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2 Executive Summa

E-mail was invented in the early 1970s as part of an academic experiment.’
According to META Group, 75% of corporate knowledge will reside in email by
2005.2 Today, business runs on email — it gets used for the vast majority of
interactions between people.

Email has catalysed an increase in the speed of business and the volume of
information presented to employees. Whilst an average employee five years
ago might have received 30 letters and memos each week, many employees
today receive 200 emails each day. PWC in the US has 25,000 employees,
and recently indicated to BlueSpace that it handles 5 million emails each day.

The challenge for employees is to navigate through this ‘information torrent’.
To discover what is actually relevant to them through a sea of noise. This
problem is particularly acute for management employees.

BlueSpace employs a relational architecture to add structure to mail content.
Each piece of content is audited and managed through its lifecycle in the mail
system, and every significant user action is audited. This provides a powerful
set of raw data that can be used in relevance algorithms.

Most email systems today have basic search facilities in which each email is
given equal weighting. BlueSpace allows searching by keyword, process code
and other such criteria. But in addition, BlueSpace uses a multi-dimensional
relevance system — BlueSpace Mail Relevance — which rates the importance of
each piece of content based on the following criteria:

1. User actions — what did the user do with the mail? If they moved it to
a folder or forwarded it then it is likely to be of significant importance.

2. User collaborative actions — what did other users do with the mail?
Again, their actions indicate their views on the content’s importance.

3. Administrative settings — a ‘Relevance Administrator can add
weightings reflecting the enterprise’s view of what is important.

BlueSpace Mail Relevance does not only rate content — it also rates the
importance of each user and other entity (such as Jobcodes and contexts) in
the system. A user can interact with the relevance and importance results by
changing a ‘slider’ (graphical element) on a mail by mail or per sender basis, to
help the system learn.

BlueSpace Mail Relevance provides much needed innovation in the user
experience of electronic mail. A user can display a folder, but view only
content of say 80% relevance and above, then handle the most important mail
content first. The search facilities are far in advance of any comparable
system. A user can change the relevance algorithm in real-time to improve
search results — e.g. “show me content that was read by more people”. A user
can also view what happened to mail content they have written during its
lifecycle, including recipients, read times and the path the content took.

Note that both users and administrators do not need to interact with the
BlueSpace search algorithm (e.g. changing relevance/importance) for the
system to work. It functions automatically based on what users do — though
users can provide feedback to help the algorithm learn.

Email has become both the largest unstructured information store and the most
comprehensive repository of knowledge in modern corporations. Enterprises
and their employees need more effective mechanisms for mining the
information in their mail systems. BlueSpace Mail Relevance provides such a
mechanism. The granularity of the BlueSpace relational mail architecture
allows access to the raw data required to deploy a highly relevant search
system. BlueSpace allows people to find the content they’re looking for in mail.
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3 Introduction

3.1 Email

Email was invented in the early 1970s as part of an academic experiment.?
While its fundamental protocols (such as Simple Mail Transfer Protocol —
SMTP) have changed little since their inception in 1982,* real-world usage of
email has changed dramatically. Email is now a mission-critical business tool,
and one of the most resource-hungry services provided by IT. Analyst firm
Gartner has indicated that the volume of email is growing by 50% every year,®
causing companies’ bandwidth requirements to double every six months.®

SMTP treats each email as a string of text similar to a postcard or telegram
that must be passed between computers until it reaches its desired recipients.
When a user replies to or forwards on an email, they photocopy all the content
in that email and put it into a new email text string with their own comments.
This has made email systems into a ‘content dumpster’, with no structure or
ability to audit content, or to mine the information inside the email system.

According to META Group, 75% of corporate knowledge will reside in email by
2005.” But there is no way to mine this data effectively. This is particularly
important for email that constitutes formal business records. Most corporations
allow users to view only the mail content they have received directly, whilst
traditional content management systems have access rights layered over the
entire content store. This again reflects the history of email as a person-to-
person communications system, rather than a system designed for knowledge
management.

3.2 Email Search

Email search is a disparate market, with different products offering varying
value propositions. Some companies offer a query-like store as a way to
remove content from an active mail server to help such servers scale. Others
have attempted to branch into email search from content management
systems, but have faced challenges due to the lack of structure in the mail
system and the lack of defined access rights. If a corporation would just allow
everyone access to all emails, it would be carnage.

3.3 BlueSpace

BlueSpace uses its unique relational technology to provide greater granularity
into content in a mail system. By coupling this to its governance model,
BlueSpace can determine which pieces of a content a user should be allowed
to search. The innovation described in this white paper involves adding
advanced analytics into a search system in BlueSpace, causing a dramatic
improvement in relevance for the end user attempting to find content.

This does not only apply to search, however, but also helps the user to get
better at ‘email browsing’. Many users in corporations are now at the sensible
limits of information exposure through email, receiving up to 500 emails each
day. BlueSpace email relevance is designed to help deal with this problem.

3.4 Business Benefits

The concepts and technology described in this white paper will benefit all
businesses and organizations to some level, but there is one category for
which it may become transformational — research. Organizations that have a
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focus on research, particularly collaborative research, have many systems that
attempt to leverage knowledge at the enterprise level by encouraging
information sharing between individuals. But the user community tends to
gravitate towards email, and rarely complies with rigorous document
management policies due to the sheer volume of email content

Specific industry examples include:

e Pharmaceutical firms, in which researchers have focused scientific
specialities, but need to collaborate in cross-specialist teams.

e Financial research functions, in which analysts produce reports for
customers who subscribe to their distribution lists.

e Intelligence agencies, that generate large volumes of intelligence
data, and then need to distribute this data to ‘customers’ while also
rating its likelihood of truth or some other criteria based on real-time
user corroboration.

e Investigatory agencies, such as a tax inspection service, who
investigate individuals and organizations for malpractice, and desire
better ways to find the ‘needles in the haystack’ through correlative
inspection.

More general benefits and uses for the concepts and technology described in
this white paper include:

e Recognizing Spam and decreasing the volume of users who waste
time dealing with it — this applies to both external ‘advertising’ mail and
internal ‘noise’ mail.

e Discouraging dysfunctional mail behaviour by end users, in which
people unnecessarily copy many recipients on mails they write.

e Facilitating shared inbox efficiency (e.g. between managers and their
secretaries).

e Allowing users to deal with the most important content first, e.g. when
they come back from holiday and have 2000 mails in their inbox.

e For mobile users, only pushing the content by default that is judged to
be the most relevant to them.

e Improving overall efficiency by helping users to better manage their
mail ‘information torrent’ — a process that a typical user carries out for
between two and five hours each day.

3.5 User Impact

Much of the innovation in previously published BlueSpace white papers has
focused on either enterprise governance and control, or infrastructure
efficiency or automation. An obvious question to ask is, “Will people use,
adopt and ‘fall in love with’ the BlueSpace application?” This white paper
outlines a powerful addition to the user experience — greatly improved and
collaborative search capabilities that help the user navigate their mail. Email
may have become the enterprises’ core knowledge management repository.
But it is ironic that the current, mainstream search facilities for end users in
email applications such as Microsoft Outlook are so antiquated and ineffective.
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4 BlueSpace Technolog

4.1 BlueSpace Relational Architecture

BlueSpace has developed a messaging platform that is very different from
existing messaging and mail systems. As introduced in Section 3.1, email
photocopies content with each generation of reply and forward, as shown in
Figure 1.

)

-

Figure 1 — Email versus TransMail

In the second email, the red message is duplicated without any reference to its
origin — there is no link between the first email and the second email. In the
BlueSpace TransMail system, the first TransMail points at the red message,
and the second TransMail points at both the red and green messages.? Both
red and green messages are termed ‘submessages’ in the BlueSpace
environment. There is a glossary defining all terminology in this white paper in
Section 11.

This relational pointing has two powerful outcomes:

1. Control: It is far easier to manage and audit the content, enforce
access rights and guarantee retention policies are rigorously applied,
as there is just a single copy of the message to manage.

2. Cost saving: The TransMail system uses far less infrastructure than
regular email systems, as it does not photocopy the same piece of
content in to many separate places on the infrastructure.

4.2 TransMail And Submessage Paths

An important concept in the world of BlueSpace is that of paths — the way
information is moved around a BlueSpace system. Due to the relational
architecture of the BlueSpace TransMail application, BlueSpace is able to track
what happens to content during its lifecycle, as well as enforcing rules over
what is allowed to happen to it.

This section is included to assist the reader in understanding the relational
model of BlueSpace, and its importance in search relevance. The user is not
required or expected to go to this level of detail when using the application —
it's irrelevant to them, they just send mail.

Figure 2 illustrates an example of a series of BlueSpace TransMail
communications in which the user Justin Marston is involved.
Sterling EX2006
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Figure 2 — BlueSpace TransMail scenario
The steps 1 to 8 in Figure 2 are as follows:

1. Valentin Metgher sends a TransMail to Andrew Hatch that contains
submessage A.

2. Andrew Hatch forwards the TransMail to Justin Marston, creating a
new TransMail that contains BJA (a new submessage B, with history
portion submessage A).

3. Justin Marston replies to Andrew Hatch, creating a TransMail that
contains C|BA.

4. Andrew Hatch replies to Justin Marston, creating a TransMail that
contains D|CBA.

5. Justin Marston forwards the TransMail generated in step 4 to Norman
Fraser and Mark Walton, creating a TransMail that contains E|DCBA.

6. Norman Fraser seeks to clarify the situation with Valentin Metgher,
sending a TransMail containing F|[EDCBA.

7. Valentin Metgher replies to Norman Fraser, creating a TransMail that
contains G|[FEDCBA.

8. Some time later, Justin Marston forwards the TransMail he received
from Andrew Hatch to Nuala Fadden, creating a TransMail containing
H|DCBA.

There are three types of submessage with respect to any given TransMail or
other submessage:

1. Current submessage: The submessage at the top of the chain in any
given TransMail is termed the ‘current submessage’, which will have
been written by the user who created the TransMail. In Figure 1, the
red submessage is the current submessage in the first TransMail, and
the green submessage is the current submessage in the second
TransMail. In step 5 of Figure 2, submessage E is the current
submessage.

2. History submessage: The previous submessages in the chain of any
given TransMail (e.g. the red submessage in the second TransMail in
Figure 1) are termed ‘history submessages’. History submessages are
content that was created before the current submessage and its
respective TransMail. In step 5 of Figure 2, submessages D, C, B and
A are the history submessages.

3. Future submessage: For any given submessage, submessages that
appear in later TransMails that reference the original submessage are
termed ‘future submessages’. Thus in Figure 1, the green
submessage is a future submessage with respect to the red

Sterling EX2006
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submessage. In step 5 of Figure 2, submessages F and G are the
future submessages, but not submessage H, as the TransMalil
generated in step 8 does not include submessage E. H is a future
submessage in step 4 of Figure 2.

Note that a submessage can only have one history path, as it can be the
‘current submessage’ in only one TransMail. A submessage can, however,
have many future paths, as it may be included in many branching forward and
reply structures. This is illustrated in Figure 3.

