V\MIIS PCT/ GB98/ 02216 COVMUNI CATI ON APPARATUS The present invention
relates to a conmuni cati on apparatus. 5 Many office buil dings are now
provi ded with | ocal- area networks which conprise a nunber of

i Nt er conngghgghggonput ers spaced around the buil ding.. Necmasbyezzidrese
conputers include a plurality of personal conputers which are assigned to
respective users and a nore powerful conputer which is managed by a | ocal
area network adm nistrator. Each of the personal conputers conprises a
processing 10 unit, which is provided with interfaces to input/output

devi ces, generally incl udicoMMUNOATION APRARCGRUIS0ard, and a nouse. O ten,
such |l ocal area networks are configured to provide the persons using the
network with a facility to send electronic nmessages to one another. This
m ght, 1%hd mreseaxinvphtinn reletdsrtp lacgopmownicayyn apRaraMéi ng mail "client” prograns
on each. of the personal conputers and a mail "server” program on. the
networ k adm ni strator' conput er.. one of the users! L utt I ng an
execut | bnMeovptiicd bluéf!'mj e payRiaYided Ul‘h lrsakaea PERE RIS P TPRE Zonal -

conput er, n&rheerrml.he&hhﬁé&tedpé&wm ispacedarolrctht Guildingt Nohnalhathesorrput er to
provi de a nessage creation di sp{;l on tlhe rmrg 1ot & d._to g‘g signal s
fromthe REVBESEdINshEe hPvBINeCt PEERER &°TRETsért o creat edit an

el ectroni gespBdtlve RESaHE.a Myrecptivaarun goropurranliEh$ manm,e&@ybcb@@tjare? t he
nouse, the user can.se S %) Q&d%g’h user on
the | ocal "&MEEk ﬁg?\%ﬁ’?wr éac‘?‘ ?‘fnﬁ‘%i%g &ngﬁc%ﬁ%tgrrs%'s il ?

nten reci pi ent connan S his
personab aeirpabien id proeied wmzb interfapesi 10 inRytjostRut deyises AHAMNINSUEBApUt er, the

recipient’s thgplét&rybgg%}gllmlaaﬁ,gtﬁsedata representing the sender's nessage to
provi de, Sn"the ‘moni'tor ‘connected to the reci pient's conputer, a visual

di splay of the nessage. 30 It is becom ng. increasingly common for a | ocal

area net Wigent QudleiceANdIes hedvdres ad%aédnﬂgabd aa(i)rd»meetheaperml using the
t el ecommuni cat i ons ne

ot her may
conpri se CBRYUK SN MP%‘HyéPeseE“gmﬁﬁF?ﬁ)f é'ée&s‘\’/ﬁetsqg ngaa'rsngarr‘eerso twatr(gz't that is
provi dag Gbr axdghple be Brgtdmentahnby distaliria. maih (ielient herogwmeaen 8pch pkthea; |

: : : : : LT 81111\11111%%%3331&]4 Ha’ll lervéﬁ%é&aml oM hédworkt labihnirkidtdatdesl 1111

computer On one of the users’ inputting an execution command using a keyboard

or mouse attached to his personal computer, the mail client program is executed to

control that computer to provide a message creation display on the monitor-and to
20 input signals from the keyboard and the mouse to enable the user to create and - -

edit an electronic mail message.

By entering commands via the keyboard or the m.ouse, the user can send the
message he has created to another user on the local area network. When the
25 intended recipient commands his personal computer to execute the mail “client”
program on his computer, the recipient’s computer manipulates data representing
the sender’s message to provide, on the monitor connected to the recipient’s

computer, a visual display of the message.

30 It is becoming. increasingly common for a local area network to be connected to
national and international telecommunications networks. However, other local area
networks may comprise computers which are not provided with the same software

that is provided on a given local area network. Thus, the format of the mail
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* 118 PCT/ GB98/ 02216 2 nessages sent around one |ocal area network
may be different fromthe format sent around another |ocal area network. .
In order to enable comruni cati on between users of different |ocal area
net wor ks, w(i”%g n standards have been agreed for the for rﬁt of the
message tO beé sent over the tel ecomunications networ k."TOFETAC the
communi cation over .the telecomunications network takes place between two.
gateway conputers (which my or may 4ot be the adm nistrators' conputers)
whi ch can translate between their local format and the comon format used

for Com%é%%de@rkem/%{oun& RAe 1031 HRIASERATBM &R bE UiSerbft #OmKehe lfBrniddi tion to
an electronic mail faci sone | ocal area networks provide a shared

el ect r oni ¢e8kcaednd @oﬁgﬂ@@{g}ea MKy ght, for exarrpl e, be stored as a group
schedule file in the menory of the adm nistrator's conputer. Each personal

15 conputer stores schedul e soft whi ch rovi de a
di spl ay of'™ ofgge e”?fg‘éf“’@mé{B'ﬁ?}f V%WF%" AR °Ff’ '%)é %It'oc%,sgrf A e ﬁa?/res'al | owed
it, a dissploaynd stabdeeds have besppagreddrimtibe f@mat Ioarthty megsageeto beaperdnter or

modi fy - det g et el rﬁ@rﬁgt.@m@fﬁo&r Ngma.gp% SbFffichiH obgHfheenab! ed

himto do 96" sed for exa include th date start
time, fi nltshCQmmBnlamnlsmmwbna'@F Déﬁcﬁéetwm tWROI LW Y BRI IErS (t"‘l*i'@ user -may

