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A still further example of the above prior art concept is Canadian Patent CA—A—1,044,806, issued
December 19, 1978, to Syed S Hyder {(=French Patent FR—A—2,241,827). The Hyder system is similar to
Bashai et al with the exception that Hyder does not immediately display a selected character. Display

so occurs with the keying of the next character. This is deemed to be potentially confusing for an operator
since, at any glven time, the operator will key one character and see a different character displayed.

Reference is made to British patent specification GB—A—1,461,413 (=French Patent
FR—A—2,249,773) as another prior art system.

GB—A—1,172,553 describes a method of automatically generating characters for printing in cursive

55 script for a context sensitive language wherein various characters may each have a number of different
shapes depending upon the particular character location within a word or part of a word. The method
described comprises generating a class code for each successive selected character, each class code being
representative of the connectability or non-connectability of its associated character to a succeeding
character.

60 According to the method described each character is then compared with the class codes of the
immediately preceding character and the immediately following character in order to generate an output
code for each character class code. It is therefore necessary to delay the output code generation process for
each character until the immediately following character has been identified.

In summary, currently available concepts for the character generation of Arabic script suffer from the

65 following drawbacks:
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45 A method according to the invention is distinguished from the method described in GB—A—1,172,653
in that in the latter method the output code for each character is not generated until the identity of the
§ immediately following character is known, whereas in the former method the output code for each
-, character is generated immediately its own identity is known, but may be changed subsequently.
It-should be noted that the reduction or elimination of the checking of preceding characters is of
s0 significant importance for word or text processing applications. Word or text storage buffers can be-
complex and may be accessed only through text storage managers. Thus, each back-check involves a
* i. -considerable amount of processing. : o S I
- The present invention will be more readily understood from the following detailed description takenin -
conjunction with the appended drawings, wherein: L .
55 Fig. 1 is a block schematic of a text processing device embodying the invention;
Fig. 2 is a block schematic of a personal computer embodying the invention; _
- Fig. 3 Is a block schematic of a conventional terminal controller embodying the invention;
. Fig. 4—1 to 4—10 are a series of flow charts illustrating the logic employed in the realisation of the
invention; e : o
so  Fig. 5 illustrates.a suitable keyboard layout; R o o
Fig. 6 illustrates two examples of the syntax of Arabic words as per the invention; =~
Fig. 7 is a diagrammatic representation of the general. logic employed in the present invention;
Fig. 8 illustrates the structure of an Arabic word as treated by the present invention. -
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; . Also introduced at this point are the following appendices:
.6 o
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60 an é:m', — Set of non-dividing shapes used in the-be_glnmr_\'_g of part p_o_s_ltlor‘\; Pg SR
Sno. — Set of non-dividing shapes used in the middle-of-part position P.“ Cn
" Spnp — Set of non-dividing shapes used 'in'_'-'ttt:e fre(e;s:andyrag‘pqg;_tnoin;_- e
— Set of non-dividing shapes used in the end-of-word position Pgw- -~ * °
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consi der abl e anount of processing. The present invention will be nore ~
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resul tant odffut stem ng fromthe yuse of Khe present invention;
Appendi x' ¢ i | lustrates Ar akhbmv&haap@svpoksm:sﬂﬁﬁgwrouped in accordanc_e Wi th
the invention; Appendix D provides a detailed cl aSSI fication of the

character set' of Appendix A Descrlﬁr—'f‘ ,ﬁ? E SrLedpEodi ment .The .
&ules by or through which the presen n(’?‘énfl?eonzg |%rpIqurrent ed-can be

' aqcepted by a Finite-State 10 Machi ae—ie——m—concept—+n the Finite
Aut ojrat a Theory. The Finite- St ®: %WMDPKI%><SB6MW2PHM has a nunber
of ~8tates. It accepts an input anddependlng upon both "such input and the:

ITB.ChI ne's own state, switches to th el e>and produces the proper
output. This machine can be inpl errent"g}%g)’ é%-tkﬁfa software or hardware. For

t he purposes of this description, the—softwareRsrptermentation wll be

enpl oyed. 15 For the sol uti OTEXSR :t P<YPoBeiePrSphsTi&hat i ¢ sel ection of
Arabi c character shapes according tq the pr,esent invention, the ideais
-mainly to first define the structur§ %ﬁ-y\prds in terms of the
respectlve shapes of Arabic charact ers and then to derive productlon rul es
for the words also in ternms of the shw,,pes;q&npce Arabic is a cursive
script, itis appreci ated that the shapes of the characters of any Arabic
~word nust necessarl |y interconnect on¥ wrtM<Seviot her . Essenti al | y then, an
Ar abi ¢ wof CI@ ﬁt ruct ed by a nunber of 20 disjoint parts. For purposes
of cl arlty, ?he ST &M ng definitions are given: 1. A Character

