|  Method for Requesting and View ng a Preview of a Table Attachment on a
Mobi | e Conmuni cati on Device [0001] The followng is directed in general to
di spl ayi ng content on nobile 5 comuni cation devices, and nore particularly
to a method for previewing a table attachnent on a nobile conmmrunication
devi ce. [0002] Mbobile comuni cation devices are becom ng increasingly
popul ar for business and personal use due to a relatively recent increase
i n nunmber of services and features that the devices and nobil e
infrastructures support. Handheld nobile 10 commruni cati on devi ces,

sometimes ref effe@bd @r ﬁ%qtﬁ@%‘ﬁhb%nﬁt\ﬁé\brﬂ S prt 8wt oAbl datn R“)l‘?‘ghmbbile
conputers having wirel ess capabiligym HABAByfbevar i ous
conprise Personal Digital Assistants (PDAs), cellular phones and smart

phones. While their reduced size is an advant age to portabi lity,
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havi ng a |ar geemmwiieationtiedeisuanisnemdartiowsf tra peisefir prgicivigertasiti on  in a

tabul ar 1 of Majack ABAZh FiRbyicbRHRARAARALES. that suppor € viewi ng of
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downl oadi ng, poeogyiri mgb@ doAtngeiAnBH iRk ak@&%%ﬂ{ghn&%mgﬁ pA@sRFl ated cost
t her eof . Addi t| onal | or an extended period of 20
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cont ent to wirel ess device users in mze b
devi ce CPU nepiehie gemgeters hakien Wirplessiganabity. @%W@Il@sgiqﬁe\ﬁqrm@ Theegs a

docunent at t aphipEss Péﬂaafﬁalmg%l As@i@{aﬂ& (th@) 8é|u@rvbﬁ&4él§%ﬂa s,%gméﬁénefs%%f?@' Iy
downl oads thq doc t . text @ A AV) he mobil e
devi ce al ong U\ﬂrﬁ 309 el%&dt abhpean aﬁﬁ ‘i%’:’rﬁ‘b'“fy'l"é{ﬂ’ %O”WFOWF'B?%@”dN%a@%e
entire tabl elegionsentssizd hige user chalenpbein viesting lane dob@ne@nd wittemtigplke, i f
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the table, and provid tion rrevi g orVi ew ng
the entire td’bf’éﬁb&iafé%'ﬁﬁ*ent such exi sting archltectures thereby 30 adhere

to the on- derfg&% deS| pri nci pl e set forth above.
] |r less devices that support viewing of attachments, this represents a

large amount of information for downloading, requiring a large amount of bandwidth and
the associated cost thereof. Additionally, the user must wait for an extended period of
20 time while the device is downloading the complete table.

[0604] Since mobile communication devices have limited screen real estate, it is
known in the art to provide an Attachment Server (AS) for delivering “on-demand” content
to wireless device users in order to minimize bandwidth, and device CPU/memory usage.
When the user of a wireless device views a document attachment that uses tables, the
25  Atftachment Server typically downloads the document text to the Attachment Viewer (AV)

on the mobile device along with a selectable link (e.g. [Table: N)), rather than the entire
table contents. The user can then retrieve the entire table, if desired, by selecting the link.
By downloading only the text and a link to the table, and providing the user with an option
for retfrieving or viewing the entire table attachment, such existing architectures thereby

30  adhere to the on-demand design principle set forth above.

[0005] Unfortunately, the selectable link (e.g. [Table: N]} provides no information
relating to the actual content of the table. Some documents use tables extensively to
present information. Indeed, in some cases the entire document is created using only
tables containing the entire textual content. These types of table-centric documents, when

35  viewed on the wireless device through the foregoing on-demand architecture, are



[ 0005] Unfortunately, the selectable link (e.g. [Table: N ) provides no
information relating to the actual content of the table. Sonme docunents
use tables extensively to present information. Indeed, in sonme cases the
entire docunment is created using only tables containing the entire textual
content. These types of table-centric dQcunments, when 35 viewed on the

W rel ess device through the foregoing orffi-demand architecture, are 2
represented only by a | arge nunmber of selectable table |inks, wthout any
other textual infgrmation. For these t s of, do ts the user is unable
Do i scer n RIEER=gr h &Y, &Tae ) reunh 8 RORRRUP PO REn 4t oy B8 slht o
t hem and t heastushofohdativn. Foetheseweds of Becunsets tHe ddee sefrabi tbellderreghico
retrieve so

i f t. all, af,the.tahles in,_ the, dqcunent, jn orde 0
eent ity alnauPelly Sitaindhiotlic A S Brhdl ol RErh et s R B o
of f eri ng ometliened dTreetser v derefofrercguieed posstidleesoms itiadtedl e tHaytasleshin
multiple d | oads of. irrelevant. attachnen arts. [0005a S2.0 0 4/01 3
Toas i oo JARBETReR in drddh S iR o AL o Rl St BB Ta e el 0s RPN devi oo
to effici entringipkc ok sfeiimf onuaiiand rebiiaintwhefeveerpossibler tsiefeataicbepsses t he
i nfornation nt _over netwqrk. The accessed information content is
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serializer dynamcally formats the adapted information content according to
a client r i [QWSer recgeives ,an resents.the infaormation
content  on AR 028 B il ARG 2 BSE Bhe APaP RIS Rhuh @bt
formatted tetectrehiectievied Vtonefficienthe actdss doirzativhakorstentol | A ngerveaqbrovesagrt o
view the c t. .JThe ed for .horizontal scrallin is.selectively renpved
Where not © A8kees s Pt Rliol Sme Rl Arritud Theldtessed iRl ioh Srlert
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to be displa n wirel ess handset unit,. Based on the weless
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component or sub-component of the original area, such as a frame, table row, table
cell or nested table, is considered separately and may be preserved, resized, or
replaced. Where the context requires that the content be wider than the viewable

area of the screen, horizontal scrolling is preserved.