command h'rﬁa\ﬁgf %Qa!lot%muta%h&&rzﬁ&ﬁcu&rﬁ Gedfs) Riich &8 frdvdiRe Watwdenpr OVi des a
di splay on the visua unit and ? l ows i nput via _.the keyboard and

nouse to gepieriagab faﬁ“?tn%“fé'?q Gﬁmf'lﬁ’"af?"aﬁbb'ﬁﬂ fnFoRmUBIRata PYese sent to
speci figd RleBemmusiRaor@metiidtk] ocal area network. Again, these. i.nvitation 25
nessages are created in a predeterm ned format and sent to the

admi nistrator's conputer where they are stored in an invitation message
file in the aditbnitsbn ateotrbric mai higniltter sSosnentecab afea NEiverks preyide aterddas been

i nvited tOelé{]{?on?cpB%&L@%.l.té’o”ﬁ@%gm Stof QIBIbR! HeO sfX&C Wk €a tdisupschedul e

software on hi s personal uter, his conputer reads the invitation
nessage ansthegulsdide dn dhsphaymde9famq AEMTSRRERS'S] AMRULET: orFaFB RREsPebsent ed to

the usefg OE‘ormLﬁervdt§ﬂé§|scl§Hd§E|s%¥‘théFH vhdRds M&Uﬁbﬁe tbRovidS £ dispRy @ &Rt .01
decline the invitation. %Qe chooses 10 t tdheln\gs tlop detalls of
his newy %REEEpTRAS' "é‘b‘ﬁ?ﬁsn? nf 4P Welrttg?lv ™ME §t SUp gcal)feauf ol | e

stored in afwirachantsi Siridriyr 5 SIsgonpueee’ & nngmyrqptalls of his appointments or

fhose of others that have enabled him to do so. These details, might, for example,
include the date, start time, finish time and location of a meeting. . .- ...

20
Furthermore, the user may command his personal computer to execute further
software which provides a display on the visual display unit and allovys input via
the keyboard and mouse to generate an invitation to an appointment which is to be
sent to specified other users on the local area network. Again, these invitation

25 messages are created in a predetermined format and sent to the administrator’s -
computer where they are stored in an invitation message file in the administra_tql_"s
computer’'s memory. When a user who has been invited to the appointment
commands his computer to execute the schedule software on his personal
computer, his computer reads the invitation message and causes a display detailing

30 the invitation to be presented to the user on his visual display unit and prompts the
user to accept or decline the invitation. If he chooses to accept the invitation,
details of his newly accepted appointment are written to the group schedule file

stored in the administrator’'s computer’s memory.
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WO 99?'-67118 PCT/ GB98/ 02216 3 A problemarises in that it is not always
possi bl e for a person connected to one |ocal area network to send such an
invitation to a recipient connected to another |ocal area network and
interact wddbfie group schedule file which includes detgifd$poseiailhe

reci pient's appointnents, without interacting with the recipient. 5 Another
problem arises in that, on receipt of an electronic mail nmessage (comonly
known as an 'e-mail') which requir_es3che user to read, add or alter the
contents of a schedule file stored on his or her comunication apparatus (a
deskt op canpisbRm frives g thaan ieisimit| alWwasi pdssiplebier ngpeasapeminbeed axampl e of such

an 10 apparatus), the parat us nust. communi cate th t ent { _the e-mail
Fo the "o diea! 3k gk WHRLRD PRUCARITIY flefork Q8o AR dpolert 0 -
present i mecahéreanetvwiek end mtgrpervivide theagroormehedalatfilowhighpagsledesHetallonpr i si ng:

15 one or omeeregikgi'\{’?Lpﬂ%’irﬁﬁ@ﬁé?%hoﬁmﬁembmﬁq}mhWcip%t. an_input for
inputting digital representations of natural |anguage nessages,’ wherein

said onB or nore nenories store; a received -natural |anguagenessage
-file reprggeti HEbRME aRtesTH Ghat, €61 réEdiptN B Uil eld ctrd@iea GRail TRRS IR
representations received from g, iﬁ’nggr ... an 20 inte deg fo[ a recipient;
appoi nt merdEOTRPYY kBPYDAS 8R¢ T S TLFAVER OB HSHI '8 "BYY T8 WANAOWE of  sai d
di gital preaestsObs at cHedoleelie steved srahisr al heargmageicaves agearbtuselat 0 ext r act
appoi ntmen}. i nformatjon_contai ned. w thi i ' le file
repr esent i‘%&"“ﬁﬁﬁ(ﬂnﬁf‘{ﬁéﬁf ViRg (30 e \gﬁé"ﬂ (‘-f\lrl)ae n%ng sggaggggamgg%gggggiagm :and
schedull@® iapbanatval,ithe aprénatust inost catlpurisate (thelsioatepts ohehepe-malrte tie- sai d

di gi tal pr&gp%?g;esa;&pgﬁgertgq{,e sehasulesi nformation corresponding to said
appoi ntment I'nformation. 30 By providing such an apparatus, the apparatus
need not use input and output devices (for exanple a visual display or

Voi ce i NpUAQcoldingStd tat prasent Wahflor BlePé &CproOided 4l ¢dinrhliicatid@rappa@tdsi t hert o

required. Since output devices (and, to a |esser extent, input devices)
normal |y cOW¥URE9si gnificant anounts of energy, the present
15 one or more digital processors, one or more memories, an input for -

inputting digital representations of natural language messages, wherein said one or
more memories store;
: a received -natural language message -file representing one or more
received natural language message representations received from a sender.and
20 intended for a recipient;
appointment information extraction code executable by one or more of
said digital processors to process said natural language message file to extract
appointment information contained within said message;
a schedule file representing appointment information relating to said
25 recipient; and _
schedule information extraction code executable by one or more of said
digital processors to extract schedule information corresponding to said

appointment information.

