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Implementation: How does it work?4

Shared Phidgets
Nicolai Marquardt and Saul Greenberg
University of Calgary, Canada
nmarquar@cpsc.ucalgary.ca, saul.greenberg@ucalgary.ca

A developers’ toolkit for rapid prototyping of 
distributed tangible user interfaces.

Motivation: Why do we need this toolkit?2

Solution: What does Shared Phidgets provide?3

Tools5

Summary6

“The Shared Phidgets toolkit 
makes it very easy to develop 
distributed physical and tangible 
user interfaces.”

Download and Tutorials:
http://grouplab.cpsc.ucalgary.ca/cookbook

Connection 
Manager

Interface 
Skins

Phidget 
Objects

Software 
Controlling

Physical 
Interaction 

Devices

Server
(Shared Dictionary)

Connector

Connector

Connector

Phidgets Inc.
Web Service

Phidgets Inc.
Web Service

Phidget Devices
(USB connected)

InterfaceKit

TextLCD

Servo Motor

RFID Reader

InterfaceKit

Observer and Control Tools

Device 
Explorer

Controller 
Tool

Wired or 
Wireless 
Network 

Connections

Physical 
Device 

Interaction
(End-user)

Development using the Shared Phidgets .NET Component 
Library

Network Physical Device Control Interface

Connection 
Manager

Custom Interface 
Elements

Shared 
Dictionary

Custom Interface 
Elements

Sub-
scrip-
tions

Programming via Phidget Objects

Monitor, 
Control and 

Simulate 
Devices

Programming via the Shared Dictionary

Phidget 
Objects

Handling 
Dictionary 

Entries

Programming via Interface Skins

1

2

3

Shared Data Space, using a Shared Dictionary

Device Explorer: See all connected 
devices, control them, and simulate devices

Sensor Maps: Visualization of all devices 
and sensors around you

Mobile 
Explorer: Use 
your TabletPC to 
explore embedded 
devices in the 
environment

Phidgets Shared Phidgets

Easy to use API
Manages all networking aspects

Graphical ‘skins’

Observer and control tools

Custom ‘abstract devices’

Metadata
Many different sensors and actuators

The objective:

The problems:

Build interactive systems that involve 
multiple locations and various 
input/output devices

• Access to hardware very difficult
• Network programming is a pain
• Synchronizing software and hardware
• Often difficult to get overview of devices

Introduction: What are Phidgets?1

Phidgets are hardware 
building blocks to create 
tangible interfaces:

They can for example …

Interface Kit + Sensors Servo Motor RFID Reader Text Display

+

… provide buttons/sliders for interaction … move objects … identify objects … display messages



Community Bar

Presence Item
•Static picture
•Online

Presence Item
•Static picture

•Away

Web Item
•Web page capture

•Description text

Presence Item
•Static picture

•Online

Chat Item
•Text chat

Presence Item
•Name only

•Online

Chat Item
•Text chat

Presence Item
•Name only
•Away

Sticky Note Item
•Text announcement

Presence Item
•Static picture
•Online

Presence Item
•Name only
•Text message

•Online

Presence Item
•Live video
•Online

Chat Item
•Text chat

Place
“CSCW”

Place
“G-place”

Place
“ilab”

Place
“mike test”

Tooltip Grande
•Larger/faster video

•Invite user to place
•Modify view of item

Peripheral display of awareness 
information with quick and easy 
transition to interaction.

Lightweight transition from 
awareness to interaction
In the bar Tooltip Grande Full view in separate window

Presence control
Each person can control how others can view them within each Place

Gregor McEwan and Saul Greenberg

Focus control
Each person can control how they view items within the Community Bar

Colour change 

shows online/away

View name only View name and 

text message

View name, 

static image

and text message

View name, 

video snapshot

and text message

Ad hoc Groups

Create new groups using
a single text entry.

Join and Leave groups 
using the checkboxes

Invite other people to 
your new group

Invitee viewInviter view

Download and use Community Bar! 
grouplab.cpsc.ucalgary.ca/cookbook/



LINC: A Digital Family Calendar
Carman Neustaedter1, A.J. Brush2, and Saul Greenberg1

1: University of Calgary, Canada, and 2: Microsoft Research, USA
carman@cpsc.ucalgary.ca, ajbrush@microsoft.com, saul.greenberg@ucalgary.ca

Design: LINC was designed using a participatory design process involving twenty 
primary schedulers. Design stages included: low-fidelity paper prototype design 
sessions, the design of a medium-fidelity digital prototype, and a formative evaluation. 
Findings guided the design of a high-fidelity prototype of LINC.

A digital calendar that is as easy to use as a paper calendar and 
available where families need it: home, work, or on the go.

Shared by Family

Always-on and Inkable

Mobile Access

Work Access

Evaluation: Four families were given LINC running on a slate tablet for our month 
long field study. All adopted LINC and used it extensively as their primary family 
calendar. They valued the portability of the tablet, the ability to access their calendar 
from multiple locations, and the ease in which they could personalize their calendar 
with ink and color. 
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Screen Sharing
within the Community Bar

Kimberly Tee, Saul Greenberg, and Carl Gutwin

What the person sharing sees
Each person sharing their screen can control how much others see

Specify what to share, how often to update the shared screen image, and how much detail to share

What others see
Others can see shared screens in miniature or raise the larger view to see more detail

Zoom and pan to view another’s screen in more detail

Moving to interaction
Telepointers can be used to remotely point at an artifact on another’s screen

What the person sharing sees

What the viewer sees

Telepointer

Telepointer

With pixelation

With blur

– Group-based public 
display

– Always visible

– Transitions from 

awareness to interaction

– Various channels for 

communication and 

information

– Plugin architecture

Screen Sharing Item

Initial experiences
Ten co-located and distributed Community Bar 

users from our research group shared their 

screens on Community Bar. 

They used our tool to:

– maintain awareness of what others were doing

– monitor progress and coordinate joint tasks 

– determine when others could be interrupted

– engage in serendipitous collaboration 

– project a certain image of themselves 

People balanced awareness with privacy by using 

our built-in privacy protection strategies.

Screen sharing helps people maintain awareness
of what others are working on.

Community Bar
Groupware supporting awareness and interaction

Download: grouplab.cpsc.ucalgary.ca/cookbook/
University of Calgary and University of Saskatchewan




