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SUMMARY

This paper describes an electronic mail system which has been implemented to provide
facilities for the receiver as well as the sender of electronic mail. As well as the usual mail
creation, transmission and filing operations, the system allows the receiver to specify
automatic redirection of mail, and provides classification facilities so that the order of rnail
preselltation is utlder the receiver's control. The systern also includes an automatic rnechan-
isrn for acknowledging mail and for cancelling r''ail which is either out-of-date or which was
serlt in error. The model on which the system is based is a non-automated oftce, so analogues
of waste paper baskets, etc. are provided.
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IN' I 'RODUC'I ' ION

In a perceptive editorial in the ('ommunications oJ the lC,'14, Denningl remarked on
some of the problems posed by the introduction of electronic mail systems. 1'hese
problems arise because it is easl.and cheap to send mail to many different users even
rl 'hen that mail is only peripherally relevant to their interests. Existins electronic mail
s-vstems, such as that described bl (]ardner,2 are geared touards the creation and
transmission of mail and do not usuallv provide facil i t ies 'hich allo* the receiver to
control the presentation of mail. As a result, users of large-scale electronic mail
systems may be presented rl i th much more mail than the-v actuall_v r,vant and cannot
decide for themselves how mail should be presented to them.

We believe that these problems of electronic mail sy.stems are a result of the
evolution of these systems from ver1. simple message-passing procedures u hich are an
inherent feature of most t ime-sharing computer s_vstem. These systems are designed
fbr transmitting short messages and the users are, generallv, colleagues or friends. As a
result, the majorit_v of electronic mail systems do not take into itccount hou,non-
electronic mail is actuall-v handled in most organizations.

In designing our system, rve deliberately avoided basing its facil i t ies on existing
mai l  sys tems such as  the  Un ix  NIAI I - r  command.  Rather ,  our  s ls rem,  r rh ich  ue  ca l l
the Electronic Secretarr', is based on a model of a human secretarl '  and olfice system
and simulates, to some extent, horv non-electronic mail ma1'be handled b1 a personal
secretary.

' l 'he 
responsibil i t ies of secretarial staff varv from organizati<)n to organization but,

in all cases, their mail handling functions are not merely confined to mail distribution.
Some of the tasks r,hich a secretary might undertake are:

(1) Mail redirection. If the indii ' idual to $'hom mail is addressed is on holiday or on
a business trip, he or she mav tell the secretar) that all mail is to be handled bv
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some other person in the organization. Alternatively, he or she may tell the
secretar-v to fi l ter the mail and pass urgent mail or mail on particular topics to
some other person and leave personal and non-urgent mail to be handled rvhen
the original recipient returns.

(2) Mail classiJication. A secretarl '  can order mail so that more important items of
mail come to hand before routine circulars, advertising matter, etc.

(3) Mail acknozaledgement A secretarl 'mal be instructed to acknouledge mail as it
i .  d c l i r c r c d  t o  t h e  r c c i p i c n l .

(1) l lail f i l tering. A secretar-v mal read mail before deliverv and, depending on the
contents andior the sender of the mail, decide that that mail is best handled b-v
someone rvho is not the original addressee of the mail.

' l 'hese 
tasks have nothing to do u ith the sending of mail but are exclusively concerned

with the receiving and presentation of mail. To execute these tasks, the secretar-v
makes use of instructions given to him or her by mail recipients or uses implicit
knorvledge of the structure of the organization. Florvever, as he or she does not need
to 'understand' the mail, i t is possible to automate these tasks. Our system, the
Electronic Secretzrrl s-vstem (IISS), allows the user to specify horv his or her mail is

to be processed. Horvever, as it is intended as a general-purpose s,vstem, it does not
include inherent organizational knorvledge.

As our s-vstem provides fairl) standard mail creation and transmission facil i t ies, the

remainder of this paper concentrates on a description of the more innovative features

of the Electronic Secretar-v program. In the following section, we describe how mail

ma1' be categorized, redirected, acknouledged and cancelled. 
' l 'his 

is follorved b.v a

brief description of the implementation of the sl stem and the paper concludes rvith an

assessment ol our s-vstem.

