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ABSTRACT

In this paper, we describe some new visualization
methods for email threads. The methods concatenate
initial message texts, or full texts shorn of extraneous
material, into logical groupings embedded in, or closely
aligned with, thread structure representations. The
results are intended to provide useful thread overviews,
and to enable coherent, efficient reading of thread
content.
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INTRODUCTION

An email archive records the discussions of a virtual
community made up of the subscribers to a discussion
list. The subscribers may represent an administrative
unit, a working group (e.g., a standards group), or just a
group of people with a common interest (e.g., motorcycle
owners, or users of a programming language). Archives
are read by:

« New working group participants, to understand
group operations and concerns.

* Active list participants, to review prior or current
discussions.

* Inactive list participants, to maintain awareness of
list activity.

* Non-participants, to find information, to understand
the background of a work-product, or for purposes
of sociological, legal, or historical research.

As the popularity of email lists has grown, so has the
need for more powerful tools to assist in the exploration
and reading of their archived content. One area in which
conventional tools are inadequate is in the presentation
of longer threads. Figure 1 illustrates the distribution of
thread lengths greater than 2 messages for an excerpt of
the rec.motorcycle newsgroup covering about a month.
While most threads are relatively short, there are many
long threads often consisting of several simultaneous sub
conversations.
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Figure 1. Thread lengths in rec.motorcycle excerpt

These are potentially important threads, as suggested by
the number of contributions, but their structural
complexity makes them difficult to represent in ways
that allow efficient assimilation of their content.

The MailContent project is concerned with developing

an integrated system for email archive exploration and
reading. The current system includes facilities at both
the corpus and thread review levels, enabling a gradual
descent from general corpus exploration to in-depth
reading of threads, in whole or in part.

In this paper we focus on the facilities at the thread level,
in which two new, alternative, tree visualizations are
used for both thread overviews and reading assistance.
Both visualizations are founded on the principle of
providing content within the context of thread structure,
so that conversations can be followed in a natural way.
We begin by discussing current approaches to thread
visualization and then move to the MailContent
approaches.

READING THREADS TODAY

For a very long period, a standard means of presenting
archived threads has been via variations of Hypermail
[1], ultimately deriving from Intermail [2]. This approach
represents the tree structure of a thread by indentation,
with each message represented by an author name and
date, linked to the full message, and followed
(recursively) by an indented list of the responses to that
message. Message-embedded links representing the tree
structure are also provided, so that the thread sequence
can be followed in either way. But either usage requires
that messages be selected and read one-by-one. For all
but the shortest threads, this means that following the
complex structure of a thread is a slow, fragmented,
difficult process.

Within the last year or so, at least one commercial list-
hosting web site has addressed this issue by



concatenating the messages of a thread into single
documents (in groups of 10 messages), to allow more
linear, continuous reading. In the initial approach used
by Google Groups [3], the messages were concatenated
in date order. This ordering is inadequate for complex
threads, as it replaces the physical fragmentation of the
Hypermail approach with the conceptual fragmentation
arising from interspersed sub-conversations. Also,
because the messages are conjoined, the reader must
continually skip and scroll over the large amount of
extraneous information in messages, such as quotes of
entire prior messages, and various kinds of contact
information. However, the extraneous information is
highlighted, presumably to assist in skipping.

A further step was taken by Google within a few weeks
of this writing (September 2001), adding an “overview +
detail” style (Plaisant et.al. [4]) framed presentation. The
left-hand frame contains an indented tree listing message
numbers and names, usable for navigation and to
maintain context.  Successive indentations are one
character in width, to allow the outline to fit into the
frame, and are augmented by prefixed symbols to clarify
the nesting depth. The right hand frame contains the
concatenated messages in the same order as in the left
hand frame, but not indented.

This step begins to approximate the kind of thread
visualizations needed, namely, the presentation of
message texts combined in message-response order,
while at the same time maintaining user awareness of the
place of the message sequence being read within the
overall thread context. The goal is, essentially, to make
reading threaded conversations as convenient as reading
a theatrical script.

A few more experimental approaches to thread
presentation that relate to the methods to be described
below should also be noted. First, a radical attempt at
message concatenation is described by Yabe et.al. [5], in
which the text of a message is interspersed with
responses to particular passages. While the approach
founders on logistic problems, such as the fragmentation
of logically-related text by inserted responses, it does
illustrate an attempt to more adequately account for the
conversational aspects of threads. Two other approaches
use versions of classic node-plus-edge tree
representations to represent threads. Smith and Fiore [6]
illustrate threads by classic trees with very tiny nodes.
The nodes are insufficient to contain any identifying text,
but the representation conveys the structure of the
conversation rather clearly. Also, in a message input
approach described by Popolov et.al [7], the user views a
lattice representing the state of the thread, and then
identifies the nodes to which the input is a response.