. [0005b] WO02/44953 discloses a method for displaying tabular data on a wireless
handset unit. Upon request, a server may provide information about the tabular data
and a display menu to define a fragment of the tabular data to be displayed on the
wireless handset unit. Based on the wireless subscriber's response to that

information, the tabular data is provided in a customized fashion.

[0006] According to one aspect, a method is provided for previewing a table
attachment on a mobile communication device, and upon identifying table content of
interest viewing and/or retrieving the entire table. The method comprises a process
for previewing at least one table embedded in a document stored in a server,
comprising: building a graph structure within said server representing a map of said
document, including a table component representing each said table; issuing a

request for said document from a mobile communication device to said server



information, the tabular data is provided in a custom zed fashion. [0006]
According to one aspect, a nethod is provided for previewing a table
attachnment on a nobil e conmunication device, and upon identifying table
content of interest viewing and/or retrieving the entire table. The nethod
conprises a process for preview ng at | east one table enbedded in a
docunent stored in a server, conprising? building a graph structure within
said server representing a map of said docunent, including a table

conponent r.epresenting. each said table; [ssuing,. request for said
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found in acdogporent attachnent, with the cell content textual infornmation

limted to the requesting device display capabilities (e.g. typically 8-32

characters per cell). This limtation avoids any requirement to downl oad
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construction and operation as nore fully

[0008] Thus, the embodiments set forth herein allow the user to quickly identify which
20 table(s) is (are) of interest and then request full table download from the
Attachment Server in an on-demand fashion. In this regard, the preview table itself
preferably also functions as a link to the full table stored at the server to facilitate

easy retrieval to the device for viewing in a spreadsheet view.

[0009] Additional aspects and advantages will be apparent to a person of ordinary
skill in the art, residing in the details of construction and operation as more fully
hereinafter described and claimed, reference being had to the accompanying
drawings.

Brief Description of the Drawings

[0010] A detailed description of the preferred embodiment is set forth in detail below,

with reference to the following drawings, in which:

[0011] Figure 1 is a block diagram of a network environment in which the preferred

embodiment may be practiced;



herei nafter described and cl ai ned, reference being had to the acconpanyi ng
drawi ngs. Brief Description of the Drawi ngs [0010] A detailed description
of the preferred enbodinent is set forth in detail below, wth reference
to the followi ng drawings, in which: [0011] Figure 1 is a block diagram of
a network environnment in which the preferred enbodinent may be practiced,
3 [0012] Figure 2 is a device screen display of a plurality of table

attachnents, according to the prior art; J0013] Figure 3 is a device

screen dlsplay show ng preview of a plurallty of table attachments as in
4B are device

Figure 2, acc ment 0 F)

screen displ a @é% W‘H@aﬁ%ﬁgbd%m?ﬁf ddspﬁ'%’o §D1L'I’?Wyg$}é%}?§\tﬁ ﬁ@eaﬁua“\‘if“&wpng
respectively,tottheeprjpreni ewed tabl e attachment of Figure 3; [0015] Figure 5
is a device screen display showing the retrieved table of Figures 4A and
413; [0016] HFP§tile Goyrs 3ds & pedeasarpatisriyolbwigo prvishadfiaciwelity ettable of a

Docunent  Qbj egtachrbbhtd/BdlFiddXM accb@Pl4d aFb@YE8ménishows the top-level of the
DOM structure in Figure 6; [0018] Figure 8 shows an exenplary DOM structure

for a word priocegsimguredasurens are §OALIcrdeh AishRyOsHIM@WESmatu eXeigHdedpyioddOM
structure f Orforare r%plln agggg%ntr’eat[ecp Q tﬁe r§51§0%$gg{%0%%c%rﬂeq?)§gggure 3y DCM

structure fora word processi ocu

subdocurent ; (6 1]r &gy, &év.&esscﬁeefnlq%r@féyashsw.ﬁ it 0o fo b8 FlAE 4R 0CESS

for preV|emnng attachnent usi an attachnent viewed nobi
communi cat i orf"déW ce; [0022] Figure 12 is a DOM structure graph

presentation docu ntaining a referenced tabl e conponent
ded to t he BRI TaIEe fi® S8° BRoram Fn e defeste At edhasumeB aeont
ref erenceO( EGR)det(OMnd; [0023] Figure 13 is a flowhart show ng a
server-side process for constructing a table conponent as a preview for

t he ref er encd®0t7dbIRious pbeventhe &ip-IBre of e DOM siridturel i gure e

[0018] Figure 8 shows an exemplary DOM structure for a word processing document;
[0018] Figure 9 shows an exemplary DOM structure for a table document;

[0020] Figure 10 shows an exemplary DOM structure for a word processing document

15  containing an image subdocument;

[0021] Figure 11 is a flowchart showing a client-side process for previewing a table

attachment using an attachment viewed on a mobile communication device;

[0022] Figure 12 is a DOM structure graph presentation of a sample document
containing a referenced table component added to the DOM structure as an attribute of

20  an external component reference (ECR) command,;

{0023] Figure 13 is a flowchart showing a server-side process for constructing a table
component as a preview for the referenced table component of Figure 12, and adding the
preview table component as an attribute to the ECR command for previewing a table

attachment;

25 [0024] Figure 14 is a DOM structure graph presentation of the document in Figure 12

following the process of Figure 13; and

[0025] Figure 15 is a flowchart showing a server-side process for persisting the ECR
command and the attached preview table component with its formatting properties to

construct the preview table.