SYSTE\I  FACILITIES

In common rvith other electronic mail s,vstems, the IISS offers the usual facil i t ies of

mail creation, mail transmission, mail presentation and mail f i l ing. 
' l 'hese 

are

implemented via a menu-driven interface where the user selects the operation to be

carried out, creates his or her input if necessarl ' and, if the operation is mail

transmission, specil ies one ()r nore addressees. As u'ell as being able to send to single

users and groups of named users, there also exists an address ,qll which allou's
'circulars' to be sent to all users of the mail s)'stem.

Each item of mail is tagged b-v the s) stem w'ith the names of the sender and receiver,

rl i th a creation date and rvith a user-supplied tit le. It is then entered in one or more

mailboxes alier shich it ma-v be accessed b-v addressees.
As lell as these standard electronic mail facil i t ies, rve have also included additional

sys tem fac i l i t i cs  rvh ich ,  as  fa r  as  r r .  r r re  a \ \a re ,  a re  no t  ava i lab le  on  o ther  e lec t ron ic

mail s,vstems and u'hich are direct analogues of functions rT hich ma-v be carried out by

a human secretar-y. These facil i t ies are:
(1 )  ma i l  ca tegor iza t ion
(2) mail redirection
(3) mail acknorvledgement
(4)  ma i l  cance l la t ion

We describe each of these facil i t ies it.r more detail belou
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Mail categorization

It is a truism that $'e do not regard all mail, electronic or others ise, in the same rva-v.
In general, u,e l ike to deal rvith mail marked urgent and personal before routine
reports, circulars and advertisements. We usuallv separate our mail into different
classes and examine these classes in order. 

' l 'his 
classification mav be carried out by a

secretarl '  or ma-v simplv be done b1'examining envelopes and, using details on the
envelope, roughll '  classif-ving each item of mail. Alternativel-v, r,r,e ma,v skim through
the mail selecting the most interesting to read immediately and putting others aside to
be dealt \\ ' i th later.

Unfortunatell ' , most electronic mail s1'stems do not permit mail classification but
treat all i tems of mail in the same rva1. 

'I 'he_v present the mail in the order it u'as
recieved rvith no distinction made betrveen urgent messages, personal mail, lengthl
reports and routine circulars.

The so lu t ion  proposed b1 '  I )enn ingr  sas  fb r  each user  to  have a  number  o f
postboxes lvith each reserved lbr a different t-vpe of mail. Rather than adopt this
suggestion explicit l l , u'e have implemented classification b1' allou'ing the sender to
inc lude ' f ron t  o f  enve lope '  in fo rmat ion  u i th  h is  ma i l .  He ma-v  mark  mai l  as 'u rgent 'o r
'persona l '  o r  ma l ' s imp l l ' send i t  as  'genera l '  ma i l .  \4 'e  a lso  have a  spec ia l  c lass  o f  ma i l
uhich consists of messages acknouledging that mail has been read. 

' l 'hese 
acknou'-

ledgements are system gener:rted and, naturall l , are not themselves automatically
ackno$,ledsed.

Nlail is normall-v classified bv the sender and is presented to the user in priorit-v
order .  

' l ' he  
o rder  o f  p resenta t ion  is  as  fo l lous :

(1) Urgent mail. ldJJe assume that this mail should be read as soon as possible so it is
presented first rvhen a user asks to read his mail.

(2) Personal mail. This is mail from friends and colleagues and $,e assume that the
reader  rv i l l  $an t  to  read th is  be fore  o ther ,  more  genera l ,  ma i l .

(3) General. mail. \\e classif-v mail rvhich is concerned rvith the evervda.v aspects of
lvork as general mail. 

' l 'herefore 
reports, notices of seminars, minutes of

meetings! etc. all fall into this categor).
(1) Achnouledgen ez1s. These are simpll '  notices that an item of mail q'hich u'as

previousl-v posted b1'the st'stem user has been read. These are useful but not
particularl"v interesting so thel' are the last items of mail presented to the reader.
The classification of an item as an acknou'ledgement is carried out b1'the ESS.

Natura l l l  ,  the  user  ma)  o r .e r r ide  th is  de fau l t  p resenta t ion  order  and exp l i c i t l y  reques t
that a particular class or item or mail be presented to him.

An item of mail mal be classil led bt' the sender as 'urgent'. Urgent mail is mail
which, presumabll, must be read and processed fairly quickll. so it is imperative that
the  user  se ts  to  kno\ \ ' tha t  such mai l  i s  ava i lab le .