Thread Overviews

We move now to another, essentially unrecognized,
problem presented by longer threads, namely the lack of
overviews conveying both structure and content. The
longer the thread, the more likely it is to branch into a

number of subtopics. So a facility helping the reader to
decide whether to read a thread, and, if so, what parts,
would be useful.

An ideal approach to an overview, not yet achievable,
would consist of a summary of thread structure and
content, identifying the subtopics covered, the types of
opinions expressed, etc, This is quite difficult to
accomplish; current summarization methods do not
generally deal with conversations.

Instead, the closest approximations to thread overviews
we have today are indented author listings, and the
ability to view initial message fragments (but not within
an indented listing) as in Outlook. Unfortunately, the
utility of the fragments as indicators of message content
is marred by the fact they are simply the first text
elements following the message header, which are often
quoted excerpts, for examplé:On October 5 2000 John
Smith wrote: >I've been on vacation since last week and
therefore did not see your messages”.

MAILCONTENT THREAD VISUALIZATIONS

The presentation of threads in MailContent evolved in
two major stages, resulting in two new methods of
visualizing trees called, respectively, “narrow trees” and
“treetables”, used for both thread overviews and for
deeper exploration.

While the methods were developed in connection with
email threads, they are also suited to the exploration of
other trees with similar properties, namely: (a) that not
just the leaves, but also the interior nodes of the trees
represent significant amounts of information, and (b) that
the paths within the tree are very meaningful.

The two visualizations are described below in the order
in which they were developed, and their respective
affordances compared. Both methods rely heavily on
message analyses that isolate the essential text content of
a message from extraneous material, and on detailed
threading. These underlying processes are discussed
briefly following the visualization discussions.

Narrow trees

Our first approach to thread visualization proceeded
directly from the challenge of allowing semi-linear

reading of multiple messages in the context of a
vertically represented thread structure. The “narrow
tree” representation developed for this purpose strongly
limits indentation by the basic device of indenting a

message successor only if there is more than one



successor. The result allows embedded texts to be read
“down the page” in the context of the structure.

An example "narrow tree" embedding the initial texts of
each message, for use as a thread overview, is shown in
figure 2. Messages 5045 and 5114 are the direct
responses to the initial message 5037. Message 5196 is
the only response to 5114, and message 5254 the only
response to 5196, etc.

This thread overview has a maximum indent level of 1.
Furthermore, since messages 5114 through 5873
constitute a single chain, their fragments can be scanned
linearly. An equivalent, fully indented representation
would have a maximum indent level of 7, and the
indentations would cause the embedded text to fall far
off the end of the window, requiring horizontal scrolling
even for this short thread. On the other hand, if the texts
were embedded in a structure using tiny indents, as in
[3], the structure implied by the indents and ‘undents’
would be difficult to grasp.

In slightly more detail, a narrow tree structure is built by
the following procedure, initially invoked with the first
message as the "current message”, and 0 as the "current
indent level™:

1. Listthe current message at the current indent level.

2. Ifthe current message has only one response,
recursively call the procedure for that response, at
the current indent level.

3. Ifthe current message has multiple responses, for
each response:
1. addadivider line at the currentindent level + 1.
2. recursively call the procedure for that response

at the current indent level + 1;

Informal experimentation with narrow trees indicated
that they are useful for several purposes, but also have
limitations.  They seem to be useful for thread
overviews, as illustrated in figure 2, embedding the
initial fragments of each message and eliding quotes.
Because email messages tend to be brief and to the point,
this usage generally provides, via scrolling, a reasonable
idea of the themes covered by the thread.

The narrow trees also seemed useful for actual reading of
the very short threads that represent a substantial
plurality of even high volume lists (see figure 1). Figure

3 illustrates a “reading view” of a short thread that
embeds what we will call the “essential text” of the
message within the narrow thread structure. The essential
text consists of the main text up to an identified closing,
interspersed with abbreviations of initial or incorporated
first-level quotes.