30



previ ew tabl e conponent as an attribute to the ECR command for preview ng a
table attachnment; 25 [0024] Figure 14 is a DOM structure graph
presentation of the docunment in Figure 12 follow ng the process of Figure
13; and [0025] Figure 15 is a flowhart show ng a server-side process for
persisting the ECR conmmand and the attached preview table conmponent with
its formatting properties to construct the previewtable. 30 4 Details
[0026] Wth reference to Figure 1, networkgenvironnment 10 is shown in which
the preferred enbodi nent may be practiced. Network environnent 10
conprises at |masis one 5 nobile comuni cati on device 12 comunicating via

a wWireless network/Internet 14 to a server via a firewall security
devices 12. Wiile

server 29, for I nt afta hmants to the
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etc. As woul d SBRCUHHKPS BBUalpcwite serser 2% i dewyoakid documet hrdtagmhentarfortied es's
networ ks 14 corptésste. GHNE GhRROne 8. 28TOMMW PN ANBH ;gd?ff@se@ag ;?%é%g d?EE{M"Rr ks,

or future networ and broadband ne

Bl uet oot h and%aéﬁ?gﬁtugd%%amﬁe?w‘f gﬁ?‘?]‘)"ﬂfnﬂ %‘Eﬂ&'&@deé‘%‘\)‘éucﬁﬁﬁw%@Umnt s
t hat use enbedgggmeblsdes OrCQTaFﬂmIdO]z@kﬂhdchémIptcﬁlidﬁﬂgaicc@d’sﬂo @Qﬂﬁfé f‘lb@&@ﬂ adsi ng
only tabl es thee€xhBt g | % gy’ w@@;é %%“ tczﬂ\sdl SLF%E%IB?‘@% esongfser

enbedded links to the table as shown i'n Fig
to retrieve e8tHYEAY Se‘l}é}‘i?etaﬁbﬂ‘“ée'%ﬁ nGhesies ‘t*bcompewe GW/GEBBeCBBDIWA, whi ch

is a time/barmdm Elbﬂiite&oﬂlétum@ﬁe@@ﬁ(rsﬁér'f@tﬂre' et dIRs URRlas FHAE &Qﬂﬁf s ldafor mation
from one or ablf g%an(a E‘% Ifs. %ﬁ @002,8* The tabl e preview feature set
forth herein, present S gue\t,aof Grafp of %%% ew of the table content
on a nobile d GbEe 1% 'dl%cu@@&ﬁ }/ ow in Fi
Specifically, Fbt RS tabre pr evi ew 8‘?%“"* “?%P%S}’éef“‘ﬂ"é’e??ﬁ%sf?b'as .@bl%ims/ r ows
of an enbé%degpcuments that are constructed using only tables the existing “on-demand” architecture
displays a series of embedded links to the tables, as shown in Figure 2. This forces the
user to retrieve each and every table in order to view the table content, which is a

time/bandwidth consuming operation if the user only needs information from cne or a few
of the tables,

20  [0028] The table preview feature set forth herein, presents the user with a small
preview of the table content on a mobile device 12 in “Document View”, as show in Figure
3. Specifically, the table preview feature displays the first 4 columns/rows of an embedded
table in order to quickly give the user an idea of what the table content is. In order to view
the full table, the “Table Link” header in the preview acts as a selectable link and

25  “"Retrieve” is available from the menu when clicking the track wheel of device 12, as
shown in Figure 4A. The full table can then be viewed in “Spreadsheet View” using the
“View" command, as shown in Figure 4B.

{0029 Finally, the full table in the document can be viewed in Spreadsheet View afier

it has been successfully been retrieved from the Attachment Service, as shown in Figure
30 5.

[0030] Before turning to the specifics of the client-side and server-side applications
for the table preview feature, a description is provided herein of the structure of a
Document Object Model (DOM} for a document attachment to be viewed on the mobile

communication device 12,

35 [0031] The attachment server 28 uses a file-parsing distiller in the preferred



table in order to quickly give the user an idea of what the table content
is. In order to view the full table, the "Table Link" header in the
preview acts as a selectable link and 25 "Retrieve" is available fromthe
menu when clicking the track wheel of device 12, as shown in Figure 4A
The full table can then be viewed in "Spreadsheet View' using the "View
command, as shown in Figure 4B. [0029] Finally, the full table in the
docunment can be viewed in Spreadsheet View after it has been successfully
been retrieved fromthe Attachnent Service, as shown in Figure 30 5.
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applications for the table preview feature, description I's provi
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The attachnent server 28 uses a file-parsing distiller in the preferred 5
enbodi ment, P32 speesidwe iddoureitthd ypeh-biediotldea DA steims yorlaautent
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type. The docunent ture I's 28,
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nodes serve as tB %ﬂ ? | eave whi | eaves are
points of a BPSARHSIEIYTHEY gﬁ?%%ﬁ“*f\éa FPCHEER! e S 4F 24difien reagh obthe apdesy
attri but es t mndspeleates Hat s unigue deatitet @tiédsd DOSA IDFa ideXNBERin the poduaghaph

node can Ntshi S%#Mebut es to specify its alignnent, style, entry of
docunment TOC, etc n addition, each of the nodes and the |eaves has a

uni que identi 6@.@3030@4@ ERuARDN RurudBreli S8RAS Hid th%%'pfarté rt‘o;i R AQGHBRG, 10

DOM structure The docunent DOM structure 1s divid into three
parts: top-| é\?gl efe'i?B ohBHoP '%Vﬁbrefeé? k187 deimenhieot Ypiclugsy é“l"‘”? Bedadn to the
docunent r ootdostmerttisudoastrodidd ia tl’éeh@nlimhant ademmencss @%&ﬁﬂlﬁt@ﬁeﬂtn t he

conponent and,4ha I et% %Etﬁggﬁgrnaﬁg ex ern &O%%gemg; § A0S ﬁ-&efﬁlg?vzrgﬁp%gagggph%g

internal or external
exam ne é&ch egsammeleﬁcfdearhmldeta{IOOM] The root node of a document DOM

structure, referred to as "Docunent"
[0034] The root node of a document DOM structure, referred o as "Document”,

contains several children nodes, referred to as “Contents”, which represent different
aspects of the document contents. Each “Contents” node contains one or multiple
“‘Container” nodes used to store various document global affributes. The children of the

20 “Container” nodes are components, which store the document structural and navigational
information. When the attachment server 28 builds the DOM structure for an attachment
file for the first time, the top-level structure is a single parent-child chain as shown in
Figure 7:

f0035] Three types of components are defined by the attachment server 28: text
25 components, table components and image compaonents, which represent text, tables and
images in a document, respectively. The text and table components are described in

detail below, and the image component structure is identical.