30 By providing such an apparatus, the apparatus need not use input and output
devices {for example a visual display or voice input) in situations where interaction
with the user was hitherto required. Since output devices (and, to a lesser extent,
input devices) normally consume significant amounts of energy, the present

invention provides the advantage of reducing the energy requirement of the
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REPLACED




i nvent'ton provi des the advantage of reducing the energy requirenent of the
"THI' S SHEET HAS BEEN REPLACED |I. WD 99/07118 PCI/ GB98/ 02216 4 appar atus,
This is especially inportant in relation to nobile communication units

power ed by b eries. . Appointnment information mght, f |l e, include
timng in%&%&‘lgn (such as a 5 date, tine of day, or d%?réﬁgg@lgnd/ or

| ocation information. Schedule information mght, for exanple, sinply be
information as to whether the user istavailable at a given time or m ght
i nclude details of his intended whereabouts. Preferably, said nenories

furt her ?tagf;&a{uﬁ.slgﬁﬁ?% SEDELIRLIMPBAERAR rE%B6H tRloBildYomhOnibatRnQunitg0r € of
said digit processors to output a response on the basis of. said

ext r act ed roweagiivedatt¢fief-nat i on. This has the advantage that two-way
comuni cati on between the apparatus and renote apparatus. is enabled. In

preferred enbodi nents, said response neratiqn. i 1D M ssing
appoi nt merftPrRREBERHPoEReY AN ?%'aet’iagﬁﬁc&f Udg%é“c'ué) gﬁ?'ﬁ‘ggg'( '(()Sz'gﬁc??]a nore of
sai d prgcafIgrand of daherridusatiappaidiemiepationrifitormetidne nSeheddlerigfofmafian, -sai d.
natural | anghage ESSA0Sld Be ifBfnduidh d3Gh U TRE LEd: i€ SRSl daner ati on

code execU3BY b5 0Re " or re.of sald processors to generate a request to
sai d sendegivératise ndmihh iclyde HetadefUiig intermigd yeheeeaBRUtS nel udi ng saitd m ssi ng
i nformation. These enbodi nents have the advantage that the apparatus does
not informthe wuser of e-mails which contain insufficjent informtion to

be conpl et Reefershbs poifEEMOrES fthenStaie APSPOREe GRRRLFYANCCURLBIPTERT V%t the
presentyd NyNLd RBrevbe $aidQigithiepreemsesrs e chutdt avegpafse axtenetasisorf] spid wi t h

reference to the accoppanyjng drawi ngs, in which., Figure,l sQpwsaf Wo
conput er s BTG e‘&h?/ﬂge t'ﬁ#é’"%ﬁ'f%'r' ne?\;q"g. iL—alsguree gd\fgsrz‘l_t%uscnerrati ¢ di agram
showi ng t heobitniCitiohdebiesmrtht Appenatos et temB0 apeasdtys Bramablgdogr am st ored on
the recipient's conputer; Figure 3 is a flow chart show ng the operation of

t he ' Appoi nt nent ' _
in preferred embodiments, said response generation code comprises:

15 missing appointment information identitication code executable by one or ..
more of said processors to identify appointment information missing from, said
natural language message file; and _ C e e
| further information request generation code executable by.one or more of
said processors to generate a request to said sender to send a natural language

20 message including said missing information.

These embodiments have the advantage that the apparatus does not inform the
user of e-mails which contain insufficient information to be completely responded
to by the user.

25 . _
Specific embodiments of the present invention will now be described, by way of
example only, with reference to the accompanying drawings, in which:

Figure 1 shows two computers connected via the Internet; _
Figure 2 is a schematic diagram showing the structure of an ‘Appointment

30 Assistant’ program stored on the recipient’s computer;

Figure 3 is a flow chart showing the operation of the ’‘Appointment
Assistant’ program;
Figure 4 shows in more detail the operation of the booking module of the

‘Appointment Assistant’ program;



Assistant' program - Figure 4 shows in nore detail the operation of the
booki ng nodul e of the 'Appointnent Assistant' program WD 99/07118
PCT/ GB98/ 02216 5 Figure 5 shows in nore detail the operation of the

queryi ng rpgweifl the ' Appointnment Assistant' program pEigasszHrsshows in
nore detail the operation of the cancelling nodule of the 'Appointnent
Assistant' program 5 The enbodi nent descri bed below relates to two
stand-al one conputers connected to ohe another via the Internet. It wll
be appreciated that the invention can equally be applied to the nore
comon Si tuat i ofiguteed shaas n méretdegaictbapaemation of theravepying medulgof theal area
net wor k. ure uters 1, 3 which are connected to one

anot her °'"t"ter?§ll{g¥¢eatr\n t gml n other words, the two conputer$ 1, 3 can
conmmuni cat e Wi t Ifigure Grebows R iegre Isiptailctiiel aRgraves o5 Joss canceliag magulenst o e

i nt er connegf,eq th%ﬁssléwﬁtﬁbroﬁﬁ’dﬂm e packets of data sent to themin -
accordance w t'l)'u pr ot ocal Sui each’ Corrputer S

abl e to %end an Té‘Pe‘tf‘PWHﬁ‘%“ r‘P&PT”t’t‘?ﬂs%eéPdé ‘T'Btes tﬁ e"d’t ﬁté? '88%1&%'"?&?& ‘nessage

