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Figure 1. (3) electronic mail over-
load; (b) using distribution lists;
(c) conventional filtering; (d) col-
laborative filtering

Currently, moderated groups have
a single moderator, who selects a sub-
set of messages to be posted to the
moderated group. With annotations, a
group can have many moderators. To
see the newsgroup as it would be
moderated by (say) Smith, simply filter

for those articles that Smith endorsed
with an annotation.

Implicit feedback from users (e.g.,
some user sent a reply to a docu-
ment) can also be utilized in the fil-
tering process. For example, suppose
you would like to receive “interest-
ing” documents from the NetNews
newsgroup comp.unix-wizards in the
mail, but you don’t know how to
write a search expression that char-
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(d) Collaborative filtering

acterizes them, and you don’t have
time to read them all yourself. How-
ever, you know that Smith, Jones and
O’'Brien read all of comp.unix-
wizards newsgroup material, and
reply to the more interesting docu-
ments. Tapestry allows you to filter
on “documents replied to by Smith,
Jones, or O’'Brien.”

Collaborative filtering is novel be-
cause it involves the relationship be-



tween two or more documents,
namely a message and its reply, or a
document and its annotations. Un-
like current filtering systems, Tapes-
try filters cannot be computed by
simply examining a document when
it arrives, but rather require (potenti-
ally) repeatedly issuing queries over
the entire database of previously re-
ceived documents. This is because
sometime after a document arrives, a
human (say Smith) may read that
document and decide it is interest-
ing. At the time he replies to it (or
annotates it), you want your filter to
trigger and send you the original
document.

Tapestry is more than a mail sys-
tem, because it is designed to handle
any incoming stream of electronic
documents. Electronic mail is only
one example of such a stream: others
are newswire stories and NetNews
articles [10]. Moreover, Tapestry is
not only a mechanism of filtering
mail, it is also a repository of mail
sent in the past. Tapestry unifies ad
hoc queries over this repository with
the filtering of incoming data.

A typical scenario of Tapestry sys-
tem usage is as follows. A user de-

cides on ‘mail filtering’ as an area of

interest. To find documents on this
topic, the user issues an ad hoc query,
perhaps by searching for the key-
word “filtering.” This returns too
many documents. The user eventu-
ally discovers that searching, either
for documents containing both ‘in-
formation’ and *filtering,” or for doc-
uments containing “filtering” that
received at least three endorsements,
works much better. Having tested
this, this search is installed as a query
filter, and from now on, all new doc-
uments satisfying this filter will be
delivered to the user’s mailbox.

Architecture

Figure 2 shows the flow of docu-
ments through the major architec-
tural components of Tapestry. These
components are:

® [ndexer. Reads documents from
external sources such as electronic
mail, NetNews, or newswires and
adds them to the document store.
The indexer is responsible for pars-
ing documents into a set of indexed
fields that can be referenced in que-
ries.
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® Document store. Provides long-term
storage for all Tapestry documents.
It also maintains indexes on the
stored documents so that queries
over the document database can be
efficiently executed. The document
store is append-only.

® Annotation store. Provides storage of
annotations associated with docu-
ments. The annotation store is also
append-only.

® Filterer. Repeatedly runs a batch of
user-provided queries over the set
of documents. Those documents
matching a query are placed in the
little box of the query’s owner.

® Little box. Queues up documents of
interest to a particular user. Each
user has a little box, where docu-
ments are deposited by the filterer
and removed by a user’s document
reader.

® Remailer. Periodically sends the
contents of a user’s little box to the
user via electronic mail. This is in-
tended for users who wish to access
Tapestry with their current mail
reader.

e Appraiser. Applies personalized
classification to a user’s documents
(i.e., to those documents in the user’s

little box). This functon can auto-
matically prioritize and categorize
documents.

® Reader/Browser. Provides the user
interface for accessing Tapestry ser-
vices. This includes facilities for such
tasks as adding/deleting/editing fil-
ters, retrieving new documents, dis-
playing documents, organizing docu-
ments into folders, supplying
annotations, and running ad hoc que-
ries.

Tapestry uses a clientserver
model. Two styles of interaction with
the server are envisioned. The pre-
ferred mode of interaction is via a
reader/browser which provides users
with easy access to the full range ot
filtering and annotation functions.
Users that do not want to, or are not
able to, use the Tapestry browser can
access Tapestry services from a con-
ventional mail reader by having a
remailer daemon send documents
that match a user’s filters to the user
via electronic mail. Users can also
send mail documents to the Tapestry
server to invoke any of its operations,
such as adding filters, adding anno-
tations, and even running ad hoc que-

Figure 2. The flow of documents through Tapestry
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