[0036] A component consists of a hierarchy of command nodes. Each command
represents a physical entity, a property, or a reference defined in a document. For the text
30 component, the physical entity commands are page, section, paragraph, text segments,
comments, footnote and endnote commands, which by name define the corresponding
entity contained in a document. The property commands for the text component are font,
text color, text background color, hyperlink start/end and bookmark commands. The text

component has only one reference command, referred to as the text reference command,



contains several children nodes, referred to as "Contents", which represent
different aspects of the docunent contents. Each "Contents" node contains
one or multiple "Container" nodes used to store various docunent gl obal
attributes. The children of the 20 "Contai ner" nodes are conponents, which
store the docunent structural and navigational information. Wen the
attachnment server 28 builds the DOM structure for an attachnent file for
the first time, the top-level structure isga single parent-child chain as
shown in Figure 7: [0035] Three types of components are defined by the
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structure is ure 8. First
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and the text content for ‘th par agr ap h
command is created and the change va!ue is added to that command as an attribute. The

subsequent text segment command records the text with the same text property as an
attribute. As document structure gets richer and more complex, more commands of
corresponding types are created and the document properties are added as attributes to
those commands.

20  [0039] The table component has the same three types of commands as the text
component, but different command names. The document DOM structure for the sample

table document below is shown in Figure 9:

Cell One Cell Two
Cell Three Cell Four

25  [0040] As shown in the Figure 9, the table component has physical entity type
commands of table, tablerow and tablecell, where the tablecell command can contain all
available commands for the text component. In the example above, the first child
TableRow command of the table command has an attribute “Index” defined by value of 0.
This indicates that the indicated table row is the first one defined in the table. The

30 attribute of the leftmost table cell command in Figure 9 has the same meaning.

[0041] A document sometimes contains subdocuments, for example images, tables,
text boxes etc. The DOM structure set forth herein uses a reference command to point to

the graph of such subdocuments. Thus, for the following sample document, the



attribute to the text segnent command. The second paragraph command has a
relatively nore conplex structure, as the text properties in the paragraph
are nmuch richer. Each tine a text property (font, text color, etc)
changes, a correspondi ng text property 15 command is created and the change
value is added to that command as an attribute. The subsequent text
segnent conmmand records the text with the sane text property as an
attribute. As docunent structure gets richer and nore conplex, nore
commands of corresponding types are created and the docunent properties
are added as a@tthdhinlut £5v4;@ RS ] L abl e conponent
has the sane f{hree typ e*smo*f?—gggn@i@%fﬁ}%“ﬁs : Udgrgs;]g‘%mﬁ Ln&‘ ferent
command names; The docunent DOM structure for the i e tabl e docunent
bel ow i s shown Thi dFFlg’eﬁrréhQS sybd@ainienOpfamages iBelttis JvaliBe| | Three Cel |l Four
25 [0040] As phown in the Figure 9, the talgd "‘4 orrponent has physical entity
type commndsSeetonl::laalara@;amabhternéwmdwet@bb where the tabl ecell
command can contain_.all availabl e commands for t he text conmponent. Injthe
exanpl e abpve, the first child Tabl eRow command of the table command has
an attri bu‘? ThheEer@qnRdp Figyrev ) i idepicatto tharissussediabeneds comattianheith

i ndi cated t abFiguiee® ans of éb&ef)tlfbt&he Qnﬂ;ufé%fdfﬂ%dwb Rerblfcd @hRandlNfhe30 attribute

of the Ieftm)gtli ;“%thesegv% g WEBGE 9 has the sane neani ng. [0041]
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docunent, the 7 attachment server ener at
Figure 100 THIERWERABAI fh%@@@asa@@wwsmqamwgm daebed hn@ Srvb 1186 tiond
paragraph conbaMnsutthe @anetd BB&Rer 41 pARSothE USdudidat shown in Figure 10 is
identical to that discussed above in connection with Figures 8 and 9,
except for tHEO4Itri fBelt!emgofowtthmetpmferrei aﬁamrae:&mmr@ﬂ corhPéhenBialtasHmERt
server 28 co e Thre " raLe i mge
ki éd&ﬁCAt'BF?r? Jf‘ﬁcte helae qeh C[”éneBg% aﬁéﬁ%% erarchy.

conponent, which contarns al he |nage
In the DOV conversion from the server component (Attachment Server (AS) 28), informs the server of

15 its device and feature specific capabilities such as screen size, color capabilities and
functionality support when requesting an operation. This allows the server 28 to tailor its
response to the requesting device 12 and optimize bandwidth utilization and minimize
device CPU/storage usage while preserving the device presentation capabilities (e.g.

color presentation data will not be returned to a monochrome device and vice versa).

20 [0043] For the table preview capability, the client (AV) will as part of the attachment
conversion request inform the server 28 that it is capable of showing table previews as

well as supplying the requesting device 12 screen resolution and color information.

[0044] This information enables the server 28 to return UCS (Universal Content
Stream) data back to the device 12 containing preview table information preferably for a
25  4x4 row/column table with individual cell content limited to between 8-32 characters
based on the requesting device screen information as well as preview table color
information if supported by the device. A DOM (D) for the full table is also returned to the
AV on device 12 that allows the user to request the full table for viewing in spreadsheet

view, if desired.