P Uk S
Mo e
_________ &
f | |
[y Pk Fan i I
1 Foaen Vi Mg | I
T kv b o
@ 1 [T i
L 1 1
g FeE T tpcten | T
1 1
e s igee I g
. T SRS
e

Figure 3 — Branching TransMail paths

All definitions of history and future are thus relative to a given point in time. In
Figure 3, the ringed TransMail from Valentin Metgher to Andrew Hatch and
Mark Walton is being considered as current. History submessages were
written as part of the TransMails to the left, Future submessages were written
as part of the TransMails to the right.

Note that a user may have already read content that constitutes both history
and future submessages as part of other TransMails when reading a given
TransMail.

4.3 BlueSpace External TransMail

BlueSpace can allow TransMail users to send content to external contacts, as
shown in Figure 4.

LA
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Figure 4 — TransMail to external contacts
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Figure 4 illustrates three different methods:

1. A user in Company A sends a TransMail to users in Company B. The
BlueSpace server in Company A sends an email notification (with a
URL link to the TransMail) to the recipients in Company B. The
recipients in Company B then click the URL to read the TransMail
through a web browser.

2. A userin Company A sends a TransMail to users in Company C. The
BlueSpace server in Company A wraps the TransMail up in an SMTP
envelope, and sends it like a regular email to the email server in
Company C. The recipients in Company C view it as normal. (Note
that some control is lost by Company A, as it is unaware of the actions
of users in Company C.)

3. A user in Company A sends a TransMail to a user in Company D. The
BlueSpace server in Company A realises that the mail server in
Company D is a BlueSpace server using BlueSpace Discovery
Service.® The BlueSpace server in Company A sends the TransMail to
that in Company D using a protocol based on web services, and the
recipient in Company D then reads the TransMail.

The second scenario, in which BlueSpace wraps a TransMail in an SMTP
envelope, is the most complex to manage at the application level. Sending out
the email is easy enough, but interpreting any replies can be a challenge,
especially in corporations with BlueSpace systems deployed alongside regular
email systems. This has been discussed in detail in the BlueSpace Email
Structuring white paper.'°

4.4 BlueSpace Governance

BlueSpace manages content during its entire lifecycle according to rules laid
down in the BlueSpace Integrated Governance Management'' model. This
determines how long content is kept for, who can access it, where the data
should reside, and the other allowable actions to be carried out by users.

A UML representation of the complete BlueSpace compliance model is
presented in Figure 5.
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Figure 5 — Complete compliance model

The key aspect for this white paper is the ability of BlueSpace to layer search
rules over a content system, determining who has the right to search different
pieces of content in the system. For example, in an investment bank, an
analyst might have the right to search all content related to analyst processes
written by other analysts. However, the same analyst will not have the ability
to search any content that does not pertain to his/her role in the bank.

The BlueSpace search rules technology is fully described in the BlueSpace
Integrated Governance Management'> model.
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5 BlueSpace TransMail Relevance

5.1 Introduction

As described in Section 4.1, BlueSpace separates each TransMail into its
constituent message objects, written by different authors. This provides far
greater granularity than any other messaging system. The granularity and
ease of access to the information helps to support the powerful analytics that
BlueSpace can apply to a TransMail system. Behavioural information can be
easily gleaned from the mail environment and used to help improve content
relevance.

BlueSpace TransMail Relevance helps users as they perform two different
actions:

1. Browsing: In this mode, the user moves through a folder of email
content, such as looking through their new TransMails in their inbox.

2. Searching: In this mode, the user is actively looking for a specific
piece of information, or for information of a given type.

Note that relevance scores for a given piece of content are absolute when
browsing (as there are no specific criteria), but vary when a user is searching.
For example, a piece of content is more relevant to a search if two of the words
in the subject are keyword search terms than if there is only one. The user
interface distinguishes absolute (browsing) relevance indicators from relative
(searching) relevance indicators via colour, as outlined in Section 7.

There are two types of information that can be recovered from the mail system:

1. Mail data: Data in the mail itself, including keywords, creation dates,
recipient information, Jobcodes and other meta-type data.

2. Mail actions: Information regarding users’ actions on mail content,
including the number of times it has been read, the number of times it
has been forwarded, etc.

There is a glossary defining all terminology in this white paper in Section 11. In
addition, end users can themselves rate various aspects and entities in the
system to improve relevance, and can view the entire lifecycle of mail content
they have written.

Users interact with relevance in three different ways:

1. Reading new mail — when a user receives a new TransMail, relevance
can indicate how important that content is likely to be.

2. Reading existing mail — when a user is viewing their folder listing or a
specific TransMail in the mail view, relevance can indicate how
important each TransMail and submessage is likely to be.

3. Searching mail — when a user is searching through TransMail to find
something, relevance can indicate how likely a given piece of content
is to match the user’s criteria, and can also act as a basis for ranking
the search results.

An ‘importance’ factor is determined for each entity (users, groups, Jobcodes
etc) in the system, acting to weight various inputs to the relevance algorithms.
Importance is based on historical learning in the system, based on previous
actions by users.

A high-level illustration of the various elements and relationships discussed in
this white paper is presented in Figure 6.
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Figure 6 is clearly quite complex, but sums up the overall information flow in
the BlueSpace relevance engine. Each aspect in the diagram is described
below:

e Mail Data: Mail data is properties of each mail, including both the
current submessage (new content) and history submessages (old
content). Mail data acts as an input to importance, in that it determines
the entities listed in the mail environment and where they appear. Mail
data acts as an input to relevance, because the entities involved in the
mail help to determine its initial relevance value.

Browsing Searching

Radstive ralovarnce
depardan cn aearch

Absclule relivance
Far & given user

Figure 6 — Relevance overview

o Users’ Actions: Users’ actions are the ways users interact with the
BlueSpace system, e.g. reading mails, replying to mails and changing
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their settings. Users’ actions encompass a given user's own actions (a
single user) and other users’ actions (collaborative users in the
system). These actions help to determine relevance, as relevance is
calculated based on the way users interact with content. Users’
actions also help to determine importance, as the importance of
entities reflects the significance with which users treat them.

¢ Importance: The importance of a given entity can be stated with
respect to a single entity (e.g. “how important is John to Douglas?”) or
a set of entities (e.g. “how important is John to the Calucite drug
development team?”). Importance draws input from mail data, which
determines the ‘fields of engagement’ for entities, and from users’
actions, which reflect how significant a given entity is to a given user or
set of users — ‘the way the battle plays out’. Importance also acts as
an input to relevance, as it helps to determine the relative weightings
given to different actors in the system. Note that importance values for
different entities are shown in a user's graphical interface (as
described in Section 7).

e Relevance: The relevance of a given piece of content can be stated
with respect to a single entity (e.g. “how relevant is it to John?”) or with
respect to a set of entities (e.g. “how relevant is it to the Calucite drug
development team?”). Relevance has as inputs the mail data
(properties of the content in question), users’ actions (what users have
done with the content), and importance (the significance users attribute
to the entities involved in the content). Relevance outputs to two user
activities — browsing (helping users navigate their mail folders) and
searching (helping to determine the relevance of content to a specific
search). Relevance values are displayed for content, helping users
navigate through their mail folders.

e User Interaction: When users are searching for something, they have
some idea of what they are looking for, and can guide the system to
that content by stating criteria and changing their search settings.

e Browsing: This is the activity users spend most of their time doing in
mail systems — navigating through mail folders and reading content.
Relevance acts as an input here, helping to guide the user to the
content they might wish to do deal with first.

e Searching: This is the activity that often most frustrates end users —
not being able to find the mails they are looking for amongst the
thousands of mails they have sent and received. The relevance of
content to a given search varies depending on the search criteria
settings (and user’s settings).

There can be no doubt that this data schema is complex, as reflected by the
computing and mathematics in Section 9. It may appear to be circular — and it
is — because the relevance system in BlueSpace employs a feedback loop. It
does have access to relatively independent data points, however, both by
indirect ‘watching’ (users’ actions and mail data) and by direct ‘questioning’
(asking users whether the results are accurate). These are only relatively
independent, however, as users’ opinions of the significance of both entities
and content will be influenced by the values presented to them by the
relevance system, and implicitly their trust in this system based on their views
of its accuracy.

The concepts described above may seem rather abstract, so the following
sections of this white paper outline ‘real-world’ examples that help to illustrate
the way relevance and importance work in practice.
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5.2 Mail Data

This section is divided into three:

1. Mail data inputs — both conventional and BlueSpace-specific criteria
that can be used to search content.

2. Mail data relevance — scenarios illustrating how this data can affect
search relevance.

3. Mail data collaborative relevance — scenarios involving other pieces of
content in determining the relevance of a given piece of content.

5.2.1 Mail data inputs

Many of the criteria for searching mail data in BlueSpace are the same as
those in traditional mail search environments:

¢ Keywords in subject

o Keywords in message body

e Keywords in other fields

e Keywords in attachments (both names and content)
e Any signature assigned to the message
e The date the content was created

e The recipients of the content

¢ Whether it was sent To:/Cc:/Bcc:

e The sender of the content

e The body size

e The attachment size

e The attachment type

¢ Flags for follow up — the sender indicates the TransMail requires action
by the recipient.

Note that a user may build a search query looking for different submessages
that make up a TransMail, and may specify different creation dates, senders,
recipients and other details for each submessage they are looking for that
make up a TransMail. The user interface supporting these highly specific
queries is detailed in Section 7.3.2.

Other criteria are unique to BlueSpace, and leverage the relational architecture
of the BlueSpace TransMail system coupled to the strong emphasis BlueSpace
places on business process integration:

¢ Jobcodes — a mechanism for linking an entire submessage (as defined
in Section 4.1) to a specific business process.

e Context — a mechanism for linking any text in a submessage to a
specific process, either on a user or enterprise-wide basis, as shall be
discussed in the BlueSpace Contexts white paper.

e Groups — sets of users across the system.
e Domains — an X.400-style naming directory across the system.
e Priority — an urgency tag linked to notification processes.

e Sensitivity — a confidentiality tag linked to readership and search rights.
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e Validity date — the period of time for which the content is viewable by
the user.

¢ Retention date — the period of time for which the content is retained by
the corporation.

o Other Meta-style information stored relationally with respect to the
mail.

e Other business processes that are triggered by the mail event.

5.2.2 Mail data relevance

Examples of ways in which these parameters might affect relevance to a given
user as part of a search include:

o If the keyword they are looking for is in the body, then it’s likely to be
relevant to them.

o If a user is looking for a Microsoft Word file, then TransMails with word
attachments are relevant to the search.

o |If a user is looking for a piece of content they received some time ago
from the HR department, which was pretty important, then all of those
criteria (date period, priority and the HR group/domain) will be relevant
to the search.

e If a user is looking for all content relating to a particular M&A
transaction, and that content has been tagged with Jobcodes, then
content with the appropriate Jobcode number will be relevant to the
search.

e If a user received a TransMail as one of fifty other Cc: recipients, it is
less likely to be of relevance to them than if they received the
TransMail as the sole recipient.

e |If a user is looking for all TransMails that will trigger a financial
purchase over the next 30 days in a BlueSpace system deployed for
ERP, then the user can search for TransMails that will cause a
purchase over the defined date range.

o If a mail is flagged for follow up by the sender, it is more likely to be of
significant relevance to the user.

