The Pebbles Project:

Using PCs and Hand-held Computers Together

Demonstration Extended Abstract

Brad A. Myers

Human Computer Interaction Institute

School of Computer Science

Carnegie Mellon University

Pittsburgh, PA 15213 bam@cs.cmu.edu http://www.cs.cmu.edu/~pebbles

ABSTRACT

Increasingly, people will be in situations where theyhave multiple communicating computing devices available at the same time. The Pebbles research project is investiga t - ing manyways that a hand-held computer such as a

Personal Digital Assistant (PDA) can serve as a useful adjunct to the PC in those situations. We have created a large set of applications to support group work in meetings and individual work at the desktop. These run on both

Palm Pilots and Windows CE devices, along with a PC. As an example, each hand-held computer can control the main PC´s cursor and keyboard to support collaboration.

For an individual giving a slide show, the notes and co n - trols for the showcan be on the hand-held, while the main computer is running the show. This demonstration will showthe large varietyof Pebbles applications.

Keywords: Personal Digital Assistants (PDAs), Hand-held computers, Palm Pilot, Windows CE, Two-Handed Input.

OVERVIEW

The Pebbles project is creating applications to connect multiple hand-held computers such as Personal Digital A s - sistants (PDAs) to a main computer such as a PC. For the hand-helds, we are currentlysupporting both 3Com Palm

Pilots and various Windows CE devices. We have created a wide varietyof applications that exploit multiple co m - puters being used simultaneouslyin different situations.

One set of applications supports meetings where the pa r - ticipants are co-located [6] . All of the participants´ PDAs are in continuous two-waycommunication with each other, and with the main computer which is often projected on a screen to serve as the focal point of the discussion.

Some of our initial applications use the PDAs as remote mice and keyboards so everyone in the meeting can control

the main computer, to control a PowerPoint presentation while displaying the slide notes and titles on the PDA, as a shared whiteboard that supports multiple inputs simult a - neously, for private side messages via a ^chat~ program, and to displaymultiple cursors for pointing and scribbling on arbitraryapplications. We used Contextual Inquiry techniques to studyhowour slide showapplication would help with presentations and found manyways that it can help avoid problems during talks [2] .

Another set of applications supports a single user using the

PDA as an extra input and output device [5] . It makes sense to investigate using PDAs at the desktop since PDAs are easyto connect to PCs, and the newer models such as the Palm V and the HP Jornada 420 have rechargeable batteries so theyare supposed to be connected to the PC whenever the user is next to the PC. The PDA can be used as a scrolling device, as a general-purpose button panel (to create screens of ^shortcuts~), as an index page or table of contents for web surfing, to control music and other pr o - grams on the PC, and to cut and paste information back and forth from the PDA to the PC. We performed formal studies to investigate left-handed use of the PDA as a co n - trol device, and found that people can reliablyselect among a small number of buttons without looking, that moving both hands between the keyboard and the devices is onlyabout 10% slower than moving one hand to the mouse, and that scrolling using a PDA in the left hand can match or beat other one-handed or two-handed scrolling techniques [4] .

APPLICATIONS

The applications that we have created include:

x Remote Commander: Each person in a meeting can use

their PDA to control the real cursor and keyboard of the

PC, as if theywere at the keyboard. Users have to p o -

litelytake turns since there is currentlyno floor control.

See Figure 1.

x Scribble: Everyone has their own simulated cursor on

the PC which is controlled bytheir PDA. Multiple pe o -

ple can point at objects and ^scribble~ on top of the

screen at the same time.

Submitted for Publication

Individual Use of Hand-Held and Desktop Computers Simultaneously - 2 - ** SUBMITTED FOR PUBLICATION**

Figure 1 . At the left is t he Remote Commander´s keyboard on a

Palm Pilot for controlling a PC. At top right are the notes, t itles, and timer panels of the Slide S how Commander program. At the bottom right is a panel created with Shortcutter to control the

WinAmp music program which runs on a PC.

x MultiCursor : Each person has a separate cursor in custom PC applications that support multiple cursors.