30 [0045] A flow chart of the device side request process is shown in Figure 11. At step
110, the user requests the full content of an attachment {e.g. an attachment to an email),
by appropriate operation of the user interface for device 12. In response, at step 115, the

device AV issues a document request to the AS server 28 for the first chunk {e.g. typically



structure for the main docunent, the values of the "Ref' attributes of
those two reference 10 commands point to the inmage conponent, as indicated
by the dashed |ines, such that the DOM structure connects together all
parts of the docunent. [0042] Returning now to the preferred enbodi nent,
the client conponent (Attachnent Viewer (AV) application on device 12),
when requesting a docunent attachnent conversion fromthe server conponent
(Attachment Server (AS) 28), informs the sgrver of 15 its device and
feature specific capabilities such as screen size, color capabilities and
functionality 9 he server
28 to tailor |3 ?gagﬁiocgﬁ%@ G{ttg%ﬁe req g%tdﬁﬁfgﬁ‘%&e%/“?%ed'{f}gg yﬁ”?ilk e§[Aéshmgzc’:
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in Figure 11.m&¥sagé @PplaybliQstep NE5)URASWIREAHRE i drb& st WrhinaRAL&BE 144). an
attachnment (e.g. an attachnent to an email), by appropriate operatl on of

t he user intdpf4ie flhrasdepiice, d@btelmewmpwﬂ&@nse’ﬂtm Heapudd & doiRadsteydtge AV
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client- side AV determ whet her_a tab epreV|eW|s co rise
first porti Oﬁ:ot]tgntds dgwamd (step 130). Otherwise, process flow branches to step 135.

[0050]) Turning now to the server-side process, when the attachment server 28
receives a document containing embedded tables, it first constructs the DOM structure for
20 the document if it does not already exist in the in-memory DOM structure cache. Each
embedded table in the file is constructed as an external table component and is added to
the DOM structure as an attribute of an external component reference (ECR) command,

as described in greater detail below.

[0051] The corresponding DOM structure for the following sample document

25 containing an embedded table, is shown in Figure 12 where, in order to simplify the
graph, the DOM structure does not contain the detailed graph presentation for the
embedded table:

Table Test
Cell One Cell Two
Cell Three Cell Four

30

{0052} As shown in Figure12, the table component is added as attribute “Ref” to the
external component reference command (ECR), which is a node in the DOM graph

structure for the maih document.



5 downl oaded data. If not (step 125), the device displays the normal text
content (step 130). [0047] The AV then issues any further requests for
addi ti onal chunks of the docunent attachnent (a YES at step 135), and
process flowreturns to step 120. G herwise, if the entire docunment has
been downl oaded (a NO at step 135), then the process term nates (step
140). 10 [0048] If a request to downl oad a chunk of data fromthe AS on
server 28 is wunsuccessful (i.e. a NO at sgep 120), then an error flag is
generated and an error nessage displayed (step 145), followi ng which the

process term paisgp (%@Eer%épalde pr[ag(g,%%}' F!tg[we B%e bggi &8 ’135310 %P&It? !‘:E(F@Wﬂ?é,v s
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conponent and is added to the DOM structure as an attribute of an external

conmponent ref P084ice (E&R)evue@mmmmpoa@md@aﬁmsbﬁﬁ} pamagmﬁh@ﬁon%baﬂ the bel ow.
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15 the preview table component.

{0055] After the preview table component is constructed, it is added as an attribute to
the original ECR command, as discussed above. During the response and resulting DOM
graph construction for a conversion request, the attachment server 28 persists the ECR
command and the attached preview table component with its formatting properties. The
20 flow chart of Figure 15 sets forth the steps of persisting the ECR command and attached
preview table component in the document DOM structure of Figure 14 with the required

formatting properties.

[0056] After initialization of variables (140), the server process iterates the referenced
table component (step 145) extracted from the ECR command shown in Figure 14.

25 Provided that there are commands remaining to be iterated (step 150), a determination is
made as to whether the next command is a Table Row command (step 160), Table Cell
command (step 165}, Text Segment command (step 170), or whether (step 175) the table
cell character index (m_iCharlndex) is less than the maximum number of character in
each table cell (kiMaxCellChar). If the resuit of each of these determinations is NO, then

30 process flow returns to step 150. On the other hand, if there are no further commands

then the process ends (step 155).

[0057] If the next command is a Table Row command (step 160), a determination is
made at step 180 as to whether the Table row index (m_iRowlndex) exceeds the
maximum number of rows in the preview table (kiMaxRow). If no, then a table row

35 command is created and the attributes from the original table row command are copied to



9 [0053] The server-side process of Figure 13 begins at step 135 to
iterate through the entire docunent DOM structure 130. Provided the
un-iterated remaining portion of the DOM structure continues to contain
commands (step 140), the next command is iterated (step 145). O herw se,
the process ends (step 150). If the process encounters an ECR 5 command
(step 155) and the conponent being referenced is a table (step 160), the
process constructs a table conponent (stepid65), which is a preview for the
referenced table conponent. This preview table conponent is added as an
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properti ets [ Ge56ihie AL l&diexi (| ﬁ@@llridtéﬁ)hdo@él n@tfex\’f@éd 8o h%&lh(tﬁ]ifﬁ%r;tbéf@fcéigidlﬁéf
rocess itera abl e gnent extracted from
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t eth
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t he next COITTTB.I’I I1s a Ta oW conmmuan
(step 165)° TE&MadssH §teAt238 ammntetiettentaprap! ct@ﬂfa%ﬁrenq*re:r(mtepnd_%)s lesse

table cell chehatﬁatrﬁéxmn@l%n(bm_bf@ﬂafa'o@%%)eabﬁcén%ﬁaa&baftﬁahe;fV@Q“tHEWE'tQH”ber
of character in ch tab g r). result of each of
t hese det er ni ﬁag(meétﬁgorprga s cx['t-:ﬁlgerg (step 235 then at step 140 the text from the original text

segrment command ss copied, where the amount of text to be copied is the lesser of the
number of characters in the original text segment and (kiMaxCellChar - m_iCharlndex). At
20 step 245, the copied text is added to the new text segment command as an attribute,
where m_iCellindex. += number of character copied. The new command is then added to
the preview table DOM structure hierarchy (step 200). if at step 230 the table cell
character index (m_iCharindex) is not less than the maximum number of characters in

each cell (kiMaxCeilChar), then process flow returns to step 150.

