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Systems Research Center

The charter of SRC is to advance both the state of knowledge and the state of the
art in computer systems. From our establishment in 1984, we have performed ba-
sic and applied research to support Digital’s business objectives. Our current work
includes exploring distributed personal computing on multiple platforms, network-
ing, programming technology, system modelling and management techniques, and
selected applications.

Our strategy istotest the technical and practical value of our ideas by building hard-
ware and software prototypes and using them as daily tools. Interesting systemsare
too complex to be evaluated solely in the abstract; extended use allows usto investi-
gate their properties in depth. Thisexperienceis useful inthe short termin refining
our designs, and invaluable in the long term in advancing our knowledge. Most of
the major advances in information systems have come through this strategy, includ-
ing personal computing, distributed systems, and the Internet.

We also perform complementary work of a more mathematical flavor. Some of it
isin established fields of theoretical computer science, such asthe analysis of algo-
rithms, computational geometry, and logics of programming. Other work explores
new ground motivated by problems that arise in our systems research.

We have a strong commitment to communicating our results; exposing and testing
our ideas in the research and development communities leads to improved under-
standing. Our research report series supplements publication in professional jour-
nals and conferences. We seek users for our prototype systems among those with
whom we have common interests, and we encourage collaboration with university
researchers.
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Abstract

This report describes WebCard, an integrated mail/news reader and Web browser.
Asamail/news reader, WebCard is fairly conventional; the innovation is that Web
pages are fully integrated into the mail/news reader. The user interface isbased on
folders, which can contain mail messages, news articles or Web pages. Folders can
be used to organize material and to present the pages returned by commands such
as“search” and “auto surf.”



I ntroduction

Aspeople are spending increasing amounts of timeprocessing e-mail, reading news,
and surfing the Web, an integrated user interface to these three activities becomes
increasingly appealing.

L eading-edge Web browsers are moving toward this goal by including features
for handling e-mail and newsgroups. For instance, Netscape Navigator includes
both a mail reader and a news reader. However, each reader appears in a separate
top-level window, and the readers are only loosely integrated with the Web browser:
the only connection to the Web browser is that when a mail message or news arti-
cle contains a URL, the URL is“active.” That is, the user can click on the URL,
causing Navigator to fetch the page and display it in its Web browser window.

L eading-edge mail and news readers are also moving toward this goal by mak-
ing URLs in messages active and by allowing mail messages and news articles to
reference Web pages as MIME attachments. AsaMIME attachment, the text part
of the mail message or news articleis shown in the standard fashion, and clicking on
the “attachment” button invokes an external Web browser that displays the attached
Web page. Oncethe Web browser isrunning, however, itiscompletely independent
of the mail or news reader that invoked it.

This report describes WebCard, a mail/news reader (think of it as a combina-
tion of xmh and xr n) that has been enhanced to handle Web pages using the same
interface that is already used for handling mail messages and news articles. The
user interface is based on folders, which can contain mail messages, news articles,
and also Web pages. The obvious use of folders is for organizing material, asis
done in conventional e-mail and news readers using folders, and in Web browsers
using bookmarks or hotlists. In WebCard, however, folders can contain an arbitrary
mix of mail messages, news articles, and Web pages. WebCard also usesfolders to
present the mail messages, news articles, and Web pages returned by the “search”
command, and to present the Web pages returned by the “auto surf” command.

WebCard was made available to the SRC community in the spring of 1995.
At that time, no other system existed that provided integrated e-mail, news, and
Web browsing. (In fact, at that time, Navigator could send, but not receive e-mail,
and could read, but not post to newsgroups.) Two systems have recently been an-
nounced that appear to integrate e-mail and news with Web browsing much like
WebCard: Cyberdog [2] from Apple and the Other Browser [7] from Pixelogic.



WebCard

At first blush, WebCard is a conventional folder-based e-mail reader. The user in-
terface (see Figure 1) isdivided into three regions: atable of contents at the top | eft,
alist of folders at the top right, and a display pane at the bottom. The list of folders
showsthefolders belonging to the user. There aretwo distinguished folders: the se-
lected folder and the open folder. Single-clicking afolder selectsit, thereby making
it the target of move and copy operations. Double-clicking both selects and opens
afolder. Each message in the open folder is summarized by aline in the table of
contents, containing a message number, the date the message was sent, the sender
of the message, and the subject.