5.2.3 Mail data collaborative relevance

Other scenarios leverage the relational structure of BlueSpace to determine
the ‘communication context’ of the TransMail. These scenarios rely on both
history submessages (older submessages in the chain of the TransMail), and
future submessages (submessages written later as part of other TransMails
that contain the submessage), as discussed in Section 4.2.

e |If a TransMail is received by a user as a reply to a TransMail they
themselves sent, then a submessage in the history will map to the
‘current submessage’ (the one at the top of the chain) in a TransMail in
their sent folder. In this case, the incoming TransMail is likely to be of
significant relevance.

o |If a particular submessage appears many times in a user’s inbox, then
a new TransMail containing this submessage is likely to be of
relevance to the user.

o |If a new TransMail received by a user contains one or more history
submessages written by the user, then it is likely this new TransMail
will be of relevance to the user.
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o |If historical submessages in a new TransMail were found to have high
relevance ratings, then it is likely that the new submessage will have
significant relevance.

e If a submessage, A, does not contain a given keyword, but many
submessages that were sent in replying to and forwarding
submessage A do contain the keyword, then submessage A is likely to
still be relevant in a search for the given keyword.

Note that these cases do imply user actions, and thus overlap with those given
in Section 5.3.

5.3 Mail Actions

This section has been divided into the following subsections:
1. Mail actions inputs — the user actions recorded by the system.

2. Mail actions relevance — scenarios illustrating relevance based on the
user’s own actions.

3. Mail actions collaborative relevance — scenarios involving other users’
actions to determine content relevance.
5.3.1 Mail actions inputs

BlueSpace audits all significant user actions inside a BlueSpace system.
These actions are important as they reflect the users’ opinions of the content,
and the value they place on it. Example of such actions are:

e A user composes a TransMail.

e A userreads a TransMail.

e A user forwards a TransMail.

e A user replies to a TransMail.

e A user deletes a TransMail.

e A user files a TransMail in a custom folder.
e A user prints a TransMail.

o A user saves a local copy of a TransMail.

e A user copies a TransMail to their clipboard.
e Auserlinks a TransMail (or part of a submessage) to a context.
e A user opens or saves an attachment.

e A user forwards an attachment.

5.3.2 Mail actions relevance

Mail actions relevance relies on the user’s actions to help determine content’s
relevance for content in all the user's mail folders — both sent and received.
Consider the following user action scenarios, in which a user’s own actions can
be used as an input to a relevance algorithm:

e If a user receives a TransMail from another user, and immediately
forwards it to three other users with comments, then it is likely that the
content had relevance to them.

e |If a user receives a TransMail and replies to it, then the content of the
original TransMail is likely to be of significant relevance.
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If a user receives a TransMail from another user, and immediately
deletes it, it is unlikely that they perceived the content to be of
significant relevance.

If a user reads a TransMail and then moves it to a custom folder out of
the inbox, then it is likely that the content had relevance to them.

If a user has read a given TransMail many times, then it is likely to be
of significant relevance to them.

The longer the user has a TransMail on screen for, the more likely it is
to be relevant to them.

If a user copies text from a given TransMail to their clipboard in
Windows, assuming they have the rights to do so, then this will likely
be more relevant than a TransMail in which they did not do so.

If a user links a piece of content to a context, it is more likely to be of
relevance to them.

If a user always deletes content from a specific user quickly, then it is
unlikely that any content from this user is of significant relevance to
them.

If a user always reads content from another specific user before
reading content from other users in any given new set of new mail
received into their inbox, then it is likely that content from this specific
user is of significant relevance.

If a user typically only reads short TransMails rather than long ones,
then the chances are that short ones are more relevant to that user
than longer ones.

If a user never reads messages sent to a particular group or domain
(that they are a member of), then any content sent to that group or
domain is likely to be of less relevance to the user.

If a user never reads TransMails tagged with a particular Jobcode,
then this content is likely to be of little relevance to them.

If a user rarely reads TransMails designated as lowest priority (or
reads them last when browsing their inbox), then lowest priority
content is likely to be of little relevance to them.

If a user sends a TransMail to a lot of users, it is likely to be more
relevant than a TransMail they sent to a single user.

If a user sends a TransMail, and then later forwards it to other users, it
is likely to be of more relevance than a TransMail that was sent once
but never resent.

If a user reads a TransMail from their sent folder, then the content is
likely to be of significant relevance.

If a user saves an attachment to their local hard disk or network
system, it is likely to be of significant relevance.

If a user prints an attachment or TransMail, it is likely to be of
significant relevance.

If a user sends a TransMail to their boss, it is likely to be more
important/relevant than a TransMail to a junior secretary.

If a user sends a TransMail with extensive formatting, it is more likely
to be important/relevant to them than if they write a few lines of plain
text.
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e |f a user has not accessed the folder in which the content is stored for
over a year, then it is likely that the content is not particularly relevant.

5.3.3 Mail actions collaborative relevance

Mail actions collaborative relevance relies on the actions of other users to
determine the relevance of content in a given user’s folders — both sent and
received. In the following scenarios, other users’ actions can be used to help
determine the relevance of content to a given user:

o |If a user sends a TransMail to someone, and they read it, it is more
likely to be relevant (to both the receiver and sender) than if they do
not.

e If a user sends a TransMail to a group of users, and most reply to i,
forward it or copy it to custom folders, it is more likely to be relevant
than if they all delete it immediately.

e If most other recipients of a TransMail delete it as soon as it arrives in
their inbox, then the recipient in question will probably not find the
content particularly relevant.

e If most other recipients copy a given TransMail to a custom folder (or
reply or forward it) once they have read it, then the recipient in
question will probably find the content to be of significant relevance.

e |If a given user is always copying another user on their mail content
(e.g. an employee copying their boss) then the content is less likely to
be of relevance to that other individual.

e |If a user sends a submessage to another user, but the recipient
doesn’t read it, then this may have an affect on the relevance of the
content.

o |f the vast majority of the users in a given department read a piece of
content sent globally, then the content is likely to be relevant to
another user in that department.

o If the majority of other users tend to read content linked to a particular
Jobcode, then content attached to that Jobcode is more likely to be
relevant to the user in question.

o If the majority of other users tend to read content linked to a particular
context, then content attached to that context is more likely to be
relevant to the user in question.

e If most users read content from a particular author (e.g. the CEO), then
content from this author is typically of greater relevance than content
from a different author that no-one ever reads.

e If most users reply to content from a particular author (e.g. the CEO),
then content from this author is typically of greater relevance than
content from a different author that no-one ever replies to.

5.4 Mail actions importance

In addition to considering content and users’ actions on it, the application can
also analyse the importance of particular actors and entities when determining
their relative weighting in calculating relevance. Such entities include:

o Users
o Groups

e Domains
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o Folders

e Jobcodes

e Contexts

e Signatures

e Other business process information

¢ Any back-end/automated actors (e.g. external computer systems)

In normal business operations, every employee has an importance rating for
other employees. For example, it is likely that an employee would find other
individuals who report to them and those to whom they themselves report to be
of greater importance than individuals working in a different department.

Importance in BlueSpace is also a relative value, respective to each user (or
other entity) in the system. For example, users, groups, domains and other
entities all have different relative importance values describing a particular
Jobcode. Ultimately it is possible to calculate an overall importance value for
any given entity in the system, which describes that entity’s importance to the
entire enterprise (defined either as all users or all entities).

Importance for any given contact can in fact be a pair of different values. The
first value reflects the user’s interest in content they received from the contact,
and the second value reflects the user’s interest in content they sent to the
contact. Whilst it might be expected that these values would be very similar,
there are scenarios in which they would not be similar. If the head of HR is
extremely ‘chatty’, he/she may have low importance when sending content to
other users, but those other users may view the head of HR as being very
important when they themselves are doing the communicating.

Varying weightings for relevance inputs with importance means that if a user
such as a boss deletes a TransMail, then this will have a greater affect than if a
junior secretary deletes it. Thus different users’ actions have different affects
on relevance, due to varying importance factors.

Importance has multiple feedback affects, as if user B receives a TransMail
from user A, and then user B forwards it to user C who is of high importance
(e.g. the CEO), then this affects the importance of all three users.

In an organisation with, say, 100,000 employees, it is likely that any given user
will communicate with new contacts each week. Importance is a relative factor
for each pair of users’ (or entities’) interactions, and is stored with respect to
each user, as described above. However, when a new contact communicates
with a user for the first time, the system can still make a ‘best guess’ about that
new contact’s importance based on collaborative importance. The value then
changes as the user interacts with this new contact. This first ‘best guess’
value is important, however, as in a system with a large population, the
usability would be hampered if every new contact started ‘at par’.

In certain scenarios, an organisation may decide to tie importance to roles
rather than specific users. This is particularly likely in highly regimented
environments, such as the military, where the role is a greater determining
factor than the actual human personality involved. The system is able to make
special allowances when a user changes job, as their relevance to others will
change quickly, as would be expected.

5.5 Correlated Entities

As discussed in Section 5.4, a user will often be interacting with a new entity
for the first time in large system, and thus the initial values of importance are
very important. Another approach to these initial values is to recognize
correlated entities, described through tree structures.
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For example, one HR employee is generally likely to have similar importance to
another one, especially if they are of similar position in a tree structure — e.g.
they both work in employee appraisal form processing. There are clearly
exceptions to this trend, but in most organizations it is likely to have a positive
affect on the initial states of importance.

Note that if required, branched structures — such as knowledge taxonomies for
contexts, directories for users and Jobcode hierarchies — can be used as a
correlative basis for importance on an ongoing basis. Thus for example, an
importance change for one user would have a cascading ‘ripple effect’ for
similar users.

5.6 Extensions

The relevance methods described in this white paper have focused on the
users’ interactions with the mail system. It should be noted, however, that a
corporation can decide to extend the action observations for relevance to the
local file system. A user opening a file, editing a file, etc can then be made to
impact the file’s score in the relevance engine of the BlueSpace system.

A second extension specific to files is that of correlating relevance values
together for various versions of the same file, e.g. as part of a collaborative
document creation process. This is facilitated by the BlueSpace Document
Management system, which tracks various file versions through the creation
process using deal room techniques.

5.7 User Interaction

In addition to the actions that users perform in the BlueSpace system,
BlueSpace can take direct user input to help determine relevance. For
example, a user can have a ‘importance slider for each user in the TransMail
system. For example, a user might make their boss ‘very important’ but their
junior, chatty sales clerk ‘rarely important’ — these weightings can then be
added into the relevance algorithm.

Each piece of content (submessage) can be presented to the user along with a
slider that indicates its current relevance score. The user can move this slider,
and apply the change in relevance to that specific piece of content, or add that
change back in to how relevance is calculated across the whole user’s
mailbox.