Turning to Flgure 8, Arabic words are |Ilustrated showmg how thev can be def' ned uslng the above
. rules. . . :
- 40 These formal productlon rules can be restated as: :
o : Rule 1 {R,) — Display begmmng-of-part shape ofa non-drvndlng character (a) at beglnmng of part, or (b)
; b after a word dividing character.
u Rule 2 (R;) — Display mlddle-of-part shape ofa non-duwdmg character after a beglnmng-of-part ora
= middle-of-part shape. )
a5 -Rule 3 (R;). — Display end-of-word shape of non-dlwdlng character |f at end of word and after
beginning-of-part or middle-of-part shapes. -
Rule 4 (R,) — Display stand-alone shape of non-dtvndmg character |f (a) stand-alone character, or, {b)
. at end of word and after a word-dividing character;
: Rule 5 {Rs) — Display stand-alone shape of a word dwndmg character (or a vowel) {a) at beglnmg ofa
50 part, or (b) after a word dividing character; . -
_ Rule 6 (Rs) — Display of connectable shape of a word dlvrdmg character (or a vowel) (a) after a
beginning-of-part, or (b) after a middle-of-part.
" The Finite-State machine noted hereinabove should have at least. three states, namely, stand-alone (F),
{from rules R, R,, Rs and R¢), middle-of-part (M), (from.Rule.2), and beginning-of-part (B), (from Rule R,)..
55 Fig. 7 shows the state transition diagram of the Finite-State machine.. For example; if the machine is at
: the beginning-of-part state (B) and-a character from Syo is keyed, the beginning-of-part shape of this
character Sgyp Will be displayed. The machine will then. switch to the stand-alone state (F). The next
character to be keyed will determine whether the machine would go back to the. beglnmng-of-part state (B),
switch to the middle-of-part state.(M), or remain in:the stand-alone state (F).
60 If another character Syp is keyed, the machine will produce its mlddle-of-part shape, SMNDI and switch
to the middle-of-part state (M). A delimiter will cause the machine to switch to the beginning-of-part state
(B), reshape the preceding character from mrddle-of-part SMN,, to the final shape Sgyp, and finally produce
the delimiter itself. '
The above rules constitute what may be termed a first level of operation for the handlmg of all normal
65 characters.
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def i nede'en® sh#pps-gorup of Arabi.c characters between any two delinmiters. A

wor d anpﬂﬁdélagg one or nore parts. A part- of a. word-i-s .one or nore 35

char act €r ShsAaResctibthat Purfidiie Bhapb Builbd LAM-361E0 WHRA RS covhidind fhaps o lAESF sl LAMADI C
script. 4Thébagieet aibhadeo dodsi ron inciude BAMG-ALEF asChn@r o s aharamgrs.apgewar thenyearsy one

of t he ml@pﬂqﬂw 44 F“f susvuetllt?lfPP'%Fe\&b? ePPafﬂgghPfeﬁ?féMr‘:"gliﬂ"dl‘T!;a-&grrsfé’d"etnémﬁ not e
pOSlBI scrtr%; em ta ng?‘zseqlw _;:f har M Ilg\g b

mul ti-c KL%'F% b tﬁe LA N_Erph ki arac pzl}idrt L‘f ‘?r]-
The | ast Qpeema,hacter part free- st anding): : [err] :

one- char a(SterStpaettof .rattllwmclulle!rLANhe Iast part) [err] " End of a -

mul tichaSact &b 'F@ldefﬂ yiding Character A
char act er gt-‘hatg E i_of ° gﬁ ﬁﬁﬂ"’éﬁﬂmpwl‘ gha'“%f)esn t jointo
a succeedl a§m, wo,('&;_aracter A character than
cannot be se[r-l-lstrasatartsg,t,, mne fe\fordqmapéssf AN does connect to succeedi ng
char acter§n+ﬁumwﬁdaﬂmhw#ﬂndﬁheeelbmﬁe‘°foﬁﬁ| nition of "Arabic word", the
of non-di characters
vowel s (VovVe
shapes) The set [err] which. conggyng, most. of the al phabet, can be witten
in tB& [err] and [err] positions of an ahi\GSsard. It has the follow ng
shape groups: 60 [err]-Set of Sa¥Bedifvi di ng shapes used in the begi nning
of part position [err] SWM\D - S%*té o on- d| viding shapes used in the

m ddl e- of - part position PM[err] Y" F\src,gl ng shapes used in the

f ree®t andi ngposi ti on PF SEN- Set sp¥, s3on d| Vi di ng shapes used in the

end- of - V\%rd position PEW The set of di“viding characters, SD, can be .
witten8®y in the positions Pp and PEP of an Arabic word and 65 consists

of the followi ng shape groups: K> _).|<sc,,>
35

VI

funct®fon 3& 55?%1*? %’Pms gae'} af(}ngsgfe 8&@61 as fol lows: 55 SND - Set:™,

<Ve>i = A<Sp>
Th|s speclal case can be stated verbally as:

40 Rule 7(R;)— lf Begm-of-part shape of LAM is followed by one of the ALEF shapes, replace both of them
to the corresponding shape of stand-alone LAM—ALEF. -+ -
" Rule 8 (Rg) — If Middle-of-part shape of LAM is followed in one of the ALEF shapes, replace both of
them to the correspondmg shape of connectable LAM—ALEF

45 _Speclal End-of-Word/Stand-Alone Shapes B '
S The shapes of Arabic characters have different widths. Some of the shapes of some characters are
actually double the width of other shapes of the same characters. However; available display terminals are
" provided with fixed size dot matrices and to produce an ‘acceptable script, some shapes are necessarily
produced over two dot matrices (i.e., two hex codes are ‘required to represent these:shapes). These.are the
50  end-of-word and stand-alone shapes of the Arabic characters SEEN, SHEEN, SAD and DHAD. These shapes
_ dlffer in the first hex code, and share the second with the common "tall" for all of. them
' Let us define: - .
. Syap — the tail character R '
. Sya=—setof non-alphabetrc characters (numencs, Latm, speclal characters, space;’...) "
85 S, — set of interrupt keys {(ciirsor'rriotion keys, ENTER, CANCEL; LF/CR .. ., etc.) - :
'S¢ — Subset of Syp that contains these four charactérs (SEEN, SHEEN SAD and DHAD)
" Sgg — Subset of Sgyp that has beginning-of-part shapes for Ss
Sus — Subset of Synp that has middie-of-part shapes for 8g i Tl
" Spg'~~ Subset of Sens that has stand-alone shapes for Sg (to be- used wnth S,- Loee
60 Sgs — Subset of Sgyp that hias end-of-word shapes for’ Ss (to be used wnth STA.,J."':' SRR
R The productron rule for these shapes would be - S

TVcSas—éTVpSTAlLSFs et T
B VS TVeSmiSe

and a charact er esent ed by any one of-up to four,
£pofd BBhTHS d

y

Sv- S f
arene 'b’r‘rL“a"éF"é""ﬁ%?e?”& chara&%ers per se, andveacﬁt has tvvo(\/_

o



position [err] SCD - Set of connectable dividing shapes tha
posiition PEP- The set of vowels, Sv, can be useg aftgr any E)f C?Eebe
shapés in any of the positions. This vowel set. has only the foll ofi -
shape groups: 5 [err]- Set of EPuM129869 Blwel s (vowel s witHout (a
hyphen), V\hlwrgrc_an be used after the characters in the positiions ferr] Scv
- Set of co_nnecefa-bl' e vowel s(vowel s 'on a hyphen) 'which can be used -after the
céhgr alcters-f--lg tg_e pOSi éli-ons [ err] andTPRDAIPIFER reference to Fig 6,
xanpl es -of Arabic words, having alL,the diffarent positions and sh pes
above- io «efined, are given. The - product i o%!?ﬁvlggs iE-)or ‘writing Ar ab?ge\?\or'ds
can be derived in terns of the abovevgetined<groups of Arabic charact er
shapes, using Backus-Naur form as follows. (Recall that Arabic i's witten
fromright to kgl resTan be described &: 1] 15 ' Arabi ¢ word:

_ _ _ - L . rd::

[-[ er ]r.] : [ em]s ]@ZGuﬂ_aﬁD-fl:ilf:thett{egihni]lg-ﬁfpaffﬂ)éﬁe of a;yn tgfq; {; ragtgrs (SEEI:. SHE_EN%S:\D or 'I‘)HAD), i:
- [err] [err] folowell bgawprd-delirpiter ﬂ@hEPrs&ERfeé'rm\'l? i o PERFPNding stapd:gione shapean
i insest theai the-s | : ) _ ras

) ?—Lgsgl :c ust r-? t‘% ,gg?&%mmﬁgfqg siQEe Q%L}L&qﬁe dhalalters (SEENSSHEER, SAD @ DHABDis

S€ TOrnal g g _ J&-d’él‘i’tﬁife?th@ﬁﬂ- REpelitas ind fiRthairof thiRedrsponfiag erd-dbwopt shype, and
begi nni ng+pf inglthe e cHafclef asthéidBordihelf.di ng Char act er ga) at beginni ng of .

part, or (b) af erierao bumdis tisise v sneriat Fasesa moterstatax s to bp pgsed to th Hinije giate machine.