I s comuni ggin@stedt Ro Bﬁ&&ﬁdiﬁé’tﬁﬁa Wetlhtetrhe. §i wiplbe apprebiaied thatahs firerentyrot ocol
(SMIP). In the follow n

tion, the two
descri bed S efuPbqpt ép%'g‘?r{ﬂﬁ m 'ﬁ§°5’mu°snesr'mgt'%"o&%t}tgg%8£ gg%éc‘% mvuféw The
renot e corrmmt-\erpantSafanodaBafePﬁerrbh stores M crosoft s M5 Mail program

whi ch is execut ghl e 4,0 M5rs O, S BRich SRPEShrs BB Ub Bine laofeAPOSe  and
send el ectroni ca‘pn%{"fgrrsé'ggggg@ (?Do ot rgr rrp'ﬁters connect ednfo t)he net wor k

20 2. The wieehe interoetpit & otber worgdsgthg tquegtpatqrsﬁ WEPR FOBPYRiSEEViYhder

control  ofnd RRorme! Bf istnding n%%g%&'d&gasgﬁﬁkedn mdReinteBEInnEcted Mptwerks 3
includes ini1ts menory a mail file (kngwn as,a nai. IhtE%)r lpﬂev\poltgcho'the
contents ot""’\*ﬁhn‘ﬁ"P'BrPéE'éPaﬁégdttB SeRkto §'@r’" AP AsE LAt FP%

sage stored in
the mai | boxuikd)Ciiglaaculal aad‘rewrﬁﬁ.eé‘rtns ralet toeseBB ahi eltrohictmaineess@ge am of t he

e-mai| by the eggcauﬁéhaéori\grsml tmhr?un%c%péae%t ac(t):grdtan(?e #thr{ﬁé lSimﬁQd the

reci pi ent' $"%8 operating systemoffers an
i nst r uct5omailsTradisfer Protadol (SMTRIN lextde Lfollaving rdemlpampr‘bgrta’m MR  he

computer t 193 §r%rtgzsgr ped &S Iafrler%gtemgﬁ ah@ aQlsBed cSPREH BEpRctiv@CcCOr dance Wi th
the SMIP. The remote computer is an IBM PC which stores Microsoft’'s MS Mail
brogram which is executable to enable a user of:the remote computer to compose
and send electronic mail messages to.other computers connected to the network
20 2. . _ .
The user’s computer 3 is a Sun Workstation which operates under control
of the Solaris 2.5 opetating system. The user’s computer 3 includes in its memory
a mail file (known as a mailbox) in which the_contents of e-mail messages to the
user are stored. Each message stored in the mailbox inciudes data representing the
25 time of transmission of the e-mail by the sender of the e-mail, the subject of the e-
mail, and the recipient’s address. The Solaris 2.5 operating system offe_rs an
instruction ‘sendmail’ which, on execution, runs a program causing the computer
to send a specified message to other computers in accordance with the SMTP.
The Solaris 2.5 operating system installed on the user’s computer 3
30 further includes schedule software known as “Calendar Manager”. This is
executable to allow the user to enter appointments into a specified schedule file
and to edit appointments already stored in the schedule file. In more detail, the
operating system offers instructions including ‘cm_lookup’, ‘cm_delete’ and

‘cm_insert’, which respectively retrieve appointment information from, delete



The Solaris 2.5 operating systeminstalled on the user's conputer 3 30
further includes schedul e software known as "Cal-endar Manager". This is
executable to allow the user to enter appointnents into a specified

schedul e {ij 07 3d to edit appointnents already stored hedul e
f| le. In nore d‘et ail, the oper ating syst emoffers inst :"QE{C'{LE%@ST%CI udi ng

‘cm_| ookup’, 'cmdel et e' and cminsert', which respectively retrieve
appoi ntent information from delete 6A0 99/07118 PCT/ GB98/ 02216 6
appoi ntment information from and add appoi ntnent information to, the

schedul e Rkelﬁﬂéﬁg%%%@n ledom, 4R dd3C4ppBintrREMUR@FmaidnStol kY kéHadui t h an
" Appoi nt me sistant’ program The structure of this program together,

with its ifieraction: 5 with schedul e and nmail box files stored in the
Uzggofnfgeﬁﬁgt 2; Aadnltnsnazw het@uigal bympdibust isapedided \Eiugwrne Abpointmdrite

si st an m was itten usn
Prol og. THESHIYNeRPIPBY e {'? gHP?‘HEf 8k %%Bmﬂfa@r gvétﬁ?@etédacuol anguage
i ncl udes iwish stiddulemdtraibre dildsestenelriouhe nes’s' mmwf 3 is gehempticaliyd -’ book'
(12, 13, lﬁ S%aerdes l }elé/e| y), which in turn, between them i ncl ude
i nstructi onNg o exe@ute the sub-sub-routines 'mailbox interface , 'di spl ay
interface' and Toe HApRAiImmient Assistantr pragiém, WS 0WEem HsiNgathe FImpUbIG| og will

real i se, i hepsU r
(hat the %8n %u%?%tﬁ?ng% %hy@?ﬁés?ﬂéuel rSlRHe 6f|0{He05lro§ifan{ hemail Ggédem given bel ow,

ant ram incl udes a S, 19 which
are used iinclgrRsHPSYETIATS E’pﬁ’&ﬁcHEen%ﬁ’fmi REHIGIRES onauels ?q}‘? mr%h Y znggsages The
SUPhS;JﬁTd oV4 'ré%t%ectfv@lw Wc‘; H iteard, &Gﬁveeﬂ&ﬁ&n,tuhelum OGtradidns o lexédute gecor dance
W e operati stem.instruction, . 1.0 send a ener at ed
nmessages (?{?jsutt*dmg‘f?ézr dBy! 'Bf’enf"t%#acc(?t‘rpu? %"ﬁayl " feacgubrgut Fﬁ‘e&%g q}esgal o)
oper abl e t tgpfaoe’eSthoge Nainiliar svigr eRlolba willnwdaligroxorf irbading the furetiongt