25  [0080] If at step 175 the table cell character index (m_iCharlndex) is less than the
maximum number of character in each table cell (kiMaxCellChar), then a command is
created (step 250) that is of the same type as in the original document. The new
command is then added to the preview table DOM structure hierarchy (step 200).

[0061] In summary, since the preview table for a table component is cached in the
30 DOM structure as an attribute of the corresponding ECR command, memory consumption
is slightly increased. However the processing time is significantly reduced by eliminating

extra iterations of the table component on repeated file conversion requests.

[0062]) A person skilled in the art, having read this description of the preferred

embodiment, may conceive of variations and alternative embodiments.



30 process flowreturns to step 150. On the other hand, if there are no
further commands then the process ends (step 155). [0057] If the next
command is a Tabl e Row conmand (step 160), a determination is nmade at step
180 as to whether the Table row i ndex (m.i Row ndex) exceeds the maxinmum
nunber of rows in the preview table (ki MaxRow). If no, then a table row 35
command is created and the attributes fromthe original table row conmand
are copied to 10 the new table row commandii(step 185), the table row index
(m.i Rowl ndex) is incremented (step 190), the table cell index

(mi Cel Il ndex) [@68] Tabli suceldriatdharang aRémbidembokiMdntat Ib@l%@éa toq{m\)fhﬁﬁﬁg
(step 195), angmBp&wﬁgpgﬁ%ngﬁggkggfﬁgded to the preview tabl

structure hierarchy %8] I f the next command is a Table
Cell conmmand (step 165), a determnation is nmade at step 210 as to whet her
the table cell index (m.iCelllndex) exceeds the maxi num nunber of cells in
the preview table (kiMaxCell). If no, then a table cell command is created
and the attributes fromthe original table cell comrand are copied to the
new table cell conmand (step 215), the table cell index (m.iCelllndex) is
increnented (step 10 220), the table cell character index (m.i Charlndex) is
reset (step 225), and the new comand is added to the preview table DOV
structure hierarchy (step 200). If at step 210 the table cell.index

(m.i Celll ndex) does not exceed the maxi mum nunber of cells in the preview
table (ki MaxCell), then process flowreturns to step 150. [0059] If the
next command is a Text Segnment conmand (step 170), a determnation 15 is
made at step 230 as to whether the table cell character index
(m.iCharlndex) is less than the maxi num nunber of characters in each cel
(ki MaxCel | Char). If yes, then a text segnent command is created (step
235), then at step 140 the text fromthe original text segnment command is
copi ed, where the anpbunt of text to be copied is the | esser of the nunber
of characters in the original text segnent and (ki MaxCel | Char -

m_i Charl ndex). At 20 step 245, the copied text is added to the new text
segnent conmmand as an attribute, where m.i Celllndex. += nunber of
character copied. The new conmand is then added to the preview table DOM
structure hierarchy (step 200). If at step 230 the table cell <character
index (m.i Charlndex) is not |less than the maxi num nunber of characters in




each cell (ki MaxCell Char), then process flow returns to step 150. 25 [0060]
If at step 175 the table cell character index (m.iCharlndex) is |less than
the maxi mum nunber of character in each table cell (kiMaxCell Char), then a
command is created (step 250) that is of the sane type as in the original
docunent. The new command is then added to the preview table DOM structure
hi erarchy (step 200). [0061] In sumaryz: since the preview table for a
tabl e conponent is cached in the 30 DOM structure as an attri bute of the
cor r espondi Mg"ECR command, nmenory consunption is slightly increased.
However the processing tine is significantly reduced by elimnating extra
iterations of the tabl e, conponent on repeated file conversion re%uests.
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constructin addi n revi ew tabl e conponent as an ribute to an
ext er nal ?fﬁgﬁirﬁon}p@f”g?te reEB?TrFEﬁH“a%éY@r?f”s%ﬁ’% p&a@\a,\[vet#ipagcprgp Abonent

conpri ses aompamt erpsrea@tdmua@efunﬁj‘errcﬂW@w@néhocebauﬁm off sditgbibabitre i t h
cell content textu 0 sa q di spl ay capabilities; and

downl oadi n@o'?itﬁﬁt taidé'% 'ﬂé?frﬂﬁt' P%e&ﬂ@rffsa'?yo?ﬁpéa e @der (28) to said
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2. The proc of claj wher ei.n sai ter ned nunber of rows does
not P o%%e communlca lon device (e2s]compr|3| gsal prevper ta%ie component.

2. The process of claim 1, wherein said predetermined number of rows does not
exceed four, said predetermined number of columns does not exceed four, and said

cell content textual information is limited to no more than thirty-two characters.

3. The process of claim 1 or claim 2, wherein said iterating further comprises
iterating said preview table component and for each iterated table row command,
table cell command and text segment command within said predetermined number of
rows and columns and limited cell content textual information, creating a new table
row command, new table cell command, and new text segment command
respectively with attributes copied from each said iterated table row command table,
cell command and text segment command and adding said new table row command,
new table cell command, and new fext segment command to said preview table

component in said graph structure.

4, The process of claim 3, further comprising incrementing an index associated
with each of said new table row command, new table cell command, and new text
segment command, and repeating said iferating until any said index exceeds said
predetermined number of rows and columns and limited cell content textual

information.