Normally, the Electronic Secretarl 'does its rrork quietl-v. ' lhe 
usual mode of usage

is  fo r  the  user  to  ask  to  read h is  ma i l  once or  t r r i ce  a  da l ' s i thout  necessar i l v  kno* ' ing
uhether  ma i l  i s  ava i lab le  o r  no t .  I lo rvever ,  in  the  same \ \a ] 'as  a  human secre tarv  can
interrupt u'ith an urgent message, so too c.rn the Electronic Secretar.v. \\ ihen
urgent mail arrives lbr a user u,ho is Jogged on to the slstem, his terminal is'beeped'
and his other uork is interrupted q'ith a message that urgent mail should be read.

' l 'his 
urgent mail facil i t-v is potentiall l '  open to abuse in that anl.mail mav be

classified b-v the sender as 'urgent' and given top prioritv even if i t is a routine circular.
\\:e hesitate to restrict the facil i t l ' ,  to particular senders sa1', as urgent mail might



820 L SO\{N' IERVILLE AND D. J.  S\ t I  l 'H

derive from any source. IIouever, r,r 'e place a restriction on the length of urgent

messages (currentlv 800 characters) rvhich means that reports, minutes of meetings,

etc. cannot be classified as urgent by the sender.
We make a distinction between urgent mail, rvhich ma.v be impersonal, and personal

mail, which need not be urgent. We define personal mail as mail from friends and

colleagues which the recipient u'i l l , almost certainly, want to read.

A mail recipient rnay decide l l 'ho may send personal mail to him by giving his oitn

private mail system password to selected senders. \Vhen a sender uishes to classify

mail as 'personal', he must provide this passrvord as rl ell as the recipient's identif ica-

tion. If he is unable to input the correct password, the system automaticallv classifies

the mail as 'general' rather than 'personal'.

Mail which is neither urgent nor personal is termed 'general'mail and there are no

restrictions placed on this t.vpe of mail. Houever, te have included in our s-vstem a

mechanism u,hereby general mail ma-v be assigned an importance in the range 1 to 8

and this mail is presented to the reader in order of importance. Therefore mail rvith

importance 8 is presented first, follorved by mail of importance 7, and so on.

In our user communit! ' , made up of research lvorkers, it is probably unnecessar,v to

provide as many as eight importance categories. It is diff lcult for a sender to be

objective about the importance of his mail and the normal tendenc-v is to use the

highest category of importance. As rl 'e have no means of charging for mail, there is

l itt le rl 'e can do to control this tendency. However, the importance classil ication is

useful even although it is not much used by senders of mai-.

It provides a mechanism u herebl a reader may order his or her mail in the order in

which he or she wishes to deal s' ith it. In essence, a user may reclassifl '  mail by

intercepting it as it is presented and redirecting it to himself rvith modified

importance. Thus if he considers the real importance of an item of mail is '{ say, but

the sender has assigned an importance of 7, the sender's classification ma,v be changed.
'Ihis reclassification ma-v either be carried out automatically according to the sender's

identity or mail contents or ma-v be specified b-v the reader after the mail has been

skimmed. We will discuss this facil i t-v in more detail in the follo*' ing section.

The lowest presentation prioritf is assigned to acknou'ledgements rvhich are

automatically issued by the electronic mail s1'stem. These are presented last to the

reader unless he explicit ly asks to see them before other classes of mail.

Mail redirection

It is often the case that mail u'hich u'e receive on some particular topic should have

been sent to some other person rvho is better qualif ied to deal s' ith that mail. There are

also times when rve knorl that rl 'e \ ' \ ' i l l  not be available to process mail and rT'e ma1"rl ' ish

that our mail, apart from personal mail, should be redirected to someone else for

processing. . l 'he Ii lectronic Secretar,v system provides mail redirection facil i t ies which

can be triggered automaticall! '  b1' either the mail contents or b-v the mail sender's

identit,v or q'hich can be invoked manuall-v as a user reads his mail.

The concept of redirecting mail does not just cover the notion of sending matl to

another user. It also provides a mechanism rvherebl' the user of the Electronic

Secretary system ma!' classif-v his mail according to sender or contcnt and a

mechanism for discarding unw'anted mail. It is thus a very general facil i tr- $'hich

contributes significantl-v to the power of the system.