The PebblesDrawshared whiteboard application, inve s - tigates user interface issues when multiple people sharing a single large di s playfor drawing.

x PebblesChat: Users can send messages from one PDA to all others or to a selected one other.

x Slide Show Commander: On the PDA, you can see the slide titles, notes for the current slide, and time of the talk (s ee Figure 1 ). Using the PDA, you can go forward and backward a slide, jump to a specific slide, or scri b - ble and point on the screen.

x Scrollers: Research shows that people can effectively scroll with their left hand while using their right hand on the mouse [4] . The Pebbles scrollers provide various ways to scroll the PC using the PDA: virtual sliders, buttons, and a rate-controlled jo y stick.

x Task Switcher: This combines into one displayon the

PDA both the contents of the Windows Taskbar and the list of windows in each task (like the Windows menu item in some applications).

x Remote Clipbook: It is inconvenient to use the default

^ HotSync~ method to transfer small amounts of info r - mat ion to and from the PDA. The Remote Clipbook connects together the clipboards of the PC and the PDA, so information that is Cut or Copied on one can simply be Pasted on the other.

x Web Assistant: Often browsing the Web takes on a

^hub and spoke~ style, where the user repeatedlyreturns to a main page of links from an index or the results from a search. The Web Assistant allows the user to display and tap on the links from the ^hub~ page on the PDA.

x Shortcutter: This general-purpose utility allows the user to design screens of keyboard shortcuts, macros, and strings on the PDA, and use these to control anyPC application. The Shortcutter can provide customizable

interfaces on the PDA even for applications that do not have a customization facilityon the PC. Since these are on the PDA, you can take them with you and use them even on other people´s compu t ers.

RELATED WORK

Earlywork on hand-held computers includes the Xerox

ParcTab [7] which were custom devices. Palm Pilots are being investigated for disconnected use bymany, including

NotePals [3] , and Georgia Tech´s ^Classroom 2000~ pro j - ect [1] . None of these have investigated the same kinds of applications as we have created.

STATUS

All of these applications are working now, and can be downloaded from http://www.cs.cmu.edu/~pebbles. These applications have been downloaded a total of over 15,000 times in the last year and a half. The Windows CE version of the SlideshowCommander program won first place in the utilities categoryof the 1999 ACM Quest for Windows

CE Applications contest.

ACKNOWLEDGMENTS

This research is supported by grants from DARPA, Microsoft, IBM and

3Com. This research was performed in part in connection with Contract number DAAD17-99-C-0061 with the U.S. Army Research Laboratory. The views and conclusions contained in this document are those of the authors and should not be interpreted as presenting the official policies or position, either expressed or implied, of the U.S. Army Research Laboratory or the

U.S. Government unless so designated by other authorized documents. Cit a - tion of manufacturer´s or trade names does not constitute an official endorsement or approval of the use thereof.

REFERENCES

1. Abowd, G.D., et al. ^Investigating the capture, integration and access problem of ubiquitous computing in an educational se t - ting,~ in Proceedings SIGCHI’98: Human Factors in Computing

Systems. 1998. Los Angeles, CA:pp. 440-447.

2. Cross, K., Warmack, A., and Myers, B., ^Lessons Learned:

Using Contextual InquiryAnalysis to Improve PDAControl of

Presentations,~ 1999. Submitted for Publication.

3. Davis, R.C., et al. ^ NotePals:Lightweight Note Sharing bythe

Group, for the Group,~ in Proceedings, CHI’99: Human Factors in Computing Systems. 1999. Pittsburgh, PA:ACM. pp. 338-345.

4. Myers, B.A., Lie, K.P.L., and Yang, B.-C.J., ^ Two-Handed

Input Using a PDA And a Mouse,~ 1999. Submitted for Public a - tion.

5. Myers, B.A., et al. , ^Individual Use of Hand-Held and Des k - top Computers Simultaneously,~ 1999. Submitted for

Publication.

6. Myers, B.A., Stiel, H., and Gargiulo, R. ^Collaboration Using

Multiple PDAs Connected to a PC,~ in Proceedings CSCW’98:

ACM Conference on Computer-Supported Cooperative Work.

1998. Seattle, WA:pp. 285-294.

7. Want, R., et al. , ^An Overview of the ParcTab Ubiquitous

Computing Experiment . ~ IEEE Personal Communications , 1995.

pp. 28-43. December. Also appears as Xerox PARC Technical

Report CSL-95-1, March, 1995.