informatio aslto ti S C ccord
with t he Qescrl t on cgape h‘%s}arm a%grqgglo\ﬁvelt algglé&dfp?ﬂ?gbm&ogg‘ehﬁgl Pfgbfgg\aar e ance

stored in tnhleldmalgrmarﬁl 1% 18] whirhare ysrdsin dengifing aPPoiEment intormption

interfagge’ inS il ];nlggsaggpgr ams run in accor dance w th .the operating::system
instructions "cndel ete’

del et e appoi nt meMes SHPEHY 'quﬂg%rtmﬂ'bﬁ’bl an%jeaﬁ?s 18 ok%g prlegrsagl)e(ff_ :’:I\ét?r! YO
appoi nt nentécordanoe avitcC kiedupeatind eystéppiostnictient ‘serinaiip o Rend rrregraT:
generated messages (20). to the recipient’s computer 1. The subroutine 15.is:also
operable to process e-mails stored in a mailbox file 21 to extract information:as to
" 20 their sender, time of transmission etc. in accordance with the grammar 19. - As:-
mentioned above, incoming e-mails 22 are stored in the mailbox file 21.
“The sub-sub-routine ‘schedule file interface’ uses the programs run in
accordance with the operating system instructions ‘cm_delete’, ‘cm_insert’ and
‘cm_jookup’ respectively to delete appointments from, insert appointments. into
25 and extract appointments from a schedule file. Appointments 24 may be entered
by the user, using his keyboard and mouse for example, into the schedule file 23
using other software loaded onto his computer 3.
The sub-sub-routine ‘display interface’ runs an operating system program
operable to provide the user 3 with a Graphical User interface via the monitor on
30 his computer.
The advantage of strncturing the ‘Appointment Assistant’ program as
described above is that only the interface sub-sub-routines 15, 16, 17 need to be
rewritten in order to run the ‘Appointment Assistant’ program on a different

operating system.



by the user, using his keyboard and nouse for exanple, into the schedule
file 23 using other software | oaded onto his conputer 3. The
sub-sub-routine 'display interface' runs an operating system program

oper abl e o 9pnnys de the user 3 with a G aphical User |nipeffcasgoMia t he
nmonitor on 30 his conmputer. The advantage of structuring the 'Appoi ntnent
Assi stant' program as described above is that only the interface
sub-sub-routines 15, 16, 17 need to He rewitten in order to run the

' Appoi nt rent Assistant' programon a different operating system WO

99/ 07118 PCT/ GBfa/ mﬂaﬁtmant Zﬂ‘mstanﬁtppmbg‘rhrﬁeitefﬁa'siilsttaMF’D'VpIUDgﬂOam@ s
effective to appl r r . gtel fy meeting
i nf or mat i Y t“é'lzﬁgg i °rd%r b%ggmeem% 'gf?r){aré%g’é‘&og%ﬂg o'bce%r% ; operatl on of
t he corrpuhmil ndesedpeEn under control of the 5 programis illustrated in

Figure 3. Wien phe o%rgﬁro%maitign V\?‘}fe%t %gm diter T3 WienC BMERP ScontrBE of QRS T OF T 0

di spl ay a graphic to the user i nc udes a representation of a "start"
but t on” B SreqerB0)s ilpsteaied incBaueal;s VhaRethg (RERA 8 it Gxestiedq e fimsteeyies by -
clicking qre H&ﬁltorsltoac!&playbﬂbt'éb'ﬂ»c Meﬂfs@@%ﬁhhﬁdﬁd’b@l’h febfesefitatién bbacheck i f
any nmessages are present ox (Ste 1 ssages are
present, tRER PUO0t!PHe ?(H tﬁ‘e”ﬁféé:f""lcﬁ't‘%eﬁ A Wﬂpﬁ% %ﬁcu{e] éufg‘eg%&raphl c
repr esent idhgkisy orfithet“staptitbueoni s di spl ayed on the nmonitor (Step.32). If the

user clicks on igeaaré)gpa:mels t i ERe ‘(}QQQ c“ug'& |P29‘gfr§%aﬁm£§re(p$h§dﬂt inthe: | T

however, any ne Fain T nothe user Ich have not 15 been
anal ysed rbdilbox ¢5tpp 84K alfnp essraesiase premenkhthen ajrgutirteriaghg yser fnderdaceabl i sh

whet her the, Qi?)éﬁﬁgﬁ %gprcnreBQ%eng e}?%‘m!"%ﬁtoﬁegH%ﬁfeyé@oﬁw&bm@orpr evi ously

arranged appoi nt irst instructions in th| s.routine are
ef fecti ve (Step 3t a'blth%HSWFéF'FFe?“ e “FHEK SN PR ISP a9 AT d5dSIP all. This

I's achi evegh)by exam ning the subj ect f| eld of the e-mail in question to
see if it contal ns one of the 20 f wor ds tings"

"R G, " cour se I hEPEGER Mapeeger Jrppan he P malPERWIER nau KR

"dermnSTtsr aﬁdeﬁnanal sed)t tHewi £wogrdravemotitie i$ wam kelidp'is effeﬁw&\?e@b'ﬁh "review',
"di scussi Onhétherggwt 389%95%553 irl fthé)m#ailggx ri@'raeregf.lestt t'{gsgﬁmcel a previously

arranged appointment (Step 34). The first instructions in this routine are effective
t6 establish whether the message concerns a meeting at all. This is achieved by
examining the subject field of the e-mail in question to see if it contains one of.the _
20 following words: “meeting”, “meetings”, “mtg”, “course”, “presentation”, “visit”,
“talk”, “chat”, “demo”, “demonstration”, “interview”, “event”, “workshop”,

4 ”n

“rendezvous”, “review”, “discussion”, “get together”. If one or more of these
words is present then further instructions are carried out to see whether the e-mail
either:

25
1.  Contains both a word denoting a meeting and a word denoting a cancellation

in its subject field. The words denoting a cancellation are “cancel”,

“cancelled”, and “canceliation”; or

30 2. Contains the word “no” in the subject field followed by a word denoting a

meeting.