At any given time one message from the open folder, called the selected mes-
sage, isshown inthe display pane of the WebCard window. The corresponding line
in the table of contents is highlighted. Clicking on adifferent line, or using the up
and down arrow buttons, changes the selected message. The user can respond to
the selected message, forward it, copy or move it to the selected folder, and so on.
(Actualy, more than one message can be selected, but some operations, like “Re-
ply,” areonly valid when thereisasingle selected message.) Userscan also perform
standard folder operations, such as creating, renaming, and deleting folders.

WebCard handles newsgroups in the same way: afolder whose name refers to
a newsgroup contains the articles in that group. Users can respond to a news arti-
cle, copy articles to the selected folder, and so on. The primary difference between
a newsgroup folder and any other folder is that newsgroup folders are read-only:
users cannot delete messages from, or copy messages into, a newsgroup folder.
WebCard uses the name of the folder to distinguish between newsgroup folders and
ordinary folders; aperiod in the folder name indicates a newsgroup. The Andrew
Messages System [1] isthe only non-Web browser we know of that deals uniformly
with e-mail and newsgroups.

WebCard is also a Web browser: Web pages are displayed in the display pane
that normally shows the contents of amessage. There are three waysto bring up a
Web page: by clicking onaURL that appearsin the currently selected mail message
or newsarticle (see Figure 2); by typing the URL into adialog box that isopened by
left-clicking the “WWW?” button; and by selecting a URL in an arbitrary window
(e.g., by highlighting it with the mouse) and then middle-clicking the*WWW"” but-
ton. Once a Web page is displayed, clicking on a link fetches the associated page,
which then replaces the existing page in WebCard's display pane.

Whenever WebCard displays a Web page, the menu bar displayed at the top of
the display pane changes to contain “Back,” “Forward,” and “ Stop” buttons, and
a pull-down menu labeled “WWW.” The “Back” and “Forward” buttons traverse
the chain of Web pages that have been visited. For instance, when the screen dump
was captured in Figure 3, a total of sixteen Web pages had been visited, and the
user issued the “Back” command twice. The “Stop” button cancels any retrievals



[@ @ “WebCard: 3 messages, 4 bboards H]

G v | Foldersv | Browsew = =] inbox

1 19 05/20 ToijgBu3,org proxies<{Jim,. My "zippers" display of keb pages
21 05/23 ofer@wispider,com Re: interesting<<Hi Mark Enjoy your trip and w
532 05/28 skk@zlmedia,com Re: biking on my mind<<I did page mill road to g
65 05/320 Maria_PlachtaBzhe ACSL finals<<May 30, 1996 Dear Jerry. I promized
79 05/31 Brian_Mclaughlin® Results??<{<Hi Folks. Tharks for everything in Cq
02 05403 wirgilBtzearch,co A great stock pick<{{Marc. My name iz Virgil and
4107 06404 najork new Zeus home paged{Marc, I edited the Zeus ho
110 06704 heydon CHI"96, Letizia<{I returned your CHI™96 proceed.

ba,seminars
=conp el
conp, infosystens .www ,announce

Move Delete

Detach | View~ | FEditv | Printv | www | {udirfmhb/Mailinbox/107

Fraoms Marc Majork <najork>

Date: Tus. 4 Jun 96 12:15:dé6 -0700
To: mhk

Subject: new Zeus home page

Marc.

I edited the Zeuz home page.

[http: Auww,research,digital ,con/SEC/zeus/hone .htnl |

Let me know what you think of the changes!

—Marc

Marc A. Najork
najorkBps.dec.con
[htte:/ wwu, research,digital ,con/SRC/staff /najork/bio.htnl |

Figure 1. Thisscreen dump showsWebCard displaying theauthor’sinbox. The openfolder
is“inbox,” and the selected folder is“ Zippers.” The selected message, seen in the display
pane, contains two URLS: one refers to the Zeus home page and the other to the sender’s
home page.



in progress, and the “WWW"” menu contains avariety of Web-oriented commands,
such as“Auto Surf,” described later.

The Web page currently displayed in the display pane can be added to the se-
lected folder. When apage is added to afolder, the folder’s table of contents shows
an entry for the page. The date field isthe date the page was added to the folder; the
URL of the Web page is shown in place of the sender field of mail messages, and
the Web page's title replaces the subject field.