m ddl e- of - paMere ifigally st n ey are; . pha
oram gdl g?ogr_égw%&%g@}rﬁml( ”ﬁﬁfﬁg _‘?da& é(ra' after a beginning-of -part,
of,- non- di yj di n@" - o : p
i \oh di NG Chahfdidhb state for SEBNOSHEEN nd/DEABRfifres Ride g nni ng- of - part or
nmi‘ddy e- of - part sghameiile-dRphrestate (dRSEEN, SBEEN ISAD and BIAP Hiooiulesidh gﬁf g
@ifE B o (O ARG

ration

now<di vi di ng cTaradd these foir.states o the finite siate machineof Kigs owill pppduce am, Thus,

word and af reRCey de{nstaa ag s t r a clearer un ers?andin f'the' ofthe finite state
. t gﬁrﬂemﬁmﬁm gle éﬁ;.?%ﬁhmé evels of operation. - . _

. 25 For example, Fig. 4—1 shows the operations of the finite state machine when it is in the beginning-of-

part state and receiving the different types of input characters. The operations are explained in terms of the
processing done on the input character {output) and the new position in the.word (state transition).
 From these figures, it can be easily understood that this algorithm is not checking preceding
. characters, nor re-shaping them unless’at end of a word. This in turn results in better human factors and
30 performance than systems heretofore available. . ' T ' '
g Appendix B shows several examplés of the script generated by this implementation. The examples
cover both the general and the special cases as well as the vowels. n
it is not believed necessary to elaborate further on the collective Figs. 4, since those skilled in this art
~ will readily appreciate the operations illustrated thereby. ' ) ' '
35 : : . _ . .
. Basic Function Key L . L o .
_ In order to be able to produce initials and acronyms in Arabic, a function key, designated BASE, and a
new state, termed E, must be added. The function of the BASE key is to enable the generation of adjacent
- stand-alone shapes of the Arabic characters. When the BASE key is depressed, the Finite. State machine
_ a0 switches to the “E" state. All subsequent Arabic characters including Sg will be shaped in their stand-aléne

shape until the BASE key is depressed again. Fig. 4—8 shows the operations of the Finite State machine
when it switches to the “E” state. While in this state, the rules relating to LAM—ALEF will be suspended.

C

.- Delete/lnsert/Replace A . L S ' _ ' )
45 The Finite State machine memorizes the position in the word (i.e., the state) and uses memorized
. positions. for .acting on the input characters. In a text editing application, and even in a normal DP
environment, the memory of that Finite State machine may be lost in cases such as: C
... {i) using the backspace (delete key) IR o '
-+ - {ii) moving the cursor to another position on the screen
$ 50 {iii) end the editing function, .. ., etc. ' . ' C
T In order to re-initialize the Finite State machine memory and continue the operation in the new
position, the machine has to check the preceding character(s). (In the special case of Rules 7,8, 9 and 10
(supra), two preceding characters have to be checked). However, since changing the editing position is not
the general case during editing of the text, then the present system still conforms to its objectives of
. 55 minimizing the need for checking preceding characters. T L o
An additional state, termed “1”, is added to the Finite State machine, and it is to this state that the
machine will switch when its memory is lost. It will stay in this state until an “editable” character is keyed.
_ At this time, the machine will re-initialize its memory by checking preceding characters. This will make the
_ Finite State machine switch to one of the previously defined states. F '

60 The handling of insertion/deletion/replacement of characters inside words is done by first re-initializing
[Finite Machine memory and then through the “I” state (if memory s lost). Secondly, the same operations
described before will be performed. The difference is that instead of processing characters coming from the

. keyboard, the machine will re-shape characters, already available in the buffer (as succeeding characters).
‘The re-shaping of the succeeding characters will be performed until the end of the part where the insertion/
65 replacement/deletion took place. ' ' ' : o L



-(JR5) - Display stand-al one shape of a word dividing character (or a
)N /(@) at beginnig of a 50 part, or (b) after a word dividing
chargcter; Rule 6 (Re)- Display of connectable shape of a word dividing

cRar ag er (or a vowel): (a) afggr ERRANLAEg- of -part, or (b) after a. J
m tete- oft-part. The Finite-St a#g ﬂglg%eﬂéangﬁed her ei nabove shoul d have at -
| east’ tll'npteme&htﬁdhes namnel vy, 3;:&(; aléneng;zj (fhca)inr& rglﬁg; %g;r]ﬂa;?ﬁeﬂ '
err] m dd(Tee prbcedure degcried abeve, n émplgme n pie isp terd 3 Regigtey erom
I[?ul e][ erag%'is"a g:“"°°esﬁl‘¥g’“a°f‘"§h'ﬁ\ﬁéysf%as§ B'P'é‘e'tt?"a.'ﬁgﬁ"{"r"dﬁy thedlpckdiagssm Pff _