We allow three possible destinations for redirected mail. These are:
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(7) Another sr-stem usel.IIail is redirected as specified u'hen it is best handled bv
someone e lse .

(2) 'fhe 
original recipient of the mail. A user can specif-v that some classes of mail

should be redirected to himself. As it is possible to modif_v the importance of an
item of mail when it is redirected, this means that the user ma1' assign his orvn
importance ratings to mail on specific topics or from specific people.

(3) The special user'wpb'. Redirecting mail to this destination is analogous to
throwing it in a lvaste paper basket.

We il lustrate, by examples, holv the redirection facil i t ies are used in our system.
Assume that there is a user of our Electronic Secretar-v system called John. At some
stage, John goes on a business trip which takes him alr,ay l iom his oftice terminal for
an extended period. We explain belou, horv he might redirect different classes of mail
rl 'hi le he is awav and holl 'he might use the mail redirection facil i t ies on his return.

Say John serves on some organizational committee lr, ith all committee mail sent to
him bv other committee members logged in as user COMSEC. While John is au'a-v,
his place on the committee ma-v be taken, temporaril_v, b-v his departmental colleague,
Anne, and all mail from COMSEC should be sent to her rather than to John. Rather
than inform all committee members that mail sent from CONISEC should be directed
to Anne instead of John, John simpll sets up a mail redirection specifying that all mail
from COMSEC to him should be automatically redirected, u,ith unchanged im-
portance, to Anne. The svstem monitors John's incoming mail and when mail from
COMSEC is detected it is redirected to Anne.

Another of John's responsibi I i t ies is to collate computer terminal fault reports and
call out hardware maintenance services as required. 'I 'hese 

reports are mailed to him
on a special-purpose form headed 'Terminal Fault Report'. While he is au'ay, this
dut-v is taken over b1'another user called Ron so, to redirect fault reports to him, John
simply specil ies that all mail containing the string "l 'erminal Fault Report'should be
automatically redirected to Ron.'I 'here is no need for users to kno$ that anv change in
the reporting system has been made.

To minimize the volume of mail auaiting his return, John mal, wish to discard mail
from particular senders rvhom he knou s are guiltv of sending large amounts of ' junk'

mail. He may also s'ish to delete mail about events rvhich he knons he nil l  be unable
to attend. Say user RD persistently uses electronic mail to send advertising matter.
John ma-v specif-v that an"v mail from that sender should be redirected to 'rvpb' u hich
means that the mail l iom RD is not presented to him. Similarly, as John knous he wil l
be unable to attend meetings of his lvine tasting club rvhile he is alva-v, he ma1' specify
that all mail containing the string ' l l txt lrsrrNc' should be redirected to 'u'pb'.

After redirecting some of his mail to other users or to the waste paper basket, John
may also decide to change the importance of some of the items of incoming mail. Sa1'
he receives regular s1'stem update nervs from user SYSN{AN. 'Ihese 

are of interest but
of lorv priority. He mav thus specif-v that all incoming mail from SYSN{A\ should be
redirected to himself (John) but that the importance of the redirected mail should be
changed to the Io$est priorit l , 1.

On his return, John's mail has been automaticall\ '  l i l tered, to some extent, b_v the
Electronic Secretary system but he ma,v sti l l  have a large volume of mail to deal lvith.
On accessing his mail, he mav ask for a summarv of lvhat is available, rvhich is simpl-v a
list of mail t i t les and senders ordered according to imp()rtance. At this stage, he may
specify that specific items of mail should be directed to other users or to 'rvpb'.
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Alternntivel-v, he can redirect items of mail to himself rvith modified importance thus

ordering his mail as he \rants to read it rather than according to the sender's priorit-v

classification.

John mav alternativell ask to read his mail ar.rd, after reading or skipping through

the mail, he mal then invoke an,v of the redirectiot.t options as specil ied above.