#: Netscape [ [0
File Edit “iew Go Communicator Help
5037 Paul L. Madarasz 12/15/00 16:5% I—
Efter 15 years of being bikeless, T just got an'82 211000, Mo tach, so I heen shifting
by car, Does anyone know (roughly) what speeds (on a level) one should ...
5045 Harry K Smith 12/15/00 1737
<= 1 thought that bike had a tach? Is it broken? Shouldn't be too hard to find a
replacement if it is, check out the classified ads at wwnw. gsresources.com, of Your ..
5114  Robert A. Barr 1215000 20:57
<0)= Basically, you shift those guys when you start running out of torgue. 'm not being
a sthattass -- that's how I rode mine for over & years and 53,000 miles. I'm not sure
5196 Paul L. Madarasz 12/16/00 02:56
Thanks, folks! T have a tach, but whenT connect it, it makes a horrible screeching noise,
almost as lowd as the engine (). This can't be good, what? Looks like I need .
5254 Harry K Smith 12/16/00 15:11
<> Could just be the cable. That's what speedometer cables sound like when they're
about to crap out. Harry '82 Buzula GRA50 Tempter '91 Suzuld VXE00 .
5366 Paul L. Madarasz 12/17/00 08:52
<> Brand-new cable, but I'll check it out w/ my scooter shop. Thanks. Paul L.
Madarasz
5439 Harry K Smith 1211700 17.07
<03 In that case it's probably the gauge itself. ¥ou could try taking it apart and oiling
things that look like they should be oiled, bt more likely yow'll just have to ..
5446 losdblanch 12/17/00 18:47
<(> Double check you've heen given the right cable. The clock end of most cables is
slightly tapered and square in section, ifit is a tiny bit shert, you can imagine itis ..
5873 Paul .. Madarasz 12/1%/00 08:24 o
Thanks agein, peonle. Faul L. Madarasz .. ]
[P == |Document: Done A

Figure 2. Narrow tree used for thread overview

445 Ray Luce 11/29/00 22:07

For some strange reason I still don't quite understand, [ bought a 99 aprilia RS50 Repfica
taday. Why would I buy a glorified moped when | have a bam full of bikes? Maybe you
folks can help me figuee it out. My rational side says, "It stops you fram dropping $15,000
o & REV Mille." My idiot side says," It looks so cool and nobody else around has onel"
Doss anyone relate?

Ray

451  Some Guy on a Bike 11/29/00 22:22

[Luse] For some strange reason I still don't quite understand, Thought a 99 aprilia
RES0 Replica foday. Why would I bup a glovified moped when Thave a barn full of
bikes? ...

A carb, Arrows exhaust, and some overbosing should make it considerably less boting.

475 Yethi 11/30/00 05:30
[Luce] For some strange reason 1 still don't quite understand, Thought a 99 aprilia
[R50 Replica today. Why would Iy a glovified moped when I have @ barn full of
bikes?

Veah... But, [ bought the Mille instead,

Veti

7207 RcThmpsn 12/23/00 20:56
Veah... But, [ bought the RSV-R instead and I'm working on the 5P j

Figure 3. Narrow tree embedding essential text

For example, figure 4 illustrates the full text of message
451, from which the essential text has been extracted for
use as the second message of figure 3.

A closing that terminates the essential text may be a
conventional closing (thanks, regards, etc), a signature, a
contact block, or a dividing line followed by such
information. Initial quotes are included (in abbreviated
form) if they are selective (i.e., they do not represent the
entire predecessor message), or if the quoting message
immediately follows a horizontal bar.
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On Thu, 30 Nowv 2000 06:07:36 GMT, Ray Luce
<murdercyclesfearchlink.nec> wrote:

> For some strange reason ¥ sti1l1] don't guite understand, I bought a 99
> aprilia RES0Q Replica today. Why would I buy & glorified moped when T
> have a barn full of bikes?

> Maybe vou folks can help me figure it out.

> My rational side says, "It stops you from dropping $15,000 on a RSV
> Mille."

> My idiot side says," It looks so coel and nobody else around has

> ane!™

> Does anyvone relate?

L carb, Arrows exhaust, and some overboring should make it
considerably less boring.

Adam Wade "The only way I'll stop riding
CWRL #4 SDWL #Z ig if I stop breathing."
CIMC #1 DoD #2008 LONP #2 1990 Eephyr 550 (Daphne)

The opinions expressed here are my own, and do not represent

those of my emplover in any form.

la

Figure 4. Message 451 of Figure 3

Unfortunately, the same informal experiments that
demonstrated some of the benefits of narrow trees also
showed that when the reading view occupied more than
two screens, which occurs roughly at about 6 messages
(or fewer if the contained messages are long), the simple
scrolled reading views were inadequate; the thread
context was simply lost.

Our first approach to addressing this problem consisted
of an “overview + detail” form of narrow thread display,
illustrated in figure 5. The left-hand frame provides an
overview in the form of a narrow tree outline in one
frame (optionally embedding initial message fragments),
and a narrow tree reading view in the other. Selecting a
message in the outline causes the reading view to be
scrolled to that message. Also, if a user is reading a given

message, and the predecessor message to which it is a

response is not in view, the predecessor can be made to
temporarily replace the left-hand frame.

Informal tests of this “overview + detail” approach on
many threads indicated that its convenience depended on
the extent to which: (a) the “overview” could be kept in
view without scrolling, and (b) the threads were not too
“bushy”, i.e., they did not contain a large number of
parallel subthreads. Very bushy threads require both
horizontal scrolling, and also too many references back
to the overview, to reestablish context, when an “undent”
is reached.