Fi i tge- S0 g B BBt G (0 basf R HRdk ©f th bhdhdbord TAGTAIsD Bhel vowih, Th Reyboard layout s

begi nni dnewﬁ)frrnimstrhsrpakwu(a; né)\élcodtse; Rtrioell & a dpecifid thydit. | 1S Keyed, the

begi nni ng2dthe papttt osmel,mbwd is Initigted hpkey Strakes (SENCodgs) and the Kerbogrid Ageess Mdtha

el R} pro egarrf}ydesomt uen %malcamsﬁerdmaséor(tvs besipiAgAbifeshEPeEHENeRE  or
b

t ggf)@ﬁ&?ﬁﬁg it ﬁﬁh{;ser% A5 uehga 98 RO S 1ie

remai n i n4ithe "Mtandncshmeae&trﬁhauo(- Fblock@&bresent& t‘he a:gm'rohme algdsralirﬁ.crlhernp&‘d&has
keyed, hidek imyERADIG codas bf the basic shapés: of the dt!lraetetsf Theaputpus lisathe EBCRIC cpdaschf he t ch

to th generete 'c°° Pe'!f&f"l including the pife!
o 6 1 E#:ﬁ%'zmz?ﬁ:nﬁz@::m% T R s .,
f r om ni' ddlagpentiix B@hdwsHoWithe Aratii aﬁetsa&he BW@Ia‘ﬁEﬁﬁarﬁMmf\éﬁatﬂe}gr&bQ@ﬁﬁﬁ t he
del i m thyrthe dlgoeitim.  The above ruI es constitute what may be terned a first

| evel of  Byser ﬂqssbwble ’9 plg) !rex|% o fit, he fcect -efte Thege hex EP
-_ Ei_’ cter can point
he tate

0 128 QBIFCeh TWE& ?,37 eé£°' ;

i npl e cfgtasﬂagnnacﬁmt mﬁ&ﬁfﬁesonaafim ‘hbsch s 18 woa b8 Gollod J'f:h

addi t i qinédesslthig etiesactenc Of por'at ed” t-o ‘handl-e corrpound shapes: and speci al

end- of - wondresr anfind the mesmhé!ped\apsf@emdummmape@ceﬂm chgredtars thedpliqwinghas a

uni qfﬂa tgq'?a ig "P‘E?F L AME A s.a conpound. shape.of ALEF ‘and LAM The

“original gl qu;'mm i%ﬂﬁ‘fnmepeﬁehgéaarg Glakacters, but

over the ya-assmryloﬁ% or § _ﬁ@gemcem‘&)n usage t o repliace e separat e
char act er d. Elnmbs #m dorhu Bétha ﬁ\am( hrevethasahelcejtive posiiion Srampiar t

t hi :“tbaé‘ %ﬁjﬂ etﬁq_rﬂpn .' 19vg shehegipning-gfipart shapp ptihe dharacter Laa
RS U e,

def i ni tbeoarle@dslnﬁlvhﬂerideﬁﬁg ol é’hitrelatﬂelpudm in-thylcortedpondinglstie.of - [err] t hat
i ncl eddes fngrthe %respon@uglshapee iaund, the auBinatin ahaps n@bmom #Ieorelnm wdlsqm-dtmg

hlc Linsert t in er
Is‘ﬁg/l'p 'g‘ls‘ E;{‘I?r?%ﬁ?gma(? 1ape, %eéﬁnmn g&ﬁ%@i‘gﬁ%‘: od?hew 5. reS }q{qlf or
i ct thé
[err] ?eEbracter@dhﬁ‘rﬁBr) thabbherit)t oﬂ%r@flﬂ YUSltkb cofrbal BiRtipe bﬁ)fheF %re rrj-
Subse&t of [I'he'ah]aprngﬂashahag ofs:haradera_t&eseplsel %vim tﬁecadltl[‘letinn Once this operatlon is done,
the generated shapes (readable script) are stored on diskette: Thus, subsequent dlsplay or prmtmg does
_not require any access to the automatic shape determmatmn facilities. ERG
" This invention can also be implemented in a personal computer, e.g., thé IBM Personal Computer, as A4
suggested by Fig. 2. In this case, the “INPUT" routine of the programming language must be modified/ '
45 replaced to access the algorlthm The block dlagram of Flg 2 shows the suggested |mplementatlon and the
required interfaces. '
" Fig. 3 illustrates the |mplementat|on of the invention'in a'data prooesslng ehvironment. A number of
terminals with Arabic character gerierators can be attached to a terminal ‘controller which will have
_ standard circuitry and logic. The logic of the controiler should interface to the algorithm for shaping the
so0 input characters. The controlier, however, should maintain a dlfferent lete State machlne for each of the
terminals.
. Afourth way to |mplement thls mventlon would be in the provrsron ofa chtp in the HNV crrcult ofa CRT