Once in afolder, Web pages can be moved or copied to another folder just like
any mail message or news article. The only mail/news operation that doesn't make
sense for aWeb pageis “ Reply.”

Folders provide a convenient way for users to organize material. For exam-
ple, auser can keep the home pages of al hisor her colleagues together in afolder
named “Colleagues,” or keep al pages, news articles, and e-mail messages about
the Boston Red Sox in a folder named “Bosox.” The advantage of WebCard fold-
ersover bookmarks in conventional Web browsersisthat WebCard folders can aso
contain mail messages and news articles. And the advantage of WebCard folders
over foldersin conventional email or news readersisthat WebCard folders can aso
contain Web pages.

WebCard uses folders to return the results of certain operations. For example,
the search command creates a new folder containing all items in the open folder
that contain a specified string. A more innovative use of folders is for the “Auto
Surf” command, which traverses every link on a particular Web page and returns
all resulting pages in a new folder (see Figure 3). The retrieved pages can be tra-
versed conveniently just by clicking on the up and down arrow buttons. The func-
tionality of the " Auto Surf” command is how available in avariety of “ offline Web
browsers,” such as Open Market's OM-Express [6].

WebCard allows users to detach the display pane, making it a separate pane
(called a detached pane) in the WebCard window and causing a new display pane
to appear. Detached panes can be deleted when no longer needed, and there can be
an arbitrary number of them. This feature allows a page to remain visible for an
extended period of time, even while following another chain of linksin the display
pane. Thisuse of detached panesissimilar to opening a new Web browser window
in conventiona browsers.

Another use of detached panesisto makeit easier to explore lists of links, often
found on home pages (see Figures 4 and 5). When clicking alink in the detached
pane, the new Web page appears back on the display pane rather than obscuring the
item in the detached pane. Without a detached pane, the user would need to issue
the “Back” command after each link was visited. Netscape's frames are often used
to achieve this same goal. The advantage of WebCard's approach is that the user,
not the content provider, isin control. That is, the user can choose to detach any
page and can decide when to removeit.
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Algorithm Animation at SRC

Algorithm animation i5 a type of program wisualization that is primarily concerned with displaying the workings of
computer algorithms. This page gives you access to the work that we have been doing at Digital Equipment
Corporation’s Systems Fesearch Center in this area

The algorithm animation system that we have developed is called Zeus . "We've prepared a

bibliography of Zeus-related papers . Many of these papers, and accompanying videotapes, are available as

2R Research Reports . One way to get a feel for Zeus is to look af an example animation ; if you want more details,
look at the Zeus Tutorial . Zeus is written in Modula-3 , and is available via anonymous fip together with the rest of
the Modula-3 distribution . "We also provide precompiled binaries for a few platforms .

Here are snapshots of & few of the animarions we have built. The pictures are links to pages which provide more
information on the particular animation.

And there are lots more examples that you can look af, If you've never seen an algorithm animation before, here are a
smaller and a larger MPEG movie showing the animation of heapsort in progress.

Related Work on the Weh

Software Visualization af Georgia Tech

FAVANE at “Washington University

ZADA at the University of Dortmund

GeoMAMO2af Northwestern University

WOGUE af the University of Electro-Communications in Tokyo
Program Visualization at the IBM T. I Watson Research Canter

A listing of A Computer Science Visualization Tools
A Frincipled Taxonomy of Sofware Visualization paper in IVLC

Primary Culprits

Marc H. Brown
Ivlarc Majork

|

Figure 2. Thisscreen dumpistheresult of clicking on the URL referring to the Zeus home
page in the e-mail message shown in Figure 1.



Implementation

WebCardisimplemented in Modula-3 [5], and makes use of two existing Modula-3
applications, Postcard and DeckScape. Postcard isafolder-based mail/news reader
that hasbeenin daily use at SRC since 1988. DeckScape] 3] isan experimental Web
browser based on the metaphor of a deck, a collection of Web pages, only one of
which isvisible at atime. The DeckScape display consists of multiple decks, al
in a single top-level window. Users can move, resize or iconify decks, move or
copy pages between decks, and so on. Decks in DeckScape serve the function of
foldersin WebCard. DeckScape pioneered detached pages and auto surfing in Web
browsers.