TreeTables

While the narrow tree approach thus seemed useful for
some thread-overview purposes, and for the reading of
shorter threads, its limitations led to search for a more
powerful way of presenting threads. Restated, the
problems seem to be: (a) the overviews, while they
provide a scannable appreciation of general content, do
not provide an equal appreciation of structure, especially
when any scrolling is involved, and (b) for threads with
relatively complex structure, the “reading views” do not
meet the challenge of allowing the conversations of a
thread to be read and assimilated like those of theatrical
scripts.

The search brought us back to considering the classic
node-plus-edge tree representation. After all, that
representation does show structure, and the play-like
reading forms we were seeking could be obtained by
views following the root-to-leaf paths in the tree. But the

classic representation wastes a lot of space, leaving
inadequate room for text. Also, space-efficient methods
for displaying large trees tend to intersperse nodes on
different paths, making the individual paths hard to

isolate. “Treetables” were developed in an effort to

avoid those difficulties.

6533 csote 12.21.00

6618 Larry Ramsauer 12.21.00

6639 Onethumh 12.21.00

6641 Joe Snyder 1221 .00

SSLE ScattiYo121 2y 5918 Scott ¥. 12.19.00 11:13  outline j
p— P - Anyone have any pros or cons with either of thess brands?
Thanks
6053 Bob Scott 121900
6471 Some Guy on a Bike 12.31.00 5930 Cmethumb 12.19.00 1145 pred#5913 outline

[¥.] Anypone have ey pros or cons with either of these brands 7

Hawe had a Gething for 3 yeats Sold it last wesk with it sitting unused after getting my
Widder (collaf) wiarm chaps. The Widdet's Thinsulate and design serve me better both
when worn and when stored on the bike than I found with the Gerbing, Alsao the
Gierhing places a heavier load on the charging system of the bike. The purchaser of the
Clerbing got a "like new" jacket liner as I only used it twice and went without before
getting the Widder

6875 0Old Biker 122200

6053

66TE
6883
6991
7122
7161

1221.00
12.22.00
12.22.00
12.33.00
12.23.00

Some Guy on a Bike
Larry Ramsauer
Some Guy on a Bike
Hank Murphy

Some Guy on a Bike

6065  Steve Melander 12.19.00

=l

EBob Scott 12.12.00 21:15
[¥.] Anypone have anp pros or cons with either of these brands?

pred#s918  outhne

Haverlt used the Gerhing, but | have the Widder gloves and vest, and they're really
warth it 1 can comfortably rids in temps down ta around 35 degress F, and colder than
that is at least do-able if you aren't out for long,

& few weeks ago it gquit working I sent the whole set back to Widder for warrantsy
repair, and about a week later called to ask whenI could expect to see it back. The
gentleman I spoke with said they had a few repairs that they would be getting to that

|

Figure 5. Overview + detail form of narrow tree

Figure 6 shows a treetable-based overview for a medium
length thread of 23 messages. The essence of the

representation is that each column of the table represents
a single path from the root of the thread tree to a leaf.



Also, each cell in a row i exactly spans the cells Like narrow trees, treetables can be used as the base for
representing its responses in the next row i+1. Cell sizes more detailed explorations of the messages of the thread.
are adjusted to fit into a standard window size, so that One way of performing more detailed explorations,
while less text is shown for larger trees, most or all ofthe illustrated in figure 7, is adapted from "focus + context”
thread structure can be viewed with very limited (fisheye”[4]) approaches, in particular ones like
scrolling, except in extreme cases. Furthermore, the TableLens [8], in which the regular structure is
basic geometry of the treetable ensures that more space is preserved, thus limiting difficulties in re-orientation
available for text in the bushiest subtrees, which are  when shifting among focus areas.

often those generating the most interest. (In this case we

have arbitrarily located those subtrees on the left.)

focus+) (stdd) (small} (mini)
3 L3

880 Evered: While I have the batteries out of the bikes, I'm toying with the idea of installing "pigtails’ on each of them, so thai I can
check the charge level and even charge the batteries without removing the seat, air box, side panels, eic_jusi to get ai the batteries
(80 kzd4401id and 81

no clue what a 14 gauge " is. Lusually 1093 : <Q> May I i i
i, o accessoery plug instead of pigtails ? Then you

an

can add a heated vest, gloves, et cetera. Go to
21% brake-light pulls 1.75 amp. Just for measuring the charge, any diameter a John Deere dealer_ (I assume you are in

918 Evered: Tilman: Thanks for the advice. A 14 gauge is roughly the 1118 Scooter: Iwent io the 1098 Bike
diameter of the wire used in a household table lamp cord. Based on your local farm store, boughi a foot
comment, it seems like overkill. Isee your very good point regarding the ofwiring under $2.a box of

i ofa ight wire, though. connectors §59, and wired a

929 Giittlse: <Q> There's a 99 .99%% chance that the 920 Pedersen 1136 Bike: <Q> Ifit’s not 1108 Pedersen

inus () is to the frame or fused, no matter how much care
engine_ In that case, put the fuse in the (+) you take not 1o let the end of
line (red). Youwill get an in-line fuse holder it touch anything, you're