nca

Further Implementatlon Improvement ' t . '
‘55 It is noted that the IBM Dlsplaywnter is using some of the shapes in dlfferent posltlons in the word
without affecting the readablllty or the acceptance of the generated scnpt In thls machlne (see Appendix -
.. C), many of the shapes in SBN,, are used aiso as Smno- .
~_ This can potentially lead to enhancement to the above’ dlscussed lmplementatlon The classes of
" Appendix C can be further subdwlded into smallet sets; while mamtammg the characteristics of the original
. 60_class. This. subdelng would be done dependlng on the number and types of shapes supported for each- .
... character. *
Appendrx D shows thls further subdwrdmg as done. for the character set on'the’ IBM Dlsplaywnter
" This process, of course, “will require the elimination of several shapmglreshapmg operators of the
_ flowcharts of Figs. 4—1.10. 4—10, whcih will make the processmg even faster. As an example ‘of this
65 elimination, Fig. 4—4 and Fig. 4—5.may be replaced by any of them. SF wull be equrvalent to SM smce SFs is

8



20  SLA - Subset of SCD that has the connectable shape of [err] [er pp~
Subset of SFD that has the stand-al one shape of SLA- So, the produc
rules for this special case can be witten as: 25 SA VF SFL J 30
[erJ [err] where, 35 [err] This special case can be stated verbalfy
Rule 7 (R - If Begrn of - part shapEPoI)'le/ﬂGOB‘.llowed by one’ of the

shapes, repI ce bhot t e W aif ]
LAM ALEF. - :ameg*"fmiﬁs:,;f;"‘@i“’ﬁ%ﬁﬂ?5° ??&@ﬂ%%%f’@f "r\'frﬂ'rhs?%ftgg?%'ﬁgd in one
of the ALEF shap®sStbendfel &atthis i hpioh&iﬁn’tiﬁfdakiﬁleamhs preyidetchiyiite retusgd thefprocess
connect abl e deédvibéd Eerein. HoweBpdtds mbchiediepsndalts: d/ St and- Al one Shapes The shapes
of Arabic?characters have different wdths. Sone of the shapes of sone -
characters are actually double the width of other shapes of the sane
characters.. However, available display terninals are provided with fixed
size dot matrices and to produce anh acceptable seript, sonme shapes are
necessari gy produced over two.dot matrices (i.e., two hex codes are-

requi red to represent these-shapes). These-are the 50 end-of-word and

st and- al one shapes of the Arabic characters SEEN, SHEEN, SAD and DHAD
These shapes differ in the first hex code,” and share the second with the
common "tasl" for all of them Let us-define: [err] -the tail character set
of _non-al phabetic characters (numerics, Latin, special characters,
space,...) 55 [err]- set of interrupt keys (cursor notion keys ENTER,.
-CANCEL, LF/CR .. ., etc.) 'Ss - Subset of [err] that contains these four
characterSo(SEEN, SHEEN, -SAD and DHAD) [err].- Subset of [err] that has -
b@ghpnrng of -part' shapes for Ss [err] - Subset of [err] that has

iddl e- of - part shapes for Ss SFSSubset of “ that has stand-al one shapes for

Ss (to be used with [err] 60 [err]- Subset of [err] that has-
end- of - wopg shapes for Ss (to be used mnth [err]) The productron rule for
t hese shapes woul d be: [err] 65 _ _ : o . lerr] 6

EP 0129060 B1 where,

35
40

45

55
60

65



—

£Rr ] [err] These rul es can be described as: to Rule 9 [err] - If.

TN oIIovved by a word-delimter then re-shape it to the first half . -
|’ cpr | espondi ng st and- aI insert the tail character as
second/ hal f. Rule 10 [err]™ I@Woﬁﬁﬁll'e of -part shape of any of the\j
acher 4 ((SEEN, SHEEN, SAD or. DepBgnDIxsAf ol | owed by a word-delimiter then
shiape”’it to the frrst haIf of the corresondr n%'end-of Word shape and
is insert .the tail. chARABIG CHARACAERSETHITH IRf¥er to handle these
two special cases, nore states have t-o ‘be added to the finite state

machi ne.. More specifically, four nore states need to be added. They are:
[err]- Stand-al one state for LAM (fromRule 7) [err]- Mddle-of-part state
for LAM (fromRufe 8] 20 [ErT] Stand-al one state for SEEN, SHEEN, SAD
and DHAD (fromoRule 1@ [@rr]4- M ddbe-of - part9st1’at@ fer DSEEI\F‘ SHEEN, SAD

and DHAD (from Rule 10) To add these four tate

machi ne of Fr g. 7 will produce a conplex_d é§ Thys.¢ rQf & ence is nade
instead to & igs. 4-1to 4-7 for aclearer tan ng of the operation of
thefinite%m%mbbnpt art—trose revel s of
operation..y 25 For exanpl e g. 4- ows the @eratrons of the finite
state machine when it is in the beqr nni ngZof - part ate_and receiving the