In the above description of the facil i t ies of the Electronic Secretarl ' , $'e have

referred to a special user called 'u pb'. ' l 'his 
user is not a real mail system user but is an

electronic analogue of an ol1lce uastcbin. A characteristic of olf ice q'astebins is that

documer.rts placed in them are not immediatelv destroyed but ma-v be retrieved if,

subsequently, it is discovered that thev rr'ere discarded b-v mistake. Horvever,

eventuall l. $'astebins are emptied so at some stage the documents are irretrievabl-v

discarded.
Each sl,stem user has his ou'n'rvpb'rvhich is implemented as an unstructured fi le of

characters. Directing documents to 'wpb' causes them to be removed from the user's

mai lbox  and appended to  th is  f i le .  Th is  means tha t  documents  sent  to 'u 'pb 'a re  no t

irrecoverabll '  lost as s'ould be the case if thel' r,r 'ere deleted from the computer's f i l ing

s] stem. As \\ ith an olfice rvastebin, the user ma.v go through 'u pb' to retrieve a

document rvhich has been discarded in error. Horvever, documents do not remain

indefinitell in 'rvpb' as the fi le is cleared at periodic intervals. This clearance

corresponds to the empt)' ing of a $'astebin alier rvhich documents ma-v no longer be

recovered.

Mail cancellation

Sometimes. a sender of mail rr ishes to cancel mail after it has been posted into the

s1'stem but before it has been presented to the recipient. For example, say a notice of a

meeting has been issued and the meeting is subsequentll '  cancelled. Rather than send

out another mail item u'hich is simpl-v a notice of cancellation, the ESS user may

specifl- that the original notice should not be presented to the recipient ln other cases,

the information in the mail mal'be useless after a particular date so there is no point in

delivering that mail if the current date is later than the expir-v date.
'I 'he 

Fllectronic Secretarl sl 'stem provides a cancellation capabil itv by allou'ing the

sender to associate a cancellation kel rvith a message input to the s-vstem. 
'fhe message

may later be cancelled bl issuing a cancel command rl ' i th that ke-v or, alternativell ' , by

specify ing the receir,er and tit le of the message. The ke1' cancellation facil i t-v is useful

nhen a message uhich has been sent to a number of recipients is to be cancelled.

lnstead of cancell ing each message individually, the sender of the mail may cancel

ever-vthing b-v issuing a 'cancel u ith ke1" command. \Vhen a sender issues a cancel

command, all mailboxes are searched and anf item of mail u' ith the given key is

cancelled.' l 'he cancel command also has an interactive mode so that s()me but not all

messages issued rvith a particular kel ma,v be cancelled
Cancellation ma-v also be automatically triggered bl date. When creating mail, a

sender ma-v associate an expirl date rvith that mail after rvhich the information in the

mail is valueless. When a user init iates the Electronic Secretary, the s-vstem examines

all mail in mailboxes rvhich has previousll been issued by that sender. If the expiry

date of any item of mail precedes the current date, that item is automaticall,v cancelled.

In all cases, cancellation does not mean that the mail is irrecoverabl-v lost. It is actually

red i rec ted  to  the  appropr ia te 'u ,pb ' .
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Mail acknowledgernent

It is generally true that electronic mail systems are reliable and that mail posted to a
particular destination wil l arrive in the recipient's mailbox. There is thus no need to
acknou'ledge the fact that mail has arrived in a mailbox but it is useful for a sender to
know if mail has actually been read. We are all guilty of acknowledging that u'e have
received mail but never actually get down to reading and acting on that mail. The
Electronic Secretary therefore takes no action on the delivery of mail but when an item
of mail from a sender is presented to a reader, an acknou'ledgement is automatically
issued to that sender.

Acknowledgements have the lorl 'est
themselves acknowledged.

presentation priority and, naturally, are not

SYS'I'EM I MPLEM E N'I 'ATI O N

The Electronic Secretar-v program is implemented as a menu-driven system on a
computer u'hich serves a communit-v of about 25 research workers. The program is
implemented in the programming language S-algola under the Unix5 operating
system.

Mail is held in a central directory of mailboxes which is accessed by activating the
Electronic Secretary program. Each user has his os'n mailbox which is implemented
as a fi le of records holding information about the mail. The text of the mail is not
stored directly in this fi le. Rather, r,r 'hen text is input, the Electronic Secretary
program saves this text under a system-generated name and this name is used in the
mailbox record to reference the text of the mail. Thus, when the same item of mail is
sent to many different users onll '  a single copy of the mail text is held by the system.