1446 Scooter: Scooter shows his
lack of good learmin by
. writin... Fuse the ends?
easiest way to do what Bremt Either I'm not undexstanding

977 Giittle: <Q> The connector on 1449 Pedersen
my Ducatiis *similar* to a

cigaretie lighter socket. It is

rather compact and the plug

086 Penner: <Q> Ofcourse you
just guaraniced yourselfa
flashlight with a perpetually
burned out bulh

focus+) (stdd) (small) (mini)

-]

B880 Frered: While I have the batieries out of the hikes, I'm toying with the idea of installing "pigtails” on each of them, so that I
can check the charge level and even charge the hatteries withoui removing the seat, air box, side panels, eic. jusi o get ai the
hatteries (80 kz4401id and 81

908 Gitilee: < Q> I have 1093 hMuwrphy: <Q> May I suggest installing an accessory plug instead of pigtails? Then you can
absolutely no clue what a ""14 add a heated vest, gloves, et cetera. Go o a .John Deere dealer. (I assumne you are in Noxth

gauge™ is. T usually measure America.) Order p/n AL2S073 and p/n RE11344. Total should be $10-12,

wire cross-section in mm?.

018 Frered: Tilman: Thanks foxr 1118 Scooter: Twent to the local farm store, bought a foot ofwiring under $2,a box

the advice. A 14 gauge is of conneciors 59, and wired a pigtail to the positive terminal which the one they
rougzhly the diameiter of the put out of the way (the neg is easily acessahle). Use the plastic covered M'F slip
wire used in a household table type connector. Cover the female pigtail with

929 Gitilce 920 1136 Bike: <Q> Ifit’s not fused, ne matier how much care you talke not io lei the end
of it touch anything , you're running a risk. Fuse the line. Trust me. It can he very
expensive if you don"t.

968 losdblanch 1446 Scooter: Scooter shows his lack of good learnin by wridin... Fuse the ends?
Either I'm not undersitanding what you mean, or I didn"t explain myselfwell. I know I
prohably didn't use correct terminology, I admitt it's not my field ofwork.Tam
thinking that by crimping the

1449 Pedersen: < Q> I think it has to do with Murphys law. I always fuse the

positive wire if [ connect something to the hattery. It is a precaution, and

it only cost a fews cenis, so why not. Even if a batiery on a motorcycle is

small, it still has power enough to malke a Fair amount ofwire glow if

Figure 7. Treetable with focus on column 5



The adaptation to treetables allows (by modal switch or conventions, and using them to obtain a best-guess
column selection) either subtrees or individual columns to partitioning of the message.
be selected as foci, and to be expanded to different degrees.

In figure 7, column 5 is selected. The selection causes the _

column to be highlighted, and expanded to allow more
room for text for cells spanning that column

For full reading of a thread, treetables are used as guides tc
auxiliary displays presenting the full essential text of either
a column, as shown in figure 8, or the immediate responses
to a message, as shown in figure 9. In both cases, the
selected element on the treetable guide is highlighted to
maintain context.

In the case of column displays, the result in many cases
does read like a theatrical script, and quotes representing
the entire content of an immediatelygoeding message can
be removed completely. Also, references back to the guide
treetable to view additional sub-conversations are needed
only at the ends of the columns, and the references seemn
more convenient because the structure is clearer than in the
case of narrow-tree “overview + detail” presentations.

Several additional treetable variations have been
developed. For very large treetables, more comprehensible
subtrees can be extracted into additional windows. Also, if
display space is limited, the “guide” treetables can be
reduced to outline form to fit into minimum size windows,

or a framed approach can be used. Space precludes

-
Column 5

880. Evered 120100

While T have the batteties out of the bikes, I'm toying with the idea of installing 'pigtails’ on each of
them, so that] can check the charge level and even charge the batteries without removing the seat, air
box, side panels, ete. just to get at the batteries (80 kzddlltd and 21 ch400t) I've ot the terminal
hardware (tings, female and male ends), but I'm unsure what is the appropriate gauge of wire to use?
For checking the charge on the battery, I'd guess almost any gauge would do, but for hookingup to a
1 amp charger, I'm guessing around 14 gauge? Any advice is welcome.

thanks

1093. Murphy 120200

[Evered] #hile I have the bafferies out of the bikes, I'm taping with the idea of installing pigtails’
on each of them, so that I can check the charge level and even char ge the batferies withouf
removing the seaf, air box, side pansls, efc. just to get af the batferies (90 hzd$0ltd and 81 ch400)

May I suggest installing an accessory plug instead of pigtails? Then you can add a heated west,
gloves, et cetera.