~different types of I nput cha e ,operations e explained i mterns
of the proc&ssing done on th rétter (outp and the neM/posrtron
in the word = eesi |y
under st ood %hat this aI gori t hg i
re-shapi ng Them unl ess at end—uf
human fact ors—anmd—30—perforne ebtnan 5V,
Appendi x B ghows several exa sLofJﬁh:
i npl enentation. The exanples
as well as the vowels. It is pot
the col |l ectPve Figs. 4, sincth

appreci ate. SPef8 ! .

order to begable to produce |@/ @ r rab| c, a function
key, designated BASE, and a te, / be added. The
function of TThe BASE Key 1S @ igl %ener ati ohn,ff adj acent

st and- al one7shapes of the Ar . Wen t BASE key is .

- depressed, the Finite Statc_paChine 4 -sutches—t-o—the—E—state: All
subsequent @tr abi ¢ characters finc [RESS be s@ed in their

stand- al one“shape until the BASE@ 'S epressed agMn. Fig. 4-i8 shows
the operationms—of—the FIiTe BN TRENI Ne _when 1t swiches to the "E"
state. Whil@ in this state, t lating to LAWALEF wi Il be
suspended. Del ete/lnsert/Repl The Flnlte Sfate aagthe_nennr|zes

the position in the word (i.e., the state) arad @ positions f
acting on tRe input characters. In a text ed™ and even in

a nor nmal DPB _ . . - @C@@.QU( 1

ore aval | abl e.

nrl t he anrr al 'cas.es

e neneral

Key. I'n

c aw S S A @ N
D @:L*g‘t'l\
E Pl 35 5 49

10

oy

@I@r ng prec?i ng characters, nor u
isintu results in better _

@ necessary %y el aborate further on
|nthis rt vvrII readily



environment, the nenory of that Finite State nmachi ne may be | ost in cases
such as: (i) using the backspace (delete key) {ii) noving the cursor.te ;.
anot-her position on .the screen 50 (iii) end the editing function,. =
etcl_In order to re-initialize the Finite State machi ne  nenory and
the operation in the new position, EPhO 128 060cBlas to check the prefedng
character(s). (In the special case ofapB hgﬁ?a_ls 9 and 10 (supra) t ‘
precedi ng characte have he_checked -.t- o D

edi ting positionkEEEhot theC §Fal casq E:I ng. A j_j" Qs 1@ - then
the present syst&HSH SHEST 2 agje

need for checki ng@recedl ng cﬁar acters Alﬁ" addi ti onal state t er med "I ", 1S
added to the Finrte=State machiTe, and iT 15 to this state that the machine
will switch when its menory is |ost. It will stay in this state until an
"editabl e" charaCfr is keyedc At this tige, the machine will re-igptialize
"its menory by chekking preceding characters— Thi : -

State machine switch to one of the previously defi ned states. 60 - The
handl i ng of i nseren/ del et+enri+epl acenent—of characters—TstdeWords i s
done by first re-ilnitializingqFinite MachBne nenory and then thrlosg® t he
™1" state (if memory-is | osty—Secondl y,”the sane operations descri bed
before will be performed. The difference is that instead of processing _
characters com ng §r romthe Raboard the ppchine will re- shape_puar&ters

‘al ready avail abl e4.n_the bu as succeeding cha-r-ae-t—e:—sQ——-‘Fhe—Pe—e-h-apl ng
ofi the succeedi ng characters wll be perforned unt|I the end of the part
wherle the insert ~eai—65 r epaeerent / del et+om t ook—ptace—7 EP 0129060 Bl
I rﬁ)ferrent ation The, procedure ifescri bed abd®e has been i npl enedheddd—? an
| BMF Di spl aywiter—t* Regi steTed Trade NATKS), a Text processing nachine.
The system as i rrpl enented is outlined by.the block diagramof Fig 1.__and
‘I's expl ai ned bel o 5 1. The keyboard has the basic shapes of the _
characters and alﬁ.Q_Lhe vowels _The keyboard- | ay out—i-s—shewr—-a—g—>5. The
procedure is not, ‘erf course, pestricted tgra specific layout. 2. The®out put
of the keyboard |-s—+-n|t| at ee—by—key st r okes— scan—todes)—antThe Reyboar d
Access Method (KAM processes the scan codes to produce EBCDI C st andard
codes for the bastt—aArabic QT%D‘ES These™codes ar€ shown circled in
Appendi x A 10. 3. These_ APabic basic apes are processed hy fyﬁext
processing software up to the point where it is ready to be stored in the
text processing huffer. 4. The “Autonati c—Shape Det-e+ri-Ratt+or——blotk—
represents the |ogpe of the apgorithm Theggi nput of that block is=EBEBIC
codes of the basi-e—skapes of—t#e-charactersT—The ootput—TS thEe EBCDIC codes
of the generated shapes. These are all the Arabic codes shown in_ Appendi x
A, including theTiTTl ed ba Shapes. 15 Inplenenting the proce r%_'t.n t he
s spl aywiter is m%'nly doneg foll ow ng_} chacacter classifli f
aﬁoﬁ)t he Finite State machi ne operations described before.