To assist in providing tangible data points for the relevance algorithm, the
application can also directly query the user on the relevance of content
sampled from the system, as indicated in Figure 9. Note that this sampling
mechanism can also be used as a way to corroborate data in an R&D or
intelligence community. In the former case, researchers can be asked to rate
the usefulness of a piece of content to the project they are currently working
on. In this latter case, rather than asking the user to rate the relevance of a
piece of content, the application asks the user to rate their estimation of
whether the content is true. Sampling can be conducted in a random or
structured manner.

In addition to the end user being able to affect relevance directly for their own
inbox, certain ‘super-user’ roles have the ability to affect relevance across the
entire system. In other words, a ‘Relevance Administrator’ can provide a boost
to communications from the HR department. The reason for this is that
relevance is not a purely user-centric phenomenon — a separate question
relates to relevance for the entire enterprise. Most people may ignore
interaction with the HR department, but that doesn’t mean that the executive
board regard communications from the HR department to be irrelevant.
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5.8 Summary

BlueSpace assists users in navigating the deluge of mail content they receive
each day, by calculating relevance ratings for content. This mechanism also
impacts searching. Users can base their searches on conventional inputs, but
can also use new criteria if they wish. The application ranks search results
according to a relevance algorithm, rather than affording each result equal
weighting. In calculating the relevance value, the application also takes into
account the importance of each user in the system.
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6 Email Comparison

6.1 Introduction

BlueSpace TransMail has a relational mail architecture, in which each piece of
content written by a user is managed as a single instance object during its life
in the mail system, as described in Section 4.1. The granularity of this
architecture allows the application to record all actions by users in the system,
ensuring that the application has audited the entire lifecycle of the content.

While regular email does not have this relational structure, the relevance
techniques described in this white paper can still be applied to email at
different levels:

1. Email unit — each unit of email is considered as a whole, no matter
what other message fragments (other emails) it contains.

2. Relational restructuring — each email is broken down into its
component messages, and the relational structure of BlueSpace
TransMail is mapped to the email store.

In addition to application to historical content, BlueSpace Mail Relevance can
be applied to email based on ongoing user actions through interaction with the
email infrastructure.

6.2 Email Unit

Pure email unit analysis is the most basic approach to relevance in email
content. It allows relevance to be based on simple criteria such as:

e The number of recipients

o Whether the user in question received the email as a To:, Cc: or Bcc:
recipient

e The importance flag of the email
e The time the email was sent

This approach provides the least accurate relevance information, as the inputs
are very limited.

6.3 Relational Restructuring

Regular email does not have the relational architecture of BlueSpace — each
time a user replies to an email they photocopy the history into a new text string,
thus making it very difficult to audit the lifecycle of the mail content.

The BlueSpace application has the ability to analyse regular email content and
convert it into a relational system, similar to BlueSpace. This was first
introduced in Section 4.3, and has been discussed in detail in the BlueSpace
Email Structuring white paper.'

This approach is less elegant than structuring mail at the front end of the
process as in BlueSpace TransMail. When the BlueSpace application
structures information once it has already been sent, the criteria for search are
those such as:

o Keywords and other standard inputs
e User mail flow actions — compose, reply and forward

e Collaborative user mail flow actions — compose, reply and forward
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6.4 Email Infrastructure Integration

When the BlueSpace application is integrated with the email environment at
the application level (as opposed to being a purely ‘downstream’ process), then
the following criteria are also available:

o User mail management actions — read, forward, reply, delete and file to
custom folder, etc

e User attachment management actions — view, forward, save to disk,
etc

e Mail content path — tying together multiple instances of the same email

By employing the relational architecture for regular email, BlueSpace allows
powerful searching of regular email, with a similar relevance system to that of
the BlueSpace TransMail search engine. BlueSpace also layers the access
rights policy model over the search results, as described fully in the BlueSpace
Integrated Governance Management' model.

Integration with email systems can be achieved in two ways, which are not
mutually exclusive:

¢ Client-side integration, in which a BlueSpace plug-in to the email client
monitors end user’s actions on the mail content.

e Server-side integration, in which a BlueSpace server connects to the
email server and tags content with ‘flags’ so that it can track what
happens to the content.

These two mechanisms are illustrated pictorially in Figure 7.
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Figure 7 — BlueSpace email integration

The processes in Figure 7 are as follows:
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1. New email received by the email server, e.g. Microsoft Exchange, is
retrieved by the BlueSpace Knowledge Server.

2. The BlueSpace Knowledge Server adds meta-tags to each email, so
that it can track that content through the lifecycle.

3. The tagged emails (represented by BlueSpace flags) are then replaced
on the email server.

The email client, e.g. Microsoft Outlook, downloads the tagged emails.

The BlueSpace plug-in to the email client immediately retrieves the
current relevance values for the content.

6. The user carries out actions on the content in the email client, and the
BlueSpace plug-in records these actions and sends them back to the
BlueSpace Knowledge Server.

7. One of the actions carried out by the end user is to send emails in
replies and forwards — these include the meta-tags positioned by the
BlueSpace Knowledge Server.

Note that steps 5 and 6 are a continuous feedback loop — each time the user
carries out an action, the relevance value changes.

The BlueSpace plug-in to the mail client also interacts with search results, to
include and reflect the relevance values in the search listings. These
operations are similar to those described in Section 7.4 in the context of
BlueSpace TransMail search results.

6.5 Summary

BlueSpace email search may be used as a standalone knowledge
management system, for regular email systems with no TransMail penetration.
It may also be used for searching legacy data once a mail system has been
transferred to TransMail, or on external email content received through an
SMTP gateway in a BlueSpace system with external email capabilities.

Note that to apply the BlueSpace mail search principles of relevance and user
action indicators, the system does not need to restructure the content into the
BlueSpace relational store. With client-side integration, BlueSpace is able to
capture these actions at the application level rather than relying on inspecting
mail data. BlueSpace then keeps a separate database recording user actions
and links into the external content repository (mail server) through tagging mail
content as users interact with it and conducting searches via a backend
connector.
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7 User Interface

7.1 Introduction

As first presented in Section 3.5, BlueSpace relevance and importance in mail
search cause a significant improvement in the end user experience of a mail
environment. BlueSpace mail search is semi-automated, in that users’ actions
determine the baseline behaviour of the system, but any given user can
interact directly with the inputs into the relevance algorithm to better tune it to
their own requirements.

This section is dedicated to describing the user interface for BlueSpace mail
search, and more specifically, the BlueSpace TransMail search system when
delivered through the default web interface.

7.2 BlueSpace TransMail View

There are various core pages of the BlueSpace TransMail web application that
include relevance and importance aspects:

e Mail view — when viewing a single TransMail.

e Folder view — a folder listing showing many TransMails.
e Address book — a list of contacts, groups and domains.
e Preferences — a list of information

In addition, the administrative interface presents these statistics to end users.

7.2.1 Mail view

In the TransMail view, a user is looking at a single TransMail, and able to see
its entire content. Various popup boxes and screen customisations are
enforced on the mail view.
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7.2.1.1 The reply view

An extension of this view is the reply view, as shown in Figure 8.

1h||;| Al albyac; BUHI H e bgear sl cbosatdain, de - Wicimand] Indsnaes §oplcasr T
Fls Gt Wew Fosodsr Taok  kep »
Dask v ) (F fn H ceah U Fasisr o Meds 8 = b ] Custorew Links ] Fess boiwal ) Windoser

w45 U bt slocalloed: BOSDS n Spsacn st do » B
. = o
DILE 055 &5

| nemristration RN compoe = | adress Buck i | folders % | Persond sattings ~ | attardwsents'. | Gearch 81 (S

e Foihers. Bt el

0 Wik B
= ki Toe.. | Povies pem a [ Favoites: | [ETTON

3 = Fre=s .
1 Ik {108 AL
L gl T
=1 Bniles Frifwen Jok
5 gt Polomy Sabymct: Fia: Joh czde b mper i —
H 2 [ine Iobcods) | MMM - - T Liss & amrsicokon ™7 o ampuar s ackdhesast
3 dowies tactrrts:
o o M- lwnd | B S D EEW | IEE®E®E| D
$ o | fllfow e dt | | GRscat
= Thils b inclcaten
e
Gk e g e
PR ik Ly = Rebrearce
B Foremrc Froars Evaer, Gacge o | RREYEH R X J L
:l' Foaretgrd P Sasl 4 oy o 16T 0 36 o
[ sk Frces ks s oty L0 — Rricwarar "
Sarkh Johry Jarasien Gaolt; Hacdars
el
M
ok e
1 g o
-
Hiry Wi Wk
Lermigsium dchan il Gniecklan sdotaing gl Dab alisw. Domed i aila

Figure 8 — BlueSpace TransMail view

There are various icons in Figure 8, and these are listed in Table 1.

Icon ALT Text Action
= (Popup explaining Importance slider icon allows the user to
value) change the importance value for the entity in
question.
Importance chart Spawns the popup shown in Figure 11.
B (Popup explaining Relevance slider icon allows the user to
value) change the relevance value for the content in
question.
2 You have seen this If submessage is shown collapsed, then
submessage before expands it so it can be read. If submessage is
shown expanded, then collapses it.
rwrd You have not seen Expands the collapsed submessage.
this submessage
before
& More information Spawns the popup shown in Figure 10.
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e 3 Find all copies of this Shows a custom Smart Folder (dynamic) with
submessage all TransMails that contain the given
submessage.
& Find submessages Shows a search result page in the default
like this preference of the user (see Section 7.4), with

submessages deemed to be similar to the
given submessage.

v Visualise users Shows a popup with a visualisation of the user
interaction that took place to make this
TransMail, similar to Figure 2.

¥, Visualise mail Shows a popup with a visualisation of the mail
interaction that led to this TransMail, similar to
Figure 3.

Table 1 — TransMail view icons

There are various relevance slides in Figure 8 — one for each submessage in
the TransMail view, and one for the entire TransMail, taking into account the
current submessage and all history submessages. Relevance sliders for
history submessages are only shown when the submessage is expanded, as in
the second history submessage in Figure 8.

When a user ‘hovers’ their mouse over a relevance bar, a popup appears,
indicating why a particular relevance value is as it is — helping the user
understand how the algorithm came to its conclusion. A similar popup appears
for the importance sliders, discussed below.

The user can provide feedback to the algorithm, by changing the level of any
given slider. When a user clicks and drags the level, similar to changing a
graphic equalizer, the application shows a popup above the slider indicating
the value to which the user has moved the slider. The respective values are:

e Irrelevant — 0% to 10%

e Slightly Relevant — 11% to 30%
e Relevant-31% to 70%

¢ Highly Relevant — 71% to 90%
e Critical — 91% to 100%

The interface indicates to the user which submessages they have already seen
before (e.g. in the case of a reply history), and which are new (e.g. in the case
of a forward history). The interface shows this in Figure 8 via the state of the
eye in each submessage. If the eye is open, the user has seen the
submessage, if the eye is closed, the user has not seen the submessage.
Thus in Figure 8, if the active user (Wilson Ron) opened the submessage from
Smith John, the respective eye icon for that submessage would become open.