Status

WebCard is aprototype and does not support many of the advanced HTML features
that users expect of Web browsers, such as forms, tables, Java applets (however,
WebCard does support distributed applets written in Obliq [4]), and so on. Web-
Card also does not support many of the features that advanced mail/news readers
provide, such as MIME attachments and threaded discussions. The source codeis
part of the standard Modula—3 release.

Conclusion

WebCard integrates e-mail, news, and Web browsing into a single user interface,
thereby avoiding the context-switching inherent to using independent applications.
WebCard supports folders, aflexible way to organize, browse, and store large num-
bers of documents—e-mail messages, news articles, and Web pages.

Wedo not claim that WebCard isthe correct way to browse the Web, to organize
material onthe Web, to integrate mail and news, or even to integrate mail/newswith
Web browsing. Discovering and quantifying the strengths and weaknesses of the
approach introduced by WebCard are challenges for the future.
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Figure3. Thisscreen dump istheresult of issuing the“ Auto Surf” command fromthe Zeus
home page in Figure 2. The links are retrieved and stored in the folder named “—Surf—",
which isautomatically opened after issuing the command. Thus, all links on the Zeushome
page can be explored by simply using the up and down arrow keys to change the selected

message.
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Algorithm Animation at SRC

Algorithm animation is a type of program visualization that is primarily concerned with displaying the workings of
computer algorithms. This page gives you access to the work that we have been doing at Digital Equipment
Clorporation’s Systems Research Center in this area.

The algorithm animation systerm that we have developed is called Zeus . We've prepared a

bibliography of Zeus-related papers . Many of these papers, and accompanying videotapes, are available as

SR Research Reports . One way to get a feel for Zeus 15 to look af anexample animation ; if you want more details,
look af the Zeus Tutorial . Zeus is written in Modula-3 , and is available via anonymous fip together with the rest of
the Modula-3 distribution . We also provide precompiled binaries for a few platforms .

Here are snapshots of a few of the animations we have built. The pictures are links to pages which provide more
information on the particular animation,

Figure 4. This screen dump is the result of clicking on the “ Detach” button when viewing
the Zeus home page in Figure 2. The WebCard window now has a display pane (middie)
and a detached pane (bottom). Initially, the display pane and the detached pane both show
the same page. Clicking onlinksin either panewill cause anew pageto be displayedin the
display pane. In particular, because clicking on linksin the detached page does not obscure
the page, atypical use of detached panesisfor displaying anindex page (e.g., ahome page)

with many links.



[@ @ “WebCard: 3 messages, 4 bboards H]

G v | Foldersv | Browsew = =] inbox
19 05720 Toijglu3,org proxies<{Jim,. My "zippers" display of keb pages

21 05/23 ofer@wispider,com Re: interesting<<Hi Mark Enjoy your trip and w [IE(Crs

532 05/28 skk@zlmedia,com Re: biking on my mind<<I did page mill road to HebCard

65 05/320 Maria_PlachtaBzhe ACSL finals<<May 30, 1996 Dear Jerry. I promized Zippers

79 05/31 Brian_Mclaughlin® Results??<{<Hi Folks. Tharks for everything in Cq ba . announce
102 06/02 wirgilBtsearch,co A great stock pick<{Marc. My name iz Wirgil and ba ., zeninars
107 06/04 najork new Zeus home paged{Marc, I edited the Zeus ho =conp el

110 06704 heydon CHI"96, Letizia<<I returned your CHI™96 proceedi conp, infosystens .www ,announce

Move Delete

An Animation of Boolean Formulae for Simple Polygons

This page describes an animation of an algorithm for determining the C3G representation of asimple polvgon . The
animation was built using a prior version of Zeus, which was written in Modula-2+ and ran on the Firefly, one of the
first multiprocessor workstations. Unfortunately, the code for performing this animation was decommissioned
together with the Firefly.,
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the Modula-3 distribution . We also provide precompiled binaries for a few platforms .

l.com/SRC/zeus/home.html

Here are snapshots of a few of the animations we have built. The pictures are links to pages which provide more
information on the particular animation,

And there are lots more examples that you can look at. If you've never seen an algorithm animation before, here are a
smaller and a larger MPEG movwie showing the animation of heapsort in progress.

Related Work on the Webh

Figureb5. Thisscreen dumpisthe result of scrolling the pagein the detached pane (bottom)
in Figure4, and then clicking on theleftmost icon. The new pageisretrieved and displayed
in the display pane (middle).
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