3. Contains, in the main body of the message, one or more of “is”, “will be”,

or “has been” followed by one of the above words denoting a cancellation or by a



words is present then further instructions are carried out to see whet her

the e-nmail either: 25 1. Contains both a word denoting a nmeeting and a
word denating a cancellation in its subject field. The words denoting a
cancel | atjan,are; “cancel " "cancel | ed", and "cancel | at ,0pcgo

Contai ns the word "no” in the subj ect field fol | oned by a V\or%;éenotl ng a
'r're_etl ng. 3. Contains, in the nmain body of the nessage, one or nore of "is"
will be", or "has been." fol | oned by one of the above words denoting a

cancel l ation or by a WO 99/07118 PCT/ GB98N2216 8 word denoting a neeting

fol I oned Rys@ thQ\g@'ﬂ%h&g f&'k)%ﬂw b abdr@rienstinyy a tdaAcelutdrdor’ By 'thd ol | owed by

a word denoting a neet of the above conditions are true then
control |3N°;5‘és%‘ecf°t‘qu%9 bVSa W&%’gﬁ")f/’f'?ﬂgamf&ﬂi‘% 40. . |f none of the above

condi tions are net then the programis followed to determ ne whether the

e-mai | being co S|der ates guer pi.e I rranged
appoi ntnent (Step 'BVS co;\‘ﬁt'&s g'%bgr“%g?%ﬁ nc’loﬁtlr(r)tlgfs M%As/ng?ﬁgr@t he °

subj ect 5f icehcbllmgrmduwmne or nore of the words "query", "availabitity”,

10 "avail abl e” anong%@\fﬁghﬁg% conhnftlohé ateSmEetRh rfh@%%g”’h@ﬁs tdiewe®ssage does
represent a query about an appointnent then control gﬂassed to a

querying rdstarmine5@rhether thevesgat , being |°§”s'%f“er'ﬁtatfédt%t%@|“ Vs8°°YH&n furt her
instructi q{?éw&ﬁweBrr&@edaé&oﬁﬁ%dte(ttwtssb0 THietier a6hreoedVitst Herernbihieg e- mai |

relates to a request to make an appoi nt nen 5 i
el mo ekt auiees BB con e PrBr Fiots Bt fog orde rauehing “hARaefis e PY

abgye Vm‘dgavﬁﬁﬁﬁﬁt'loﬂgco'hvéfﬁﬁitf ng. If one of the words is present in the
subject field t'l ﬁg[s gé)e%r!n%edpt%gi%e Fn%s r}gp ?H Q'V AJOU* fan! S NOL,

then a counter 1 whi ¢ rressag e ana I'S increnented by
one (Step, &B):tmmumethetafcpmroloehmseﬂ tha ﬂ‘eﬂtfwhmé'thHl? bf dpweyey. Ksisst at ed

above, i f Jiéteﬂwﬁne%e'b i dten RIrPRr Fstiubadnst Meﬁrﬁ@@a&e dﬁﬂéd out@bate to a .

cancel | ati on hen e Instructions of the cancellin

execut ed. dutersung whethatHedaaihrelateh B 'ieﬂ”"rﬁSII% mpke éf‘lgapf’?t'“ﬁﬂ? Ghir ghar eThe

first 15 is simply done by finding whether the subject field of the e-mail contains one of .-
the above words denoting a meeting. If one of the words is present in the subject
field then control passes to a booking module 60. If it is not, then a counter
indicating which message to be analysed is incremented by one ({(Step..37),
whereafter control is returned to Step 31.

20 As stated above, if it is determined in Step 34 that the message does.. .
relate to a cancellation, then the instructions of the cancelling module 40 are
executed. These instructions are shown in more detail in Figure 4. The first
instructions (Step 401) carried out are effective to find the date of the meeting
which has been cancelled. A number of grammar rules are associated with these

25 instructions. These rules are applied by finding phrases in the e-mail which contain -
the word “on” or “for” followed by a phrase giving a day and possibly a month and
a year. By defining a number of possible date formats, all the date clauses are
converted into a day/month/year format. There are also some additional rules
which identify a meeting date in the e-mail by searching for one of the expressions

30 “today”, “tomorrow”, “day after tomorrow”, or alternatively “this”, or “next”,
followed by a day nams. '