exceed four, said predeterm ned nunber of columms does not exceed four, and
said cell content textual information is limted to no nore than
thirty-two characters. 3. The process of claim1l or claim2, wherein said
iterating further conprises iterating said preview table conponent and for
each iterated table row command, table cell command and text segnent
command wi thin said predeterm ned nunbefzof rows and columms and limted
cell content textual information, creating a new table row command, new
table cell command, and new text segnent conmmand respectively with

attributes xopi ethd priteeadh 53 she betahed 1t @bk ewhenif earasviielli®y angel |

conmand and_t?xt, segnent conmand and addi ng said new table row command,
new t abl e _c‘?é?q ax " C%H“??év@qwadg@gﬁé'ﬁwrﬁﬁ%@n%ﬁspﬁ‘a% WithpaigitaRle t abl e
conponent iif ssidighagh @nltust Fet sHi®serder (BBRIINREESHOf12¢] ai m 3, further
conprising increnenting an index associated wth each of said new table

row command, new table cell command, and new text segnment conmand, and
repeating said itRr glocess BNtialm 3N Yurfh Gohiphskg Qeraflig SRintbnubistebgran ned
nunmber of rows ag@e colums and |imted cell content textual information.
13 5. The S5EREEE SPMAHNIGGHR Sevies 4 fsfol NRtg litepbPiN 413" ARSURND &8I ng

and di spl aygwigy bUs4il @dble HRIshESSe BOMNLID 88N VRc ISR mitsR b 88Gindded W th
said table _in said graph structure from said server (28) to said device
(12). 6. THE t%?@@éggv%a??o%laaﬁﬁ?@,sef\(ﬁn@érdowawﬁﬂﬁ§ﬁlﬁda@@ﬁ%ﬁ%aﬂidﬁ§0% menu
selection at said nobile communication device (12) for initiating one of
either user, retrjeval or Vvi evm'gé of said table in response to which said

devi ce (12)t r ansPRFESSIRAFAEE (AR reArereing 2 QPCUBLVE COMPBINGINd sai d ser ver
(28) downl oads wailding abjreph etre@id r@@h@s@ﬁtinc?7a P60 866urhhtaha¥Rig\RNledsk8) of

representing a doc conprising: building a graph structure

representi Hg?&”ﬁ’&ﬂgg{%ﬁ%ocumnt having at |east one enbedded table;
iterating said geefihgShidufbph etréditref aHd feRBACHSSdId A kengRREAd HEd bidingnd
adding a preview onent as an attribute to an external, conponent

le co
ref erence aCBrdeEa &P@pgﬁg'gi B FNedil&Nls 4b1a0 B8RP SAMRGAPY rdeeny

predet er m ge@mand, wherein said preview table component comprises a predetermined
number of rows and columns of said table with limited cell content textual information

relative to said embedded table; and
transmitting said document comprising said preview table component for

external viewing.

8. The process of claim 7, wherein said predetermined number of rows does not
exceed four, said predetermined number of columns does not exceed four, and said

cell content textual information is limited to no more than thirty-two characters.

g, The process of claim 7 or claim 8, wherein said iterating further comprises
iterating said preview table component and for each iterated table row command,
table cell command and text segment command within said predetermined number of
rows and columns and limited cell content textual information, creating a new table
row command, new table cell command, and new text segment command
respectively with attributes copied from each said iterated table row command table,
cell command and text segment command and adding said new table row command,
new table cell command, and new text segment command to said preview table
component in said graph structure.



nunber of rows and colums of said table wwth limted cell content textua
information relative to said enbedded table; and transmtting said
docunent conprising said preview table conponent for external view ng. 8.
The process of claim7, wherein said predeterm ned nunber of rows does not
exceed four, said predeterm ned nunber of columms does not exceed four, and
said cell content textual information i$ limted to no nore than
thirty-two characters. 9. The process of claim7 or claim8, wherein said
iterating further conprises iterating said preview table conponent and for

each iteratad taHeepoayesCOMBIBAMY, fuﬁtl@&'@nﬁ@ﬂsanQ%F@%ﬂt:@Qn iRk S68RBY
command wit hl sai d gql(ﬁdeterm ned nunber rows and colums and Iimted

cel | content *1 83t La SaihNEnaPiegRY iqr@a@ﬂ%@eav fable eelbrmmagdy ki Xtnew

tabl e cel |l sgmemndomarAdnany tr@g)’éatuﬁ@@ﬁ%f”i‘ierﬁmggﬁﬁm arfyesdi® Grde) &xteddd Baid
attri butes co edfromeach iditerated table row command table, cell

command and BESIEMERFhE™ ReVE RN h deluTnSs And BilRY 5l e corsantc &ieatd,
new t abl e q@b}mgwaﬂmnd and new t ext segnment command to said preview tabl e
conponent in said graph structure. 14 10. The process of claim9, further
conprising increnmenting an index associated wth each of said new table

row commndm newheaploge bt afPBRENA . clame NeW1bewherche aRNdovaAEERH andnd
repeating s |te %%I ngq{lgmtll qamqagl d i ndex exceeds said Predeterm ned
nunmber of UEBPLIRIBPTETS Hoc dpcwpetid Rt 2ssekieted With saidieRiE i on.
11. The pro¢ess gfﬁpmwcﬁm@_ of clains 7 to 10, wherein said downl oadi ng and

di splaying further conprises downl oadi ng a docunent |ID associated with said
table in said graph structure. 12. A process in a nobile conmunication

device (12)120f px proiceyd Mmda ndbe LERMUNIEEP Idesic8Q12)l SFpHeNGving lLasRBlent or a
remotely stored docunent having at | east one enbedded 15 tabl e, said
request coﬁB‘f”i g7 A% an indication of display capabilities for said nobile

comuni cation dessukg alidguesinor a remotely stored document having at least one
embedded 15 table, said request comprising an indication of display capabilities for
said mobile communication device (12); and
receiving and displaying said remotely stored document comprising a preview
table component having a predetermined number of rows and columns of said table
with cell content textual information limited to said display capabilities for said mobile

communication device.

13. The process of claim 12, wherein said predetermined number of rows does
not exceed four, said predetermined number of columns does not exceed four, and

said cell content textual information is limited to no more than thirty-two characters.

14. The process of claim 12 or claim 13, wherein said receiving and displaying
further comprises receiving a document ID associated with said table in said remotely

stored document.