Figure 8 has further icons, which are described in Table 1. One icon allows the
user to see a custom search folder (Smart Folder) showing every TransMail
that contains the given submessage. Another searching icon allows the user
to search for similar content to the given submessage, as determined by the
search algorithm. Two more icons allow the user to view the lifecycle of any
given submessage, spawning pop up windows that visualise its path through
the system and all users that have carried out actions on it.

In addition to relevance feedback, the TransMail view can present information
on importance. Jobcode importance and other custom created variables that
are relatively sparse are given importance sliders as shown in Figure 8. A user
can alter an importance slider, and either lock it at the new value or allow it to
recalculate over time. A locked importance slider for user Smith John is shown
in Figure 10.
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7.2.1.2 Mail view relevance and importance sampling

In addition to being able to provide feedback to the algorithm by moving the
relevance sliders, the user may also be requested to provide direct feedback
on a sampled basis. In this scenario, the user is asked to directly rate the
relevance of a given TransMail, thus presenting the algorithm with a direct
relevance data point, as opposed to correlating relevance with the user’s
actions. This direct user questioning is shown in Figure 9.
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Figure 9 — Asking the user to rate content relevance

The user is not usually forced to set the relevance value before being able to
leave the TransMail view, but the interface indicates that it is important for
them to do so, and this would typically be reinforced by user training. It is
important that a high response rate is achieved for these relevance rating
questions, as the effectiveness of the algorithm correlates to the lack of bias in
the survey sampling.

The number of times the user is asked to rank content can be determined
based on their usage frequency (e.g. every 100 TransMail views) or absolute
time (e.g. 5 times each week). A BlueSpace system administrator can
determine this value, with the option to allow uses to customise it through their
preferences. An administrator can also make direct user interaction
mandatory, for scenarios in which this is required (e.g. intelligence
communities).

The direct feedback values created when users assign relevance to content
through the survey function are most useful in the early stages of a given
system. They help provide absolute relevance values to stabilise the
weightings given to each type of user action, as discussed in Section 7.3.4. An
administrator is therefore able to either select a time-based factor to decrease
the frequency of surveying users. Alternatively, an administrator can base
decreases in sampling frequency on statistical results derived from, for
example, the stability of the global weighting factors.
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Similar mechanisms are available for direct sampling of users’ ratings of
importance of other users. These also function by replacing sliders, in this
case importance sliders, with a survey capability.

7.2.1.3 User mail actions

When it comes to users’ actions and users’ importance (as well as that of
groups and domains), there’s a lot of data. Rather than clutter the interface
with all this information by default, the application allows the user to click the
details icon (the green ‘' in Figure 8) that then displays a new box that
presents this information. This is illustrated in Figure 10. It shows the sender
and each recipient of the TransMail, their actions on the content (forwarding

the TransMail, replying etc), and the importance of the each recipient.
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Figure 10 — BlueSpace TransMail user view

The icons in the message details popup shown in Figure 10 are described in
Table 2.

Icon ALT Text

(Popup explaining
value)

Action

Importance slider icon allows the user to
change the importance value for the entity in
question.

Importance chart

Spawns the popup shown in Figure 11.

& Importance locked

Allows the user to unlock the importance
value, so it can vary again.
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Table 2 — Message details icons

Importance is again presented through sliders that the user can change — e.g.
to tell the application that the user’s boss is important. When a user makes a
change, they can either lock the value with respect to the system (in order for
the user to stay at that relative importance) or they can allow it to find its
equilibrium value. The latter is like stressing a spring in a spring lattice — over
time it will return to its lowest energy state, though this is likely to be different to
the initial state as the system is continually changing over time. A locked slider
is shown for Smith John in Figure 10.

7.2.1.4 Importance charts

Importance clearly changes over time — for example, when a user is interacting
strongly with another user on a given project, then that other user will be of
greater importance at that point than a year after the time when the project has
finished. Similarly, if a user is working on a deal linked to a specific Jobcode,
that Jobcode will be of far greater relevance during the deal than six months
after the deal has finished. The chart icon in Figure 8 and those in Figure 10
can generate a chart showing the evolution of importance over time — for a
definable period set by the user. This popup is presented in Figure 11.
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Figure 11 — Importance evolution

The evolution of importance over time is a critical concept in searching a set of
TransMails, as discussed in detail in Section 7.3.
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7.2.2 Folder view

The folder view is the way BlueSpace presents a TransMail folder listing to the
user, showing select details of, say, 20 different TransMails at the same time.
This is illustrated in Figure 12.
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Figure 12 — BlueSpace TransMail folder view

The table in Figure 12 includes a column called relevance, which shows a
relevance slider for every TransMail in the folder listing. As in the mail view in
Section 7.2.1, the user can move the relevance slider to provide feedback to
the application. In addition, the user can click the details icon which presents
the same new box as that shown in Figure 10, indicating users’ actions and
importance indicators.

7.2.3 Address book

Figure 13 shows the BlueSpace address book. Each user (as well as each
group and domain) is shown, and can be added to a user’s favourites (those
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they communicate with regularly).
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Figure 13 — BlueSpace address book

Figure 13 also shows an importance slider for each user, group or domain, and
allows the user to directly interact with the importance values given to their
contacts. Again, the user can either lock the value or provide it as a new start
value from which the system equilibrates. Note that when user A adds user B
to their favourites, the importance of user B with respect to user A is given a
boost (in the algorithm).

7.2.4 Preferences

Using preferences the user can affect the different inputs into the relevance
algorithm. This allows the user to tune the relevance algorithm to provide the
content they are interested in. They can affect the relative strength of the
different actions by users, as well as affecting the relative strength of the
different entities with importance (Jobcodes, users etc). This is depicted in
Figure 14.
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Figure 14 — Tuning the algorithm
The icons shown in Figure 14 are described in Table 3.

Icon ALT Text Action

=== | Change the Tuning slider icon allows the user to change
significance of this the level of impact each action or entity has
action on relevance on the relevance algorithm.

g Significance locked Allows the user to unlock the significance

value, so it can vary again.

& Hide Collapses a particular section of the Ul.

& Show Expands a particular section of the Ul to show
the respective actions or entities.

Table 3 — Algorithm tuning icons

In addition to varying the relative strengths of various inputs into the relevance
algorithm, the user can also alter the importance of the different entities in the
system, using an interface similar to that depicted in Figure 13 linked from
Figure 14. The user can either lock the input at that value, or let it equilibrate
over time — the slider for the impact of linking content to a context is locked in
Figure 14.

The actions listed in Figure 14 can be customised, such as adding “I saved a
local copy of a TransMail”.  Such customisations can be done on
implementation or by the system administrator.
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Note that the mechanism of surveying users outlined in Section 7.2.1.2
provides the raw data that usually determines the weighting values. A given
user’'s input partially determines both their own weighting values and (to a
much smaller extent) the overall default weightings across the entire system.
The reason for taking a content surveying approach to determining weightings
is that weightings are a very esoteric factor, and it is very difficult for a typical
user to determine these values directly.

In highly specialised systems, determining the weightings values can be done
via a consulting exercise by the Systems Integrator (Sl) implementing the
system. The application has the ability to serve automated surveys to users
via the weightings interface, in which users are ‘walked through’ various
scenarios, and their responses determine the weighting values. This can be
provided via the ‘Wizard’ button in Figure 14. The user can also restore the
sliders back to their default values.

Another option for searching is to display the simple search capability, as
discussed in Section 7.3, on every page of the application, allowing the user a
familiar search function from wherever they are in the application. This choice
appears in the “My settings” tab in Figure 14.

7.3 BlueSpace TransMail Search

BlueSpace TransMail search has been discussed extensively during this white
paper, and it should be of little surprise that the search interface has far more
flexibility and intelligence than any other mail search system. The search
application can be divided into two areas — the search form and the search
results.
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7.3.1 Search form

The simple search form interface is presented in Figure 15.
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Figure 15 — Simple search interface

The tab shown is the simple search option, in which a user just enters any
keywords they are interested in. The search algorithm then searches for this
text in all possible criteria — users, groups, Jobcodes, message subjects,
message bodies etc. This option provides an incredibly simple search
algorithm for an average user.

If the user clicks the ‘options’ roll down in the search form interface as shown in
Figure 15, the application then provides some additional search options, as
shown in Figure 16. Note that the application ‘remembers’ when the user
clicks the options roll down, and serves the search interface to them with the
options already showing the next time the user goes to the search page.

The options roll down allows the user to specify which mail folders to look in,
people involved, key words to search for, the date range and whether the
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TransMail should have attachments.

B hiip; kel boak- FBH s poacais bewbiarin. de - Wicrcasf nteensl Fsplarer
Pls Eck Wew Pworiss  Tosh  Hep >
OBk - A @ M e e o eda 8 10 5 bs ) Cemanas nks ] Preariiral ] Widomn
] e (ol Y Bt sl b, * B
w4y Fobdars | cemh
S i Wi
ST iy
N S e Erahiior: | |
= gt Fuifery
= Comions: (@
el ebrConim
i Lok i AW
2 draitimeits
o — ]
[ |

(m] i oty gt ot e v
Memgebote ]
B omthe bt 1oy

] hem wttachrent

% ] i i St Pokder

() rhati

J‘\-l:" -1

i et
(&1 Fokhin wre

) estonded vaw

Searth

Figure 16 — Regular search interface

The search interface in Figure 16 provides the user with two pairs of options
relating to what happens to search results. Each of these options has
descriptive help in the form of a pop-up that appears when the user moves
their mouse over the option.

A user can save any search they are doing as a Smart Folder that appears in a
Custom folder in their Smart Folder tree. A static Smart Folder keeps the
historical results of the search, so the user sees the same result set each time
they click the Smart Folder. A dynamic Smart Folder carries out the search
again each time the user clicks the Smart Folder. The user manages Smart
Folders through the standard folder management interface. To edit any given
Smart Folder, the user clicks the folder, and the application presents the
folder’s respective search query through the appropriate search interface.

The final decision for the user to make is whether they would like the folder
view or extended view for their search results. These two views are discussed
in Section 7.4.1.

The more options tab shown in Figure 16 provides another screen similar to
that in Figure 16, but with more options for the user to choose through
checkboxes, text fields, etc.