If a date is not found in the e-mail, then the program controls the
computer to send an e-mail in response to the user’'s e-mail which requests the

user to provide a date for the meeting (Step 402). It will be understood that this



instructions (Step 401) carried out are effective to find the date of the
meeting which has been cancelled. A nunber of grammar rul es are associ ated
with these 25 instructions. These rules are applied by finding phrases in
the e-mai Iwekyemscontain the word "on" or "for" foll owedcpgpsed 6ase
giving a day and possibly a nonth and a year. By defining a nunper of

possi ble date formats, all the date c|lauses are converted into a

day/ nont h/year format. There are also sone additional rules which identify
a neeting date in the e-mail by searching for one of the expressions 30
"today", "seotiaT ofowhe préglary uses dre ‘roatbex Dwgrface’ subhubrraatineytd yo athienvs”, or
"next" fiplsl owed by a day nanme. If a date is not found in the e-nmail, then
t he program controls the conputer to send an e-mail in responSe to -t he
user's e-mai | weincther ethereBargl. tih@ dajgds ideptifipdyihga thedigliewingreregramneet i ng
(Step 402).nstmct.w Lre@eaﬂ@tﬂ&m@mytaman&.mescm QY QAR PETAFE8R02216 9
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is suppli eﬁta(tSﬁr&pfoﬂﬁfé)medthgas Sipplidd (Skepp402. f ound, then a furt her. set of

i nstructi ons ar C 1 ich ar ffectlve finish
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If a finish time is not found, then control passes to a set of instructions
20 (Step 405) which are executable to find a pari of the e-mail which refers to the -:-
duration of the meeting. To do this, the e-mail is searched for one of the verbs
‘last’, ‘lasting’, ‘be’, ‘being’, ‘take’ and ‘taking’ followed by an expression of a
length of time. The grammar rules also consider an expression having the word
‘for’ or a word denoting “approximately” between the verb and the expression of a
25 length of time. .
if, in addition to not finding a finish time in Step 404 a duration is not
found in Step 405, control passes to a routine which identifies any matching
appointment stored in the user’s appointment file (Step 406) on the basis of the
date and start time found in Steps 401 and 403. If a matching appointment is
30 stored in the user’s appointment file then that appointment is deleted and a
response to the e-mail is sent replying. to the message and indicating that the

appointment has been deleted from the user’s appointment file (Step 407).



duration of the neeting. To do this, the e-mail is searched for one of the
verbs 'last', 'lasting', 'be', 'being', 'take' and 'taking' followed by an
expression of a length of tinme. The grammar rul es al so consider an
expressi o havi.ng the word 'for' or a word denoting "approximtely"

bet ween t gn%?ll:l)gand the expression of a 25 |ength of ?Eﬁzg_mq/?z,nq n
addition to not finding a finish tine in Step 404, a duration is not found
in Step 405, control passes to a routd ne which identifies any natching
appoi ntnment stored in the user's appointnment file (Step 406) on the basis
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t he nmessagR fide kiHdtiet i Ng that the appoi ntment has been deleted fromthe
user's appointnent file ( 407 99/ 07118 PC;T 98/,02216 . 10 It will
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cal endar Instructions s executed (Step 408) to
respond t epadiremest@ilel ,. stating that no appoi ntnent corresponding to the

nmessage is stoneq d hibRSs HIRE ird stepiY, RhdieNtet dfliRstructibds are@dbeatitédn is found
in Step 405, then a set of instructions are_executed to S&@Q"Sh whet her

a mat chi ngp &piablisht whethe 2 raptshing apReintRagnt: eXistT AR Useris| 8ehedye g oy 400) .
Ifla MR C Ry 4POI At MeRdtctiiSg faPPEIAtdHENs FoORE tsenNleps sirpilar hfose.odescri bed in
relation to Step 407 are carried_out (Step 41Q). veln,, 1f a. t chi ng
appoi nt meAesgiBehdt "I} %é?i’ sf‘ggp%'eséaiﬁ'elda?”tt @t?%odggﬁcaw‘iveev r'o'tjty}an St ep
408 are exegftHidadpbirgpertlid not Reindrthemstepo sifilgurocth@se cérried outsingitembl i shed in
Step 35 tQ@E o hgxe%a{ggi(gtepq‘iﬁg 15 investigated relates to a query about an
appoi nt nent, {he&m control i's ‘passed to a. querying nodule 50. The

i nstructions coRetaininadtoviiguse 3. ifhit ¢ essekliskedaineStep BEthathe-MpihP#BI e det ai |

in Fi 94YB€ ;Rrestigated! Pfatdd 1055 q8brgRboliad BEpIMANGhE tRérEcsititl isdpastéd these carri ed
out inrelation. to the_cancelling nodul e 40. First ld¥| an.fattetnpt is made
to find a qﬂﬁW@gf'B?du'e ??]e The instructions contained within this module are illustrated:: .

in more detail in Figure 5. - C e
| The first steps in the module are similar to those carried out in relation to
the cancelling module 40. - Firstly, an attempt is made to find a date for.the
20 meeting for investigating the contents of the e-mail in Step 501 using similar .. ...
techniques to those carried out in Step 401. If no date is found then the computer
is controlled to respond to the e-mail by sending a request that the sender of the e-
mail supplies the missing information (Step 502). if a date is found, then a search
is made for a start time (Step 503) in a similar way to that described in relation to
25 Step 403.
if no start time is found, then the computer executes a further set of
instructions (Step 504) which are effective to examine the user’'s appointment file.
to establish whether the date found in Step 501 is free. |f the user has no
appointments' on that date then instructions are executed (Step 505) to respond to
30 the e-mail by stating that the date is free.
If, on the other hand, it is found that the date in question is not free then a
response is sent indicating that the user is unavailable on that particular date (Step

506).