(o to a John Deere dealer. (T assume you are in North America) Order p/n ALZ5073 and p/n RE11344.
Tatal should be $10-12, although I've heard different prices. The socket has a waterproof cover and
tequires abowt 2 3/8"-3/4" hole if you want to mount it on a panel. (The same plugfack atrangement is
available from BMW dealers, 've heard for around $40. It's also a standard part number from Boschin
Europe, but T have no info on that. See http S ibrosy. org/otechipartsubs himl for info)

If you buy an Optimate trickle charger, Triumph sells an adapter for that to the socket, p/n A9930011,
about §17 it the TR

You can also buy a cheapie auto cigarette Hightet jump starter and splice into that, which simplifies the
othere end of the connection.

1118. 120200

Scooter

I went to the local farm store, bought a foot of wiring wnder $2, a box of connectors §.59, and wired a
pigtail to the positive terminal which the one they put out of the way (the negis easily acessable). Use
the plastic covered M/F slip type connector. Cover the female pigtail with the male. Keep the conn
tight, and there's no chance arcing, no exposed wire. Two months and no probs so far.

- Bcooter-

Bike 120200
If it's not fused, o matter how much care you take not to let the end of it towch anything, yow're

minning a tisk Fuse the line Thnist me Tk can he werr evnensive if sron dan't

& == | |Dacument: Dane

1136.

illustration of any but the latter. A framed view is
illustrated in figure 10. In this version, a vertically
partitioned outline tree treetable is used as a guide to
reading the right-hand frame, both to maintain context and,
by selection, to navigate among columns.

MESSAGE AND THREAD ANALYSIS

Underlying the displays described in the preceding sections
is a detailed analysis of each message in an archive as i
arrives, followed by (incremental) threading. The process
of analyzing a message is described in the next sub-section
followed by a brief description of the approach used in
threading.

Analyzing messages

As discussed in earlier sections, the results of message
analysis are used to find essential texts. They are also use(
to find substantive fragments for thread overviews.

The result of message analysis is a message-component tre
with individual lines at the leaves. The upper levels of the
tree separate the message into the main body and
(recursively) nested excerpts, and then separate each suc
subdivision into a type-specific block, e.g., a prose
paragraph or a signature block.

The analysis underlying the tree cannot be done by a
traditional deterministic parse, because message structure

do not conform to any fixed grammar. Instead, the analysis

is based on encoding a constantly evolving set of

Message 1093 and Responses

1093, Mwrphy 1202.00

[Evered] Bhile I have the bafferies out ofthe bikes, I'n foping with the idea qfinstalling pigtails*
on each of them, so that Ican check fhe charge level and even char ge the batteries withouf
removing the seat, air box, side panels, etc. just 0 gaf af the batteries ('80 hzd 4014 and &1 ch400E)

|+

May I suggest installing an accessory plug instead of pigtails? Then you can add a heated vest,
gloves, et cetera,

Goto aJohn Deere dealer. (] assusme you ate in Nosth America) Order /i AL25073 and p/in BE11344,
Total should be $10-12, although I've heard different prices. The socket has a waterproof cover and
requires about & 5/2"-3/4" hole if you want to mount it on a panel (The same plugfjack arrangement
is available from BMW dealers, I've heard for around $40. It's also a standard part number from Bosch
in Europe, but [ have no info on that. See httpoloew by orgfotechfpartsubs htmd forinfo)

If yrou buy an Optitate ttickle charger, Triumph sells an adapter for that to the socket, pfn AP930011,
about $17 in the U3

You can also buy a cheapie auto cigaretts lighter jump starter and splice into that, which simplifies
the othere end of the connection.

Responses:

1118. Scosier 120200

top :
I went to the local farm store, bought a foot of wiring under $2, a box of connectors $.59, and wired a
pigtail to the positive terminal which the one they put owt of the way (the negis sasily acessable)
Use the plastic covered MU slip type connector. Cover the female pigtail with the male. Keep the
conn tight, and there's no chanee arcing, no expoged wite. Two months and no probs so far,

- Scooter -

1098. Bike 120200

top :
[iurphy] . quote . May [ suggest installing an accessory piug instead of pigtails ? Then you can
add a heated vest, gloves, of cefera.