Sterling EX2006
IPR.,2025-00430
Page 38 of 61



BlueSpace Mail Relevance

7.3.2 Advanced search

The advanced search interface is shown in Figure 17.
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Figure 17 — Advanced search interface

Figure 17 may look rather complex, but the idea behind it is intended to be
intuitive. The user can build search sentences, and then use them to do
searches. The description of Figure 17 will be broken down into 5 sections:

1. Sentence types

2. TransMail actions
3. Search request box
4. Phrase palette

5. Search options

The icons shown in Figure 17 are described in Table 4.
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Icon ALT Text Action
Empty anchor On click, shows a popup that indicates “You
can move a phrase or sentence here by
clicking a phrase anchor and dragging it
here.”.
= Phrase anchor Click and drag allows the user to move the
phrase to an empty anchor.
Empty subphrase On click, shows a popup that indicates “You
can move a subphrase here by clicking a
phrase anchor and dragging it here.”.
Subphrase Click and drag allows the user to move the
subphrase to an empty subphrase. (This icon
then becomes empty.)
Subphrase Click and drag allows the user to move the
subphrase to an empty subphrase.
= Calendar Launches a calendar popup that allows the
user to select the date.
mm=S== | Change the weighting | Weighting slider icon allows the user to
of this input to the change the level of impact each action or
search entity has on the search request.
B2 Copy sentence Creates a copy of the selected sentence.
T Move sentence up Moves selected sentence up the ranking.
+ Move sentence down Moves selected sentence down the ranking.
] Delete sentence Deletes selected sentence.
=) Hide weighting sliders | This button hides the weighting sliders, no
longer showing them in the search request
box. On clicking, the icon toggles to a button
without the red circle and line, that when
clicked shows the weighting sliders again.
7] Get help! Launches a help and debugging tool.
& Hide Collapses a particular section of the Ul.
& Show Expands a particular section of the Ul to show
the respective actions or entities.

7.3.2.1 Sentence types

Table 4 — Advanced search icons

There are five sentence types in the advanced search interface:

1. People — user, groups and domains that the mail is from and to.

2. Keywords — keywords in any field in the system, e.g. the subject or
message body.

3. Details — details and properties of the mail, e.g. whether it has
attachments or has been assigned a Jobcode.
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4. Actions — user’s actions on mail content, such as reading or replying.
5. Custom — access to a library of other sentences.

These five sentence types are presented to the user through a tabbed interface
in Figure 17, allowing the user to switch between the different types as they
build up their search request.

7.3.2.2 TransMail actions

TransMail actions represent the largest area of screen coverage in Figure 17,
because it is that sentence type that is shown in the interface. There are three
subsections within this part of the view:

1. Phrase — the area in which the user selects the type of action they
wish to use in their search request.

2. Sentence — the area in which the user builds up the sentence they
wish to add to their search request.

3. Sub-phrase — the area from which the user can introduce modifications
to their basic phrase.

In Figure 17, the action selected is that of a person forwarding a mail to other
people (be they users, groups or domains). This phrase appears in the
sentence box, allowing the user to ill in the blanks’. In Figure 17, the user has
already selected the first blank — that they themselves forwarded the mail. The
user is in the process of filling in the second blank. By clicking the [people
field with their mouse, they have caused the application to spawn a pop up
window. This window allows them to select the most request choice
(themselves) or go to a modified view of their address book to select the
people they wish.

The user can customize the phrase in the sentence box by adding in sub-
phrases from the sub-phrase screen area. This part of the interface works a
little like building bricks for kids. Each of the different sub-phrase types has a
color coordinated arrow next to a given sub-phrase and a matching slot in the
sentence box. The user can drag and drop sub-phrases into the sentence box,
and then customize them as they wish. Figure 17 shows two sub-phrases
have been added in — the “all of” sub-phrase and the “from [date] to [date]”.
The date sub-phrase requires further user interaction to specify the dates,
which the user has already carried out using the associated calendar buttons.
Each calendar button spawns a DHTML calendar that allows the user to
specify a date. Note that date formatting is a user preference determined
globally across the application via the “Personal Settings” tab.

Once a user has built a search sentence that they wish to add to their search
request, they can click the “Move to search request” button, which will add the
sentence to the bottom of the list in the search request box. In addition, the
user can use the anchor system. Any hard anchor (shown in dark brown in
Figure 17) can be dragged to a light brown (empty) anchor slot, subject to
certain rules regarding how phrases can be combined. The anchor system is
common to the sentence are, the search request box and the phrase palette.

Note that in order to assist the user, there are various user popup help boxes
that appear when the user moves their mouse over the different parts of the
interface.

7.3.2.3 Search request box

The search request box is the screen area in which the user builds up their
search criteria, drawing on sentences from each of the different sentence
types. Each sentence is shown, along with anchors allowing each sentence to
extended with other sub-phrases. For example, the sentence, “have history
submessages from Cattlin, Simon or Ash, Duncan” can be extended at the
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“from” point to “have history submessages (from Cattlin, Simon or Ash,

Duncan) or contain the keywords ‘sales proposition™.

Each sentence (in both the search request box and the sentence box) can be
changed between positive and negative logic. The user can change the “have”
dropdown box to “have not”.

There are weightings for each sentence and each of its sentence criteria.
These are shown by the purple sliders in Figure 17, and the user can move the
positions of these sliders to affect the relative importance of the respective
inputs in the search request. In the example shown in Figure 17, TransMails
containing history submessages from Simon Cattlin would be given higher
ranking than those from Duncan Ash in the search results listing. Also, the first
sentence regarding history submessage authorship would be given slightly
greater weighting than the requirement to have at least one attachment.

The final part of the search request box in Figure 17 is the “Actions” box. This
contains icons that allow the user to manage the sentences that make up their
query. The top row from left to right allows the user to copy a sentence (e.g. to
search for two very similar sentences), move a sentence up the list, move a
sentence down the list and delete a sentence.

The icon on the left in the second row allows the user to toggle the weighting
sliders on and off. When the user turns the weighting sliders off, the ordering
of the list is particularly important, as the system automatically attaches greater
weighting to sentences further up the list. Note that the icon shown in Figure
17 has a red circle with a line through it indicating it is to turn the weighting
sliders off. If the weighting sliders were hidden, the icon would just show the
slider to indicate that it would toggle the weighting sliders back on again.

The final icon in the actions box is a “?” symbol that provides the user with help
on using the advanced search interface. When clicked, the icon launches a
debugging interface in a pop up that walks the user through debugging their
sentence to ensure that it is consistent. This interactive debugging is highly
useful in helping to ensure that the interface is usable by ordinary people, as
well as being both sophisticated and powerful.

Note that if a user starts designing a search in the regular search interface
shown in Figure 16, and then moves to the advanced search interface, their
initial input is represented as a sentence in the advanced interface. The user
can then further customise and extend it from there. This provides an easy
first step for a user attempting to move from the regular search interface to the
advanced one.

7.3.2.4 Phrase palette

The phrase palette was mentioned in Section 7.3.2.2. It provides a ‘dumping
ground’ for the user to move phrase and sub-phrases about. It is shown rolled
up in Figure 17, but the user can expand it by clicking the chevron.

The phrase palette is particularly useful to the user when transferring phrases
from their custom sentence type to mix with other sentence types. The custom
folder and phrase library is outlined in Section 7.3.3.

7.3.2.5 Search options

Many of the elements in the search options box are the same as those already
introduced in Section 7.3.1. The user can save a search as a smart folder that
appears in their Custom smart folder set. The smart folder can either be static,
in which case it keeps the same result listing as when the search was first run,
or dynamic, in which case the application reruns the query each time the user
views the smart folder.

Search results can either be displayed in folder view or in extended view, as
discussed in Section 7.4.1. An additional option for the user is whether to
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include the historical submessages or not. Underneath the search options box
lie the “Search” and “Clear” buttons.
7.3.3 Custom phrases

The custom sentence type provides access to a library of phrases and sub-
phrases. This library is typically a centralised resource held server-side across
the company. The user can type in phrase fragments and search for phrases
that match their desired input — bridging the gap between natural language
searching and logic-based searching. The corporation can also update this
library with new phrases and sub-phrases as they see fit, mapping these to
new logic elements at the search level.

Examples of additional phrases include:
e ‘“that | wrote that became part of a tree linked to Jobcode X”
e “that | wrote and were read by Clarke, John”
Other phrases act to alter the search algorithm’s action, such as:
e “that will help me find someone’s name”
e “that will help me find a historical document”
e “that will help me find out about a project”
These phrases alter the search results in such a way as to assist the user in
finding the type of information they are looking for.
7.3.4 Search settings

The user can interact with the settings for the search algorithm and result
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ranking, as shown in Figure 18.
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Figure 18 — Search settings
The icons shown in Figure 18 are described in Table 5.

Icon ALT Text Action

m==== | Change the weighting | Weighting slider icon allows the user to
of this action on change the level of impact each action or
search results entity has on the search algorithm.

& Weighting locked Allows the user to unlock the weighting value,

so it can vary again.

& Hide Collapses a particular section of the Ul.

& Show Expands a particular section of the Ul to show
the respective actions or entities.

Table 5 — Search settings icons

Figure 18 closely resembles Figure 14, as the user can change the relative
strengths of the inputs to the search algorithm in just the same way as they can
for the relevance algorithm. The user has the option of tying the weighting
settings to be the same as their relevance settings.

The user has additional options they can change under “Search other settings”,
including:

e The number of results per page in both search result views
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e The information to include in the extended view
e The columns to include in the folder view

In addition, the user can add in new buttons that allow them to further alter the
search results. These are accessed via a library similar to that described in
Section 7.3.3. Examples of the functionality of these custom buttons includes:

e “Limit it to mail | read”
e “Show me mail read by more people”
e “Show me more recent content”

o “Let me change the weightings” (presents the user with a pop up to
change the weightings of their search criteria)

A user can enforce any changes on either a session basis (during a particular
log in session of searches) or for all future searches. This option is important,
as it allows the user to increase the weighting towards specific criteria for a
given search in which those criteria are important.

7.4 BlueSpace TransMail Search Results

7.4.1 Search results

Most email clients always return search results in a view resembling a mail
folder. The use of this representation dates back to the origins of email, when
it was designed by technologists for technologists, and reusing an existing
graphical interface (the folder listing) was easier than designing another one.

The primary reason for the prevalence of the folder view for search results from
mail is the wide adoption it received in email’'s early years rather than its
suitability for the purpose. Today there is a surprising lack of innovation in the
way search results are presented to end users, just as the search mechanisms
and algorithms are archaic.

BlueSpace TransMail search has two views for search results:

o Folder view: A representation based on the way users are
accustomed to viewing search results.

o Extended view: A representation more closely resembling the way
users are accustomed to viewing web search results.

Providing both views and then allowing the user to choose which they prefer as
they conduct their search ensures user satisfaction. The application
‘remembers’ the user’s previous choice, and defaults to this view each time the
user conducts a new search.
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7.4.2 Folder view

The folder view of search results is shown in Figure 19.
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Figure 19 — Folder view search results
The icons shown in Figure 19 are described in Table 6.
Icon ALT Text Action
G Back to previous Takes the user back to the previous search
search they performed.
e Forward to next Takes the user forward to the next search
search they performed (only available when the user

has already gone back in the search history).

(Popup explaining Relevance slider icon allows the user to
value) change the relevance value for the content in
question.
& More information Spawns the popup shown in Figure 10.

Table 6 — Folder view icons

The view is intuitive, and designed to be such. The table indicates the author
and recipients of each mail, the subject, any designated Jobcode, key dates
(delivered and read) and the mailbox the TransMail resides in. In addition, the
table includes an information icon that allows access to the same popup box as
that shown in Figure 10, and relevance sliders for each TransMail returned by
the search.

