns



< :
\L SmarterWater: online portal

Thames
Water

Back-end

Cloud + Big Data
infrastructure

Smart meters and
other home sensors




< :
\L SmarterWater: online portal

2 Online billing and
— p aym e nt Benvenuto nel portale SmarterWater

Unisciti alla community di risparmiatori intelligenti.
Scopri il tuo consumo e impara come risparmiare
ancora di pill.

Questa & solo la prima versione. Continueremoa
@ Dashboard for e
consumption control

saranno interessanti novita!

meters at home " Risparmia cqua s oreenco

3 ndi e-mal
N

Comparison with optimal
consumption

. Teaching and
resources on water

. Gamification

Leaderboard, objectives
and badges, points




{i; SmarterWater: Admin Dashboard

Performance of the
program

# Profilo abitazione

“ Q Consigli util ‘
I TUOI OBIETTIVI IL CONSUMO DELLA TUA CASA
Riduci il consumo .
W Consumo dettagliato ® Panoramica
6 gioni rimasti per raggiungere gl oblettiv

’ Dati agglornati al 2015-20-07
Ia tua media giornaliera CJ media del vicinato
Zoom 1M 3m 6m Tumi da | Giu19,2015 | a|lug19,2015
I 2 2. % % 8 30 2lg 4lyg 6lug 8 lug 4 s
Cu Cu v Cu Cu g Wy Wy Ly g
l We g1 udhd

Customer
segmentation

@

Geospatial analytics

B Alarms for spills and
exceptional consumption

B Management of
materials and training

B CRM



< Management of breakdowns
on country-wise electrical network

A web system for electrical supply network
supporting

 Monitoring of the network

 Request, planning, and execution of maintenance

* Reporting and analytics

For ordinary maintenance, malfunctionings, accidents
of 130,000 network nodes and 33,000 production
units



<« Management of breakdowns
on country-wise electrical network
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{i; IFML use for electric network case

Ul specification with IFML

Integration with BPMN business process specification
Monitoring of lloT devices on the network nodes
Scheduling, web service interactions

Analytics and visualization: Gantt, Timeline, Excel, PDF
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, Request and management process
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L. UML model of concepts involved
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Titolare E.ON ENERGY TRADING Elemento  040SCM11_NE_345 - OSTIGLIA Stl OSTIGLIA ST 400 kV Data Inizio W g Data Fine UOVE 1047
Unita Titolare E.ON - RETE Tipo STL Tensione 400 kV
Tipo AN Codice TERNA-2015-0000233 Int Naz. i RTN s Inizio FLEX 01/01/15 Fine FLEX 31215
Stato  ACC  Modifica Delibera ~ ND
Titolare Interferente ACEA ENERGIA HOLDING
Unita emittente PDL

Centro di Lavoro Resp.

Classe Lavori SVl Classe lavori AEEG ] v Tempo Rientro Breve 3 Terre in linea no
Tipologia Lavori LCONOQO2 - Verifica Impianto di Terra Sostegni - Controlli Tempo Rientro Lungo & Risorse esterne no
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M
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Tipologia Documento Data Nota Allegato Nome Allegato
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10.18
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L event analytics & engagement

<% Areal case: eventometers

MEASURE AND IMPROVE
THE INTERACTION AT YOUR EVENTS

Social Network Analytics
Mobile App s

T HPETEVEETR £ B

ARCHIVIO
GIOVANNISACCHI 3‘1:25

Design Resistente

Via Granelli, 1 - Sesto
San Giovanni (Mi)

CQONCORSI / DESIGN
IGENGRALE)