Actually, it costs mote to get chargers and heated gear that use the Hella connector. The connector
used on the Gerbing geat is the same as that used on the Battery Tender. Widder offers a connector
that adapts hetween the Widder/Battery Tender connector and their own sonnector (Which is a mini
dual hanana phag)

=

L el
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Figure 9. Texts for message and responses




The analysis is divided into three stages. First, a recursiveis closely related to one used by Chen et.al. [9] to analyze
descent process is used to delineate headers, nestethe final portions of messages, which present the largest
excerpts and their accompanying introductory material. challenges, and especially signature blocks, for a text-to-
Then the main body and excerpts are further analyzed,speech application. Because of the different purpose, the
separately, using a kind of weighted finite state transducer. signature block analysis in [9] is considerably more
In the final stage, the trees obtained by analyses of excerptdntensive.

are inserted at the appropriate places in the treenead Analysis

representing the main body of the message. Delineating thread structure consists of identifying, for
The two analytic stages could be collapsed into a single €ach message, a "best" thread predecessor. While it is
finite-state-like process. But the separation into recursive acknowledged that a particular message may in fact
descent and finite-state stages, while possibly less elegantrepresent a response to several prior messages, we want to
significantly simplifies the finite-state aspect. represent the thread, to the extent possible, in the form of

The weighted finite-state-transducer is not a conventional readable message/response chains.

one. Arcinput labels are not input symbols but, rather, the The identification of thread structure is accomplished by
names of procedural tests, such as “test for prose”, that arecombining evidence from such things as explicit header
applied to message lines and that return goodness valuedfields (e.g., "in-reply-to", "references"), the headers and
Arc output labels are sequences of message tree node type#ptroductions of excerpted messages, and the tracing of
for example “begin-paragraph+prose-line”. The output quoted passages to their sources. This has been done many
network, obtained by running the transducer on the times before, at varying levels of detail.

message, contains one or more arcs for each line, eachrhe novel element here is that quoted prose passages are
associated with an arc output label and a test result value.rg|ated to their sources by matching sentences rather than
The message component tree is constructed from the outpufines, as is done, for example, by Tajima et.al [10]. This is
network by finding the maximal path through the network ysefyl both because quotes often select sentences rather
(a linear procedure), and then submitting the labels on thatthan |ines, and also because some mailers may change the
path to a tree constructor. For example, the sequencejne partitioning of quoted passages. Sentence matching is
“begin-paragraph+prose-line” would cause the creation of a pased on hashing the initial 20 characters of the sentence

new paragraph block with a prose line as its first child. and, for longer sentences, the final 20 characters as well.
. The latter is useful for elided quotes that may, for example,
Related message analysis work consist of the initial part of one sentence, then an elision

The finite-state-like approach, at least in the use of line- marker (...), and then the final part of another sentence.
specific procedural tests with "goodness" values as results,

=1 E3

Display: text Change: abbr msg

Clolumn O {text)

a 1 2 5 880 Erent Evered 12.01.00 1242 respsi3)

While I have the batteries out of the bikes, I'm toying with the idea of installing
‘pigtails' on each of them, so that I can check the charge level and even charge
the batteries without removing the seat, air box, side panels, sto. just to get at the
batteries (30 ke40ltd and 81 ch400f) I've got the terminal hardware (rings, female
and male ends), but I'm unsure what is the appropriate gauge of wire to use? For
checking the charge on the battery, I'd guess almost any gauge would do, but for
hooking up to a 1 amp charger, 'm guessing arcund 14 gange? Any advice is
welcome

880. Evered ===

) 220. Peders

thanks
908 Tilman Giittke 12.01.00 14:27 pred top
[Evered] Ive gof the ferminal hardware frings, female and male ends), but I'm
woasire what is the appropriate gavge of wire fo use  For checking fhe charge
on the baffery, I'd guess almost anp gauge would do, but for hooling up fo a 1

amp charger, I'm guessing around 14 gauge?

I have absolutely no clue what o "14 gauge" is. | usually measure wire
a 5 crass-section in mun?. However, for a 1 amp charger, you'll be perfectly ok if wou
choose a wire similar to the brake-light wire. & typical 21 W brake-light pulls 1.75

e amp. Just for measuring the charge, any diameter will be ok, The typical current

1093. Murphy 1130. Tayle . through even a lousy volt meter is about 00001 amp. (1 meg chni). My Ducati
fi an external standardized socket (with a lid) to connect a small lamp or
1118. Scooter 1098. Bike other helpful gimmicks. ¥ou could consider to install a similar socket (2 dollar
- thingy) but don't forget to add a fuse (5 amps or s6). 5 amps require & wire similar
1136. Bike 1108. Pede
—— ——— to your headlight wire (55 ~ 4.5 amp). Hooking on the charger or volt meter is
1446, Scooter 1125, Bike thén amatter of a few seconds.
14490, Pedex || 1582. Bike Hope that helps
Tilman
918 Brent Evered 12.01.00 14:5% pred resps(2) top
Tilman:

Thanks for the advice. A 14 gauge is roughly the diameter of the wire usedin a
household table lamp cord. Based on your comment, it seems like overkill [ see
your very good point regarding the diameter of a brakelight wire, though. Clearly
it can handle 1 amp. And adding the fuse is a great idea. Here's a question that [
should no doubt know the answer to, but which cable does the fuse go on? —ve?
+e?