Each item of mail is represented by a data structure holding the follovi ' ing
information:

(1 )  sender
(2) receiver
(3) creation date
(4) expiry date
(5) importance
(6) tit le
(7) cancellation keys
(8) text of mail

The information in the mail item record is generated when the mail is created bv the
sender. To create an item of mail, a user selects the'create mail 'command from a
command menu.' lhe system then prompts for the mail recipient or recipients, the
importance, the expiry date, the tit le, the cancellation keys and the text of the mail
which may be input directly or from some fi le. 'Ihe ESS then completes the mail
record by fi l l ing in the mail creation date and the name of the receiver and enters that
record in the receiver's mailbox. Urgent and personal mail and acknowledgements are
all indicated by setting the importance level to a reserved value which is inaccessible to
the system user.

As well as a mailbox, each user also has a 'system instruction' f i le which is used bv
the automatic redirection facil i t ies of the Electronic Secretarl ' . This fi le contains
records u'hich specifl '  redirections either by sender's identity or by content. In the
examples of these records below, a ' : '  at the beginning of a l ine introduces a comment,
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an '--+' means redirect and a number following a ' ; 
'  indicates the neu' importance of

redirected mail.

;Redirect b-v content to $'aste paper bin
: Any incoming mail containing the string 'special free offer'
: is not presented to the reader
'special free effs1' -'+ $'pb
; Redirect b,v content to another user
: Any mail containing the string 'Terminal Fault l leport'
: is redirected to SYSN'IAN
"ferminal Fault Report' -- SYSNIAN
: Redirect b-v sender to another user
: All mail from CONISEC is redirected to J Soap
COMSEC ,_+ J Soap
: Modifv importance of mail from user DJA
:All mail from DJA is assigned importance 4
DJA- -  SELF ;4

' I 'he 
user constructs the 's)'stem instructions' f i le using ESS commands init iated

through the normal command menu.
'When 

a user asks to read his mail, the ESS uses the instructions fi le to decide which
mail to present to the reader. It is at this stage that redirections are init iated and mail
destined for other s)'stem users is transferred to their mailbox. After any necessary
redirections have been executed, the system then orders mail so that urgent mail is
presented first follou,ed b,v personal mail and then general mail in order of decreasing
importance. The user ma1' ask for a mail summary rvhich is simply a l ist of t it les and
senders or may read the mail in full. After reading the mail, he or she may then re-
enter it into the s-vstem sending it either to another user or back to himself q' ith a
modified importance for later reading.

CONCLUSIO\S

Although our model of a sl stem u'as based on the rvork done by a human secretary,
the system is obviously deficient in a number of respects. The most important of these
is that there is no mechanism for including a model of the organization in which the
system is used.' l 'his important information is often used to decide $'ho is the most
appropriate recipient of mail and is one u'hich is implicit ly built b1' a human secretar,v
as he or she works in that organization. As the encoding of such knowledge is currently
an important research topic, u'e see no practical way of including it in our systern.

A second deficiency is the lack of f lexibil i ty built into the system instructions.
Although strings such as 'Terminal Fault Report' may be specified there is no
mechanisms for including pattern specifications to provide more flexibil i t-v in
redirection specifiers. As uell as this, a human secretary can deal with logical
conjunctives. For example, he or she can be instructed if a letter is from X and covers
topic P it should be handled by T. Alternatively, if the letter is from X but is on topic

Q, R is the best person to deal *' i th it. Such facil i t ies ma,"- be provided b-v integrating
the ESS with a pattern matching system such as that described by Sommervil le.6 We
have not yet explored this possibil i ty.

Because of the environment in lr,hich lr.e u'ork, rl 'e have not investigated any
charging mechanisms for electronic mail. In a more general s)'qtem, ho$,ever, the
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charge for sending mail could be computed from the mail importance. Thus, the
sender would be encouraged to attach an accurate priorit-v to his mail as high
importance mail \Jr'ould cost more to send that the same mail uith a lo$er importance
level. As Denningl suggested, this could be combined u'ith a receiver's facil i ty to
automatically discard mail belou'a particular importance if he has a lor,t ' tolerance of
' junk  mai l ' .

In spite of some deficiencies, it is our opinion that the system rvhich rre have
devekrped is a significant improvement over other existing electronic mail s1'stems
q'ith rvhich u'e are familiar. It meets man-v of Denning's criteria for a mail svstem
rvhich is tailored to the receiver rather than the sender of the mail and ue believe that
it provides a useful basis for further developments in electronic information exchange.
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