The row above the column headings includes some useful capabilities for the
user. The user can refine the search and can also search within the results
they have already been presented with. ‘Back’ and ‘forward’ buttons allow the
user to move up and down their search history with a single click. The user
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can sort each column ascending or descending to further customize the results
view.

7.4.3 Extended view

The extended view of search results is shown in Figure 20.
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Figure 20 — Extended view search results

The icons shown in Figure 20 are described in Table 7.
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Icon ALT Text Action

G Back to previous Takes the user back to the previous search
search they performed.

e Forward to next Takes the user forward to the next search
search they performed (only available when the user

has already gone back in the search history).

& Hide Collapses a particular section of the Ul.

=l Show Expands a particular section of the Ul to show
the respective actions or entities.

kl\ Why was this found? Launches a popup indicating why a given
piece of content was shown as part of the
search results.

(Popup explaining Relevance slider icon allows the user to
value) change the relevance value for the content in
question.
Js More information Spawns the popup shown in Figure 10.
I‘:}} Find all copies of this Shows a custom Smart Folder (dynamic) with
submessage all TransMails that contain the given
submessage.
& Find submessages Shows a search result page in the default
like this preference of the user (see Section 7.4), with

submessages deemed to be similar to the
given submessage.

v Visualise users Shows a popup with a visualisation of the user
interaction that took place to make this
TransMail, similar to Figure 2.

¥ Visualise mail Shows a popup with a visualisation of the mail
interaction that led to this TransMail, similar to
Figure 3.

Table 7 — Extended view icons

Figure 20 bears significant resemblance to web search results, as was
indicated in Section 7.4.1. As in the folder view for search results shown in
Figure 19, Figure 20 includes options to refine the search, search within
results, and move backwards and forwards through search history.

The “News” content set is the results of searching a corporation’s knowledge
base and intranet site — not TransMails. The first two items are links to
external content that the search spider found on the intranet site, whilst the
second two items have been written by other employees as part of the
corporate knowledge base. The search results in BlueSpace are highly
customisable, and additional content feeds can be placed into these top items.
The corporation can assign content feeds to each user through the
administrative interface, or can allow the user themselves to choose different
content feeds. This functionality can be acquired as a module that acts as an
extension to the BlueSpace Integrated Governance Management module.™

The next three items are shown rolled up, but the user can click the chevron to
display each set of search hits. The content makes up these categories is
shown below:
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Contexts (4)

e Development

o Denver
= Test
o UK
= Ul test
e Sales

o TAM resources
= ROl tests
= Deployment testing
Jobcodes (2)

e Capita deployment

o Capita testing process
o DKW deployment

o DKW testing process

People (9)

e Users

o John Testerea

o Testin Cozonack

o Suzanne Eteste
e Domains

o Denver Test

o UKTest
o Groups

o Capita testers

o DKW testers

o Ul testers

o Volume testing group

Each of these sets constitutes a set of entities in BlueSpace, and the
occurrences of the search term within them. The number shown in brackets
denotes the number of search hits in each category.

Below these categories in Figure 20, the search results list hits within
TransMail content. Each search hit highlights the content that caused the item
to appear in the search results, with the following display schema:

e The subject of the submessage

¢ A magnifying glass containing a question mark

e The relevance of the submessage

e The body text showing the instances of the search term
e The people involved — sender and recipients

e A set of property icons identical to those in Figure 8
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e The Jobcode or attachment name if they are part of the search hit
e The date the mail was received and read
e The mail folder in which the respective TransMail appears

Clicking a user (or group or domain) name causes the application to display
the respective smart folder of the searcher’s interactions with that population
entity. Clicking a Jobcode, context or other entity has a similar effect.

Clicking the magnifying glass with a question mark inside spawns a pop up
window indicating to the user how the result matches their query. This allows
the user a quick way to understand why the result would be of relevance to
their query, and how the application arrived at that decision. It also allows the
user to provide feedback to the application (and thus algorithm), by indicating
whether the result was what they were looking for.

Note that the relevance slider for the submessage with the subject, “Don’t
bother reading — just a test message” is quite low given that this is the first
page of the search results. This highlights the fact that the relevance sliders
are not respective to the search being conducted — they are absolute based on
the output of the relevance algorithm. Relevance in search, described in
Section 5.1, is used to determine the ranking for the search results (though
may also be displayed as a user preference). This test submessage was
deemed to have low relevance as few people read it, given it was a test and
not real content. However, the fact that the body of the submessage contains
many instances of the word “test” helped drive the submessage up ranking of
the search results given the query was for the word “test”.

The search result, “Don’t bother reading — just a test message” does not show
the instances of the search term in the message body. This is because the
submessage is unread, and the governance engine in BlueSpace does not
allow partial reading of a piece of content in a user’s incoming TransMails. The
user must click the submessage to read it if they wish to view the content.

There are two options for search term highlighting. That shown in Figure 20
display the search term in bold to help the user identify the terms. Another
option (at the bottom of Figure 20) is to highlight the search terms — this is
particularly useful for searches for multiple terms, as it highlights each term in a
different colour.

The language of this section has indicated that each search hit is in fact a
submessage, not a TransMail per se. It is up to the user to decide whether
they wish to only search ‘current submessages’ as part of TransMails, or
whether they wish to include historical submessages. This option was
discussed in Section 7.3.2.5.

The page numbers at the bottom of the screen in Figure 20 are outside the
iFrame containing the search results, and allow the user to move between
pages of results.

/.5 Summary

This section has overviewed the search interface in BlueSpace with respect to
the end user — how they see it. It contains a number of novel features that
improve the user’s search experience. By introducing real-time interaction with
a relevance algorithm, mail content can be leveraged as the knowledge base it
has become rather than just a ‘content skip’ in which no-one can ever find what
they’re looking for.
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8.1 Introduction

Blogs are an upcoming area for communication on the internet, and follow the
‘smart pull’ as opposed to push model. In essence, a user subscribes to a blog
like a newsletter, and this data is then automatically pulled into their user
interface by the application client (e.g. Microsoft Outlook).

There are a number of advantages for blogs over email for certain types of
communication, such as:

e They are automatically structured by author or other criteria.
e They do not block up the inbox like newsletters.

In many ways, the popularity of blogs can be seen as a user backlash against
mail overload.

8.2 Relevance In Blogs

While this white paper has focused on applying the BlueSpace relevance
system to a mail environment, the same system can be applied to blogs. The
actions of users can be recorded, the relevance of given blog listings
calculated, and the importance of the various entities involved inferred.

BlueSpace relevance in blogs has been applied to both the BlueSpace blogs
model and also to other open-standards blogs and blog interfaces using a plug-
in approach similar to that described in Section 6.4 and illustrated in Figure 7.

For brevity, relevance in blogs is not described in full, as it is highly analogous
to that in mail environments.
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9.1 Brain Dump

We need to compare to Google’s page rank technology, and there’s a great
study of it here: http://www.webworkshop.net/pagerank.html

Other links:

http://ausweb.scu.edu.au/aw2k/papers/lowe/paper.html

Need an expert in this area.

Need to discuss the way BlueSpace does (or will) split up content into a query
store and a transactional store.

Calculate relevance for content as it comes in, then change it each time a user
does an action, then weight it for people relevant to me, then recalculate
importance scores for people on say nightly basis.

May be that due to outliers and random behaviour, if one person leaves a mail
open for 30 minutes it's less than 10 times relevant than if ten people do.
Need a way to deal with outliers — but not likely to get more than one.

If you forward to your boss and that’s more important than one you sent to the
office secretary, so you need to run the algorithm iteratively. This is because if
the boss is of higher importance the secretary, then forwarding a message to
the boss from Bob increases Bob’s importance more than if you forwarded it to
the secretary.

Importance of content can be done in realtime, importance of people can be
reassessed each night.

Taking lag time — so longer you wait before reading, the less important.
Most others deleting mail — might want to weight the users again.

Different people can have different relevance ratings for different respective
users — my boss matters more to me than they do to someone else in a
different department. So need an n by n matrix.

Each user can affect the relevance scale for any other user as part of a
learning cycle / feedback loop.

Big difference compared to normal search engines — each user gets different
results.

Relevance scores need to drop off over time — so data that’'s two years old
should have less impact than stuff that's 2 months old.

Relevance actually varies over time — during a particular date period a user
may be much more relevant to me due to the project | was working on with
them. This clearly reflects search, as relevance could be based on today’s
relevance values or the relevance value relative to the date the content was
written.

Searches should go back into feedback loop — potentially has greater impact
on future searches than on messages I'm interested in now, as relevance
criteria changed over time. What you’re interested in when searching may be
very different to what you’re interested in when reading — Dilbert cartoons may
be the highlight of your day, but you never search back to find particular ones.

Multi-dimensional — if | email Andrew cc Yul and he always keeps it, then email
Andrew cc Dan and he always deletes it, then different relevance.
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Need to think about common themes in searches — how do you delve into this.
Have all the data in a structured way, but how do you recognise themes and
related themes through quasi-structured mail content.

Note that in the TransMail view, the TransMail relevance should be some
algorithm summing the relevance of the submessages (both current and
history) though the relevance components should drop off over time. So the
further back in the history you go, the less effect that submessage has on the
TransMail’s overall relevance.

In order to assist the algorithm limiting the size of data it needs to pull in
conducting the search, the administrator could reduce the initial data set. As
an example, an administrator can determine that only the last 3 months of data
are searched first, and the user is given a button saying “Expand search” to
allow them to include older content.

From an algorithm perspective, the application can search first through content
with a relevance over a given threshold value, which reduces the
computational load and increases response times for building the first pages of
search results. Also, typically a user will find what they are looking for in the
first couple of pages of results, thus searching through to low relevance
content is an unnecessary performance drain.

Note that the time spent reading a given TransMail may also be indicative of
relevance, and could be built into the relevance algorithm.

We also need to build in the idea of a federated weightings model, in which
corporations provide the derived values for weightings of different actions by
web services to a central pool. This increases the sample size, and means
that new systems don’t start from random values — we build ‘understanding’ of
users’ action weightings across corporations. Later, this could also be
classified according to different verticals, as health care weightings might be
different to manufacturing or military systems.

9.2 Initial Maths

NOTE THAT THIS INITIAL MATHS HAS BEEN DRAFTED WITH A
MATHEMATICIAN, BUT IS IN NEED OF SIGNIFICANT CHANGES. IT IS
INCLUDED HERE FOR COMPLETION IN THIS CURRENT DRAFT.