L L

Attendance People
profiling Counting



{i, Internet of Things and Sensors

/f-

Sensors to measure Sensors to interact
(visitors flow and attendance (proximity to points of
enviromental data as interest, users profiling
temperature, pression and age, ethnicity, gender)

umidity)



lﬁ‘p Live event monitoring

Enable data sharing [k

and decision
People In/Out and temperature correlation per hour

making

=71

—-709
-708
-70.7
—706
~705
~-70.4
—-70.3
-70.2
704

~70

[ People M Temperature

People In/Out and humidity correlation per hour

— 300
— 700

— 600

W Humidity M People



lﬁ‘y Live event monitoring

Erable data sharing

and decision
People In/Out and temperature correlation per hour

making

Veterans Memorial Auditorium 18 Historical data

People INSIDE PeopleIN People OUT
‘0.0% 71.6°F

10 -
Humidity Temperature

Exhibit Hall 18 Historical data

1003 8365 7362
People INSIDE PeopleIN People OUT
t0.0% 71.6°F

10 -
Humidity Temperature




{‘p People Counting

) (

/.

Real time data from sensors
People counters + Cloud data storage

Mobile and Web App
Front-end + Back-end

|

Select Autobus

Models in IFML
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\p Passenger counter on buses

VERB@ RATIO

8us Dashboard Demo Paris Bus Dashboard Demo

t Device For The Dashboard
Real-time tracking
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| {‘p Internet of (Green) Things

lloT in agricolture needs user
monitoring and interaction
tOO Internet of (Green) Things

www.internetofgreens.com

N\ 9P
' N WWW.WEMAKE.CC o9
@ NNNNNNNN WEB QO RATIO" @M Enter Cloud Suie ww &2 cReeNTOWN:



{‘y llo(green)T

A Web app modeled with IFML is
connected to cloud, showing real-time
parameters of sensors implanted

in the fields and pots that detect the
garden’s humidity, temperature,
conductivity and pH.

Dettaglio sensori

Tabulato rilevazioni

Terra, germogli, ma anche cloud computing, sensori, Arduino e una piattaforma per la
creazione di app.
midita e temperatura, ¢

Cosa puoi fare

These sensors are connected to circuits
that automatically irrigate and provide

the garden with nutrients when
necessary. Special grow lamps as well as
natural lighting illuminate everything.

Users can take decisions on how to act.



{‘y How it works

[V
@ d) Electropump

Plants @ Light sensor
( Ph sensor \

PDw |le| »

L EC sensor ’Q VH@ Temperature sensor
)
N\ 2: L
X %) Humidity sensor
Light {'\/‘—’@ i <= :‘:-“ O

J Irrigation
A &) Noise sensor

J Electropum
. TP )

Switch 0 Q

Light

XYY
XYY

o - D= -»I'a;.



{i; Take home message

loT is not just about “T”s!

* People matter and need to be in the loop

You need coherent and consistent methods for covering design
of things and people perspectives

IFML can be the tool for this

For more info, look up

www.ifml.org




Thanks!

Marco Brambilla
& marcobrambi
marco.brambilla@polimi.it
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Additional examples and resources
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{‘y IFML example — online payment

Shopping Cart Confirmation
«ParameterBindingGroup» :
«List» /Total% Amount / Czll?lfeltilllas;on
Product Message
List
\‘TJ//Chec kout
:______________________.z"i _______________________ A
|
Customer Information Payment Information !
|
«Form» «Form» E
Customer o ‘ Payment x;::ute
Information Information N
payment
«ParameterBindingGroup» «Para meterBindingGroup»
Name > Name Name > Name

CreditCard > CC
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, IFML concrete syntax — modules

Amount

Payment
Execution

Customer Information

Payment Information

«Form»

«Form»

Payment Execute

the

Confirmation

. Customer J

Information

Information payment

/

«ParameterBindingGroup»
Name > Name

/

/

<<ParameterBihdingGroup>>
Name - Name
CreditCard »> CC

IFML Modules - definition



{‘y IFML concrete syntax — modules

Shopping Cart Confirmation
: «Details»
«List» Confirmation
Product Message
List
(1)
\J/éheckout
Payment .
> .
Execution

«ParameterBindingGroup»
Total> Amount

IFML Modules - usage
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