20 nmeeting for investigating the contents of the e-mail in Step .501 using
simlar,:..-. techniques to those carried out in Step 401. If no date is
found then the conputer is controlled to respond to the e-mail by sending a

request t{atoofotigs sender of the e- mail supplies the n seichgdgtRigmaLi ONn
(Step 502). If a date is found, then a search is nmade for a start tine
(Step 503) in a simlar way to that gﬁscribed inrelation to 25 Step 403.
If no start time is found, then the nput er executes a further set of
instructions (Step .504) which are effective to exam ne the user's

appoi ntent filie.a staf @8é abidestifiatheithier the emdiht Wweh ghedreknp Bt b 1501 is free.
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is found t user IS accessed to. establish
whet herot heanhmumdrbmdmmemﬁ@rm eyrilable 43P S'Rk found in Step 503 is free

(Step 509). If ﬂ% F\zﬁﬂﬂn'@egﬁ&ﬁlst thrE@Qh&QWESﬁ\phﬁr GHRbRWdIle@Got O respond
to the e- 10 mail by indicating that the user is a]ve& % (Step 510). If
t he hour imsrpndde thsne-mail hmndfqag@g that the er sdimpYa"aP'e 'R 3 kol 1 ed t o
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hand, if suedyagablg @gqp M} dPmshe %emaqdhgnsuch a clash w occur then

the computer is controlled to respond to the e-mail by stating that the user is
available for the meeting (Step 513). _

20 If it is determined in Step 36 (Figure 3) that the purpose of the message is -
to book an appointment with the user then program control passes 10 the booking
module 60. The sets of instructions making up the booking module €60 are
illustrated in more detail in Figure 6.

The instructions contained within the booking module begin with a set of

25 instructions executable to find any date contained within the e-mail {Step 601).
Provided such a date is found, further instructions are executed to identify any
start time within the e-mail (Step 602), and provided that is found, another set of
instructions is executed to find a finish time {Step 603) or alternatively, a duration
for the meeting {Step 604). The séarching for these items of information is carried

30 out in a similar way to that described above in relation to the cancelling module 40
and the querying module 50.

If any one of the pieces of timing information is missing then the computer
is controlled by the program to respond to the e-mail specifically requesting

whatever information is lacking (Step 605). |f all the timing details concerning the



t he c_orerter_is controlled to respond to the e-mail by stating that the
user is available for the nmeeting (Step 513). 20 If it is determned in .
Step 36 (Figure 3) -that the purpose of the message is to book an

appoi nt @i, o4lodilg t he user then program control passes t n
nodul e 60. 'I?he sets of instructions nmaking up the booki 29&@39@2{%60961

illustrated in nore detail in Figure 6. The instructions contained vmthln
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the above routine, then rar‘r? contr ol |s
passed to the quiedetailsepfradedtionse fopnddn t’@v%ﬁ‘a\hﬁé?“éha”fs%’c‘ai‘ih&%“ re

32 is examined (Step 607). If an appointment is found which clashes wnth the
proposed meeting time then the user’s computer sends a response indicating that
20 he is unavailable for the proposed meeting (Step 608). If the user’s appointment .
file indicates that he is available for the meeting, instructions within the ‘display
interface’ sub-sub-routine 16 are run (Step 609). The instructions are effective to
cause a graphic to be displayed on the user’s monitor which indicates details of
who has sent the e-mail concerned together with details of the time, location and
25 date of the proposed meeting. The display also includes four ‘button’ elements ..
reading ‘accept’, ‘reject’, ‘details....’, and ‘cancel’ respectively. On seeing the
graphic, the user can then click on one of the displayed buttons to determine the
program instructions that are subsequently carried out.
If the user selects the “details...” button then the e-mail which has been
30 analysed by the computer to provide the display meeting details is displayed in full
{Step 610).
If the user chooses the ”cancel” button then the program jumps to the

instructions executable to increment the message counter by one (Step 37).



15 is not nmentioned in the e-mail setting up a neeting, a user still has a
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20 involving the user of the other computer 3. In this way, scheduling over_a__yv_ide_ ._
area network is enabled. Because the computer 3 is able to process natural
language e-mails, and read and respond accordingly, interaction between what
might otherwise be incompatible computers becomes possible. Furthermore, the
user of the computer 1 is provided with a more natural interface for arranging

25 meetings>with the user of the computer 3 than has hitherto been provided.

The ‘Appdintment Assistant’ program, schedule file, mailbox and operating
system may all be stored in a single memory unit or may be stored in a plurality of
memory units. Also, were the user’s computer to be replaced by a network having
an intercohnected group of distributed processors then the programs and sub-

30 programs need not necessarily run on the same processors. For example, the
mailbox interface sub-sub-program and the e-mail reader program may run on

different processors.



instruction 'cminsert') and the user's conputer is controlled to send a
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times are no 15 longer available, then a response to that effect is sent’
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network 2 is able to request, accept1er cancel a neeting 20 involving the
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network is enabl ed. Because the cogpy dﬁ 3 is able to process natural

| anguage e-mmils, and read and respond accordingly, interaction between
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2. An apparatus according to claim 1 wherein said memories further. store
response generation code executable by one ‘or more of said digital processors to

20 output a response on the basis of said extracted schedule information.

3. "An apparatus according to claim 2 wherein said response generation code
comprises:
missing appointment information identification code executable by one or
25 more of said processors to identify appointment information missing from ,said'_
natural language message; and
further information request generation code executable by one or more of
said processors to generate a request to said sender to send a natural language
message including said missing information.
30
4, A program storage device readable by a processing apparatus, said device
storing a program of instructions executable by the processor to perform method

steps for replying to a natural language electronic mail message, said method steps

Rh H _.____-;

comprising:




schedul e i nformation extraction code executable by one or nore of said 15
digital processors to extract schedule information corresponding to said
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of said digital processors to 20 output a response on the basis of said
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