9.2.1 Introduction

There are three lists of attributes which could feasibly influence the Transmail’s
relevance to a receiver user. The three lists are groupings according to mail
actions relevance, collaborative relevance and defined importance factors,

which | shall label 4, B and C respectively. The most obvious starting point is

to work with indicator functions, J() , which are simply “on” or “off”, depending
on whether the attribute is favourable or not. This is fine for attributes such as:

“If a user receives a TransMail and replies to it, then the content of the original
TransMail is likely to be of significant relevance”,

but not necessarily for attributes such as:

“If a user has read a given TransMail many times, then it is likely to be of
significant relevance to them.”,

where a score function may be more appropriate, with a higher score
dependent on the number of times opened or read. However this causes
problems of relative weighting amongst attributes, and in any case we can
create an indicator function by defining a threshold value of number of times
opened or read. The third list is different as it deals with importances (see
later), and thus must have a contimuous scale of values. These importance
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functions are called I('). A working formula for the relevance, R(TM), of a
given transmail, TM is then:
R(T, )—l LiwAJ(A )+wa3J(B )+LiwC1(C)
)= ; : ; , , 4
3 WA = J J WB = J J WC = J J

n,

A B
where , "5 and ¢ are the number of attributes in each list, W , W and

c
W~ are weightings associated with each attribute to allow for the possibility
that some attributes are deemed of greater intrinsic relevance than others, and

A B C
w , W™ and W are the sum of the weightings in each of the three lists. Of

course if the weightings are all unity in a list then W =n for that list. This
formula assumes that the relative maximum weighting of each list is equal to 1,
a sensible option; it may also be sensible to weight each list in the ratio

Wy iWy :WC, in which case the formula would be:

R(TM):%{iij(Aj)quiwa(Bj)+iwf1(cj)]

where:

ng ne

Wziwf +2wf +2ch
j=1 Jj=1

J=1

the sum of the weight within and across the lists.

9.2.2 Importance

The third list is special in that it introduces the interactive aspect of relevance
between users through entity importance, whereas the first two are purely
independent in their individual factor contributions to relevance. This is
because the intrinsic nature of these factors for mail actions by the user or by
other users other than the user in question will affect the relevance of the
Transmail, but the relevance of the Transmail will not feedback into the
quantification of these factors. They either happen or they don’t — the fact that
the relevance may dictate whether these actions are engaged is irrelevant
here, as we are merely revising relevance in the light of past actions. However,
the importance factors are different. Here the values of these factors are
affected by the email traffic that has occurred. For example the importance of a
user is affected by the receipt of Transmails from other users — his/her
importance perturbs or is shared by the importance of the other users. This
interactive process must be taken into account before the importance can be
fed into the equations (1) or (2) in a search. Similar arguments will apply for
other importance factors, so we will assume that we can focus on one such
importance factor, say the user importance factor.

To estimate the importance of a user the following model can be considered.

0

1. There is, for user !, an intrinsic immutable importance, L , Which is
set globally and presumably takes into account levels of responsibility
within the organisation. This intrinsic value should ensure that the
mechanism doesnt result in total uniformity of user importance.

2. If a Transmail is sent from user ! to user / , the importance of user J

is amended slightly such that if user [ s of higher importance than J
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then the importance of J is raised; however if the importance of lis

lower than / then the importance of J is lowered. There is in essence
a sharing of importance from the sender to the receiver. The
importance of the sender is unaltered by the Transmail, but of course
his/her importance relative to the receiver has been altered, such that
the difference between them has been reduced.

3. The “sharing parameter’, &, dictates the degree of this sharing, with

O<a<l | practice & will probably high, say 0.9 or higher. There is
0

I,
also a parameter s to allow for the restraining to the preset level, /.

With this, an equation to update user J s importance at the k th update from
Transmail’s received since the last update, k—1is:

k) _ pr0 -l OO ke
1Y =A+(1-a- P, +Z,Z=1:I" /C,

where G is the number of recipients of the ! th email. Note in the summation
the same user may appear more than once. Note unless we divide the third
term in the formula above by | we will always increase the importance of a
user by receipt of Transmails. This should not, of course, be the case.
Furthermore if no emails are received the importance is slightly reduced; this is
feasible as it indicates a nonparticipatory aspect of the user.

9.2.3 Example

A B C

User A has sent a Transmail to B who has sent a Transmail to C. Here:
I =AY +(-a-PIL

Iy=fAy+(0-a- )" +al

IL=8+(-a-PI +ay’

This system of equations will be solved iteratively in what is essentially a
Gauss-Seidel algorithm procedure until convergence to a sensible precision.
This procedure will then be repeated every regular time period, say daily. In
this example, the more important A is, the more important B becomes, which
then increases C’s importance more than if B had not received the email from
A.

The importance model above allows for relative importance for B with respect
to A, as the adjustment resulting from a Transmail between A and B depends

on the relative values for IA and IB.
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9.1.4 Time-dependent relevance

Returning to the main framework equation for relevance (for example equation
(1)), we would like a received Transmail's relevance to generally a time-
dependency. We should therefore premultiply the formula in equation (1) by a

G().

sensible function of time,

R(T,) :w(Wiiwﬁ(Aj) +Winzgwf1(31) +Liwf1(cj)J

3 A4 j=1 B j=1 WC J=1

For example G(1) might reflect relevance of a project up to a deadline time, l
, beyond which the relevance begins to decay:

G(t):{l t<t,

e >,

where 4 isa decay constant (high for rapid decay, low for slow decay).

9.1.5 Notes

1. These formulae are additive in their nature between the three lists, but
for importance is interactive within. A further degree of sophistication
might be to include degrees of effect, say on user action which is
dependent on the importance of the user or other entities. These are
then interactions between the actions and the importances.

2. There is no effect on the sender’s importance of the Transmail in this
model. We could model alternatively with the adjustment to importance
being made to the sender rather than the receiver, or both.

3. The model for importance is reminiscent of that used for the PageRank
system by Google, but is not exactly the same. The same iterative
procedure, which will emply the basic Gauss-Seidel algorithm is
employed however.
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10Conclusion

Email is now the most voluminous communication medium on the planet.
Business users are drowning in a ‘torrent’ of content. While in part much of
this may be external Spam, much of this email in large corporations is internal
Spam through dysfunctional email use and the simplicity of the Cc: function in
email applications. A typical business user can receive over two hundred ‘real’
emails (excluding external Spam) each day.

BlueSpace Mail Relevance is designed to alleviate the email pressure on end
users — improving corporate efficiency and helping to re-establish ‘quality of
life’ for end users.

BlueSpace Mail Relevance watches how users interact with content and
implicitly other users and entities in the system, and takes each user’s
behaviour as the primary input into the relevance algorithm. The attraction of
this approach is that it collects vast amounts of statistical input data to the
algorithm, but does not require additional user time. BlueSpace Mail
Relevance watches and learns.

BlueSpace Mail Relevance may be applied at a single user level only — based
on a user’s own actions. It can also be applied across an entire corporation in
a collaborative manner, which greatly increases its accuracy by providing more
contextual data.

The mathematics and computing behind BlueSpace Mail Relevance is certainly
intricate and involved, but all of this complexity is hidden from the end user.

BlueSpace Mail Relevance will set a new standard for mail content handling in
the global communication marketplace. In a business world in which
everything is getting faster all the time, BlueSpace Mail Relevance will
ultimately act as the ‘swimming coach’ and f‘flotation aid’ to corporate
managers around the world.
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This document relies on the following term definitions:

e Business Records Management (BRM) — the market in which
BlueSpace positions itself, abstracting content from communications
that constitute business records, and managing this content in strict
compliance with a company’s policy.

e TransMail — the unit of mail in BlueSpace, and thus the directly
analogous ‘envelope’ to email for users. A TransMail is made of a
current submessage (which determines the TransMail subject, sender
and recipients), and one or more history submessages.

e Submessage — a textual content fragment, authored by a user or
computer, referenced by TransMails. Note that a submessage
includes or may consist entirely of form components (e.g. check boxes
and dropdown selection boxes).

e History submessage — a submessage that forms part of the history
portion of a TransMail. Any TransMail sent as a reply or forward will
have one or more history submessages.

¢ Future submessage — once a TransMail containing a given current
submessage, A, has been sent, it may later be forwarded or replied to.
Any submessage that becomes the current submessage of one of
these later TransMails is a future submessage with respect to
submessage A.

o Attachment — a file fragment, attached by a user or computer,
referenced by TransMails.

e Population Structure — consists of all users and describes how those
users belong to domains and groups.

o Entity — a collective name given to any actor or object in the system,
i.e. a user, domain, group, context, Jobcode etc.

o Domains — sets of users. They are hierarchical in that domains may
have sub-domains. These sub-domains default to having the same
properties as the parent (though each property can be specifically
changed). Domains are mutually exclusive.

e Groups — sets of users that span domains, such that users in different
domains may belong to the same group. Groups are not hierarchical
and are non-mutually exclusive, i.e. can overlap.

e Relevance — an indication of how likely it is that a given piece of
content will be of interest to a certain user. Relevance can be applied
to both content viewing and content searching, and is the result of an
algorithm.

o Importance — a measure of the level of significance an entity has to
another. For example, if John always reads and replies to mails from
Sally, then Sally is important to John. Importance is an input to
relevance. Note that a given entity will have lots of importance values,
as these values are all relative to other entities.

e Actions — users’ actions determine both relevance and importance
values. Both direct user’s actions and collaborative actions (actions of
other users on the same content) are taken into account.

o Slider — a user interface feature that allows a user to view relevance
and importance values similar to the bars of a graphic equalizer in a
sounds system. The user can click and drag the slider’s level to
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provide feedback to the system, similar to changing the level of a bar
on a graphic equalizer.

Importance chart — a visual representation of the way the importance
of a given entity has evolved over time.

Compliance Policy — an overarching term defining all aspects of
compliance in a BlueSpace system.

Rule Set — a collection of rules that govern the actions that users can
carry out in the BlueSpace system.

Rule Type — rule types are categorised as follows: Communication
Rules, Readership Rules, Action Rules, Retention Rules and Search
Rules.

Rule Categories — divides a Rule Set by rule type.

Standard Rule Set — the Rule Set applied to messages if no Jobcode
is specified — in other words, the default rules.

Communication Rules — determines how users, groups and domains
can communicate with other users, groups and domains.

Readership Rules — determines which users, groups and domains
can read a given piece of content after it has been written during its
entire lifecycle (including mail forwards, etc).

Action Rules — determines whether a given piece of content can be
forwarded, copied to clipboard, saved, printed, replied to all etc. This
Rule Type

Retention Rules — determines for how long a given piece of content
should continue to be retained.

Search Rules — determines which content users can view when
searching the entire message database.

Jobcode — a way of linking any given submessage with the rules that
affect the way that it is handled, allowing exceptions to the default
behaviour described by the Standard Rule Set.

Compliance Administrator — a ‘super-user’ who creates Compliance
Policies in the BlueSpace system. Note this is a role (or privilege)
given to a user, as are the other administrator roles listed below.

Administrator — a ‘super-user’ who creates and manages domains,
groups and users. Note this is a role given to a user, and a user may
have more than one role given to them.

Auditor — a ‘super-user’ who can view a log that indicates every action
performed in the BlueSpace system.

Compliance Log — a log that records any event that, if carried out,
would contravene the Compliance Policy.

Audit Log — a log that records every significant action that occurs in a
BlueSpace system.
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