=l

Figure 10. Framed treetable reading view




INITIAL REACTIONS and "tail". The training uses features such as “"contains-
While no formal user tests have been conducted on thequestion-mark” to learn a partitioner from a set of training
MailContent facilities, they have been in use for a documents labeled by line type. While it remains to be seen
considerable time as part of a local portal that lists (among whether this method can be adapted to more general
other things) the more recent threads in organization-wide message types and components, the automation is certainly
distribution lists. They have also been the subject of many of interest in the context of corpus specific, and ever
demonstrations and discussions. changing, message structure conventions.

Two significant reactions to the facilities should be
considered in directing future work. The first, and fairly REFERENCES _ _
frequent, reaction concerns the inattention to the social 1. Hypermail development archive. Available at

elements of archive portrayal, which are major concerns of, http://www.hypermail.org
for example, the work of Sack [11] and Smith and Fiore 2. Jackson, S., Yankelovich, N., Intermail: a Prototype
[6]. As indicated by reactions reported in [6], both content Hypermedia Mail SystemProceedings of Hypertext

and social elements must be combined. This can be done 91 (San Antonio TX, Dec. 1991) 405-409
rather easily in the MailContent framework. For example, Gooal Available &tto:// | /
adapting an approach of [6], treetables can be augmenteas‘ 0ogle groups. Avarlable allp.//groups.googe.com

by lists of contributors, and then selection of a contributor 4. Plaisant, C., Carr, D, Schneiderman, B., Image-
might highlight their contributions. Browser Taxonomy and Guidelines for Designers,

A second reaction concerns a difficulty in reorientation in IEEE Software 12,2 (March 19_95) 21-32 _
shifing between expansions of different focus areas in 5. Yabe, J., Takahashi, S., Shibayama, E., Automatic
wider treetables, even though the regular structure is  Animation of Discussions in USENEProceedings of
preserved. While perspective can be regained by  AVI2000(Palermo, Italy, May 2000) 84-91.
intermediate shifts between focused and non-focusedg. smith, T., Fiore, A., Visualization Components for

forms, animation of the focus shifts may useful in dealing Persistent Conversations.Proceedings of CHI '01

with this problem, requiring facilities beyond those of the (Seattle WA, May 2001), ACM Press, 136-143
conventional browser currently used for the displays.

7. Popolov, D., Callaghan, M., Luker, P., Conversation
Space: Visualizing Multi-Threaded Conversation.
CONCLUDING REMARKS Proceedings of AVI 200(Palermo, ltaly, May 2000)
This paper describes the thread-level facilities of an 246-249.
existing, integrated system for email archive exploration, :
The fagilities ?:ombineyanalysis and presentation t?echniques - Rao, _R" Card, S'K'_’ The Ta_ble_ Lens: Merg!ng
to provide useful overviews of thread content, and to Graphical and Symbolic I_nformatl_on in an Interactive
expedite the reading and assimilation of subject matter of ~ [ocus +  Context Visualization for Tabular
interest. We consider treetables to be the more promising of Info_rmatlon. Proceedings of CHI "94(Boston MA,
the two new visualizations for complex threads, because of April 1994) 318-322
the clarity of the structural representation and because the9. Chen, H., Hu, J., Sproat, R.W., Integrating
associated column reading views so frequently do achieve =~ Geometrical and Linguistic Analysis for Email
play-like reading convenience. However, narrow trees seem Signature ParsingACM Transactions on Information
to retain some advantages for content overviews and for Systemd 7,4 (Oct. 1999) 343-366
reading shorter threads, and, therefore, both visualizations g Tajima, K., Mizuuchi, Y., Kitagawa, M, Tanaka, K.,

have been retained in the system as alternatives. Cut as a Querying Unit for WWW, Netnews, E-mail.
) . ) Proceedings of Hypertext '98Pittsburgh PA, June
Our future work in the area should include improvements 1998) 235-244

dictated by the initial reactions described in thegeding . ]
section, and refinements grounded in task-oriented studies11: Sack, W., Conversation Map: a Content-based Usenet

Additional directions of considerable interest include real Newsgroup BrowserProceedings of 1UI "00(New
thread summarization, which remains a tantalizing, albeit ~ ©Orléans LA, January 2000) 233 — 240

elusive, goal, and the development of automated means ofl2. McCallum, A., Freitag, D., Pereira, F., Maximum
adapting message analyses to different email corpora and  Entropy Markov Models for Information Extraction
mailing list conventions. McCallum et.al. [12] describe a and Segmentation. Proceedings of ICML '00
training-based method for partitioning messages within an (Stanford CA, June 2000) 591-598

FAQ digest into four elements: header, question, answer,