18. The process of claim 14, further comprising generating a menu selection at
said mobile communication device (12) for initiating one of either user retrieval or
viewing of said table in response to which said device transmits said document ID to

identify said table in said remotely stored document.



receiving and displaying said renotely stored docunent conprising a preview
t abl e conponent having a predeterm ned nunber of rows and columms of said
table wth cell content textual information limted to said display
capabilities for said nobile conmunication device. 13. The process of
claim 12, wherein said predeterm ned nunber of rows does not exceed four,
sai d predeterm ned nunber of colums does not exceed four, and said cel
content textual information is limted to no nore than thirty-two
characters. 14. The process of claim 12 or claim 13, wherein said

receiving argd displstgmnigr previeiviterat(eHEPbh6 bld 8mBENddIInA ARSHERNEtotdd in
associated with s?gd table in said remtely stored document. 15. The
process of TPHYGh (£4) CPUPHHEY conpri sing generating a menu sel ection at

sai d nobile commearcsatdrmudiﬁglacgrab&?e)trumrre iwWithinl Sdid %@n@ﬂ@&fre@e@@ﬁ’tﬁng@er
retrieval or v said table in response to which said devijce

transnmits éﬁ?%ooﬁ?&a&?‘r{m?% PEPISHER IBPle CRAIRPNERERIESRNEYS SR SR EPS: st or ed
docunent. 15 16neam§f¢stseah§@rreau@suf@vuawd@&u&@ﬁsﬁowa%éﬁblc@mﬁmﬁ%@aﬁl In a
docunent stored 1@ a server ééé%‘) npri si ng a}ns for bujldi ng %
structure WA 9P FaEetape ( n}pé*ﬁwssa@rfmi gfioq ol P IayrcaRgPiiliard LR
conpri si ng devicalph2), corrponent representing each said table; neans for

i ssuing a request fo document from a nobil e conmuni cation_ devi ce (12)
to said server (%" fBHg‘?ragf‘%éa‘gE AR PR WIS G?Qp?eé‘fﬁrdgg)a%”‘ﬁ%e@& f or

said devi geid( kb)e cmaamerftaronstrrm.aglm S@difly O PiRNIcSL s BoRpYhdriti 4% éﬁll d
server (28) i | e conmponent constructing and ad a

i 80{ for ea?h Isal
previ ew t abi"8 ‘_éSr?ﬁc?ﬁe?ﬁ o8 %ﬁ"fnp%ﬁef" FI4fereacs GoRmandt WPRKIN SYMmbRaay t"f‘ ?erence
command, mkcuemebﬁeraaacm mrseylaewetjaﬂ@hﬁmeeofmm’eemﬁ rEWERAH SRR InhsPoesked eqme ned
nunber of L ums o W I ent textual
i nf or mat i or‘f’ %Bct‘zrﬁtcg’&mf’ teétél'?H” "Eﬁ %'”E'g‘?%&slaldtq%‘gay %\?ﬂf%%ﬁ?]s?mfjor downl oadi ng
and di spl ayi ng maaasd@c@wmwfrrgmcsmﬂaﬁ@g ¥8il dodGhehiOfrons ahid sepkir (28) to
comuni cat i g.@ d \z#e 1 r? qf drl Si n% sal d gr evi %w tabl e (iorrgonent 17. A
server (28)'5 | cWr%?' &9 ication device (T2) comprising said preview table component.
17. A server (28) comprising:
means for building a graph structure representing a map of a document
having at [east one embedded table;
means for iterating said graph structure and for each said table constructing
and adding a preview table component as an attribute to an external component
reference command, wherein said preview table component comprises a
predetermined number of rows and columns of said table with limited cell content
textual information relative to said embedded table; and
means for transmitting said document comprising said preview table

component for external viewing.

18. A mobile communication device (12) comprising:

means for issuing a request for a remotely stored document having at least
one embedded table, said request comprising an indication of display capabilities for
said mobile communication device; and

means for receiving and displaying said remotely stored document comprising
a preview table component having a predetermined number of rows and columns of
said table with cell content textual information limited to said display capabilities for

said mobile communication device.



means for building a graph structure representing a map of a docunent
havi ng at | east one enbedded table; neans for iterating said graph
structure and for each said table constructing and adding a preview table
conponent as an attribute to an external conponent reference conmand,
wherein said preview table conponent conprises a predeterm ned nunber of
rows and colums of said table with |inkged cell content textua
information relative to said enbedded table; and neans for transmtting
sai d docunment conprising said preview table conponent for external

view ng. 1819.A m%é@;r@mmléaﬁéd@nﬂ @8MIpESing bR graRNRdeSheshs dRRADGLIOH
i ssuing a reguest for. a renotel % stored_docunent having at |east one

enbedded t SbPECeESHr Pf e gever f CEIM g 7N Fdthe Arokig Q?f“"ﬁh"ﬁ?ﬁ"&? device

capabi | i ti gg2f @ﬁclaﬁﬁﬁ&ifdmﬂﬁrieﬂue@lﬂw d&@&ééﬁbf%\ﬁ'&% of%ﬂﬂ‘ngqatﬂ% A/of @eei Vi ng
and dlsplayln sai_d rem)tgF cunment conpri sing previ ew table

st or ed
conponent HY0§%%§ %4 2pY e L %F'ﬁ%e himbeanger thewsosgsa oggapyj%%ofoqlam@é@dot abl e
with cell cantent textual information limted to said display capabilities
for said nobile conmunication device. 16 19. A machi ne readabl e nedi um
conpri sing program code means executable in a processor of the server (28)

of claim 17zoand/l0borhh©nrm@cbr{@y€@m@ @%Fﬁ@n@gt/ﬂeﬁﬁ on(e]n?%?n@fcoﬂ?%d’i&al@nfor f
al s and/ or e pr ocess O

i npl enentin rocess of

any one of O%B'cﬁ?ﬁ)r?scc?fdf’@ t?f?aé'ﬁcﬁﬁ(ﬁ”d?%@ PG d39) ACOBIYE 8RBT el ai ms 12 to
15. 20. A comuni cations system (10) conprising at | east one nobile
comuni cation device (12) according to claim 18 and/or a server (28)
according to claim17.