g B Sk - I
A <k 2 P ol el o
< B F -
L v s | & &
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Appendr x C shows how the Arabic shapes of the IBM D splaywiter are
assigged to the groups defined by the algorithm Every class has been given
ade.. For exanple, hex 05 for[err]hex 06 for [err] .. ., etc. These-
dodes are stored in a table of 256 entries. So by si npl e i ndexi ng,
3¢ C.code of the charactgep @3290960t!B40 the entry in that table that
value of its class. Once the class nunber is known, and the state
inite state, machine is A@RBNAIXtBreh one of the flow charts of Fi gs.
4- N\t ¢/ 4- 10 would be followed to process this character In order to find
ol - ~TTIPUIC ISPRAF® ers, the

RENT pu
u_e'mﬂ‘zf ol | owed S'ra:rEEach

fol |l ow ng 2¢'mtgechn| by an
array in then—rrem)ry .'ggach ‘array wall have a nunmber of entrr’?s equal to
t he nunber _Qf__charact this cl c. He—eftry—of—a—character is its

EBCDI C code. d. Entries are stored so that the different shapes of a

char act er - hawe—t he same—tetative posrtion fromThNe 30 Start t'vthel r table
(e.g., the sekond entry ®n [err]tablleFwi |l have the beginni af - part shape
of the character and iTE 3tand-al one shape is the second entry in

the[err]table e. To find the cor rﬁs.p.o.ndr ng—shape of —an-inpwt—eharacter,
search in t q tand alone=t ¢ e‘:table untilmt he character is |oca fi and ' _ :
determ nes Lis.relati v.e_r\nnsl tion i tabl—e—?hns——t-h'e—cx'r'espondr ng

shapes can be retrieved sinply by Indexing to tie same relative position

in the correspendi ng tebte— 35 Orce the Torrespondrng shage I's found, = =
the automati q‘shape det edm nati on al é"bri thmw |l pass |t to‘ii&a_r.ext S

]

storage buffer—manager~whrch wi |l insert that shape in the text storage u
buffer. The- autorratrc shape deternipation will return contel —+6—t he text

processi ng sgftware whi Wil | |nstrL§t t he di splay accegy ‘oﬁe\t hod to
update the: ay on. -deo screeh~t whi ch—hes—a—brTmguat—ciar act er
generator). - At that nonment, the operator will see the correct shape on the

screen. 40 —the shaprng#reshaprng‘UT‘charaCters takes place during the
editing tirnme. Once this oEeratron is done, the generated shapes (readable
script) are~stored on di skette. Thus, subsequent -display or printing does

not require any access to the automati c shape determination facilities.

This invention can also be inplenented in a personal conputer; e.g., the

.1 BM Personal Conmputer, as suggested by Fig. 2. In this case, the "I NPU"'
routi ne of the programm ng | anguage nust be nodified/ 45 replaced to access
the al gorithm- The bl ock di agram of Fi.g. 2 shows the suggested

i npl enentation and the required interfaces. Fig. 3 illustrates the

i npl enentation of the invention in a data processing environnent. A nunber

of termnals with Arabic character generators can be attached to a term na
control | er which will have standard circuitry and |ogic. The logic of the -
controller should interface to the algorithmfor shaping the 50 input
characters. The controller, however, should maintain a different Finite
State machine for each of the terninals. A fourth way to inplenment this

i nvention would be in the provision of a chipinthe HWcircuit of a CRT. .
Further Inplenentation |nproviment 55 It is noted that the I1BM | v
Di splaywiter is using some of the shapes in different positions in the

word without affecting the readability or the acceptance of - the generated
script. In t hi machi ne( see. Appendlx C, many of ‘the shapes in [err] are ,
used aIso as [err]. '

12



This can potentially lead to enhancenent to the above discussed -
I npl ement ati on. The cl asses of Appendi x C can befurther subdivi ded it
smell er sets, while maintaining the characteristics of the origina "
clags. This subdi vi di ng woul d be done dependi ng on the nunmber and types.
shapes supported for each charact eEP 8] Gﬁoﬂﬁugﬂ'&hows this further /
subdi vi di ng as done for the character set an tge | BM-Di spl aywri tetr—
process, of course, will require t he 2@ n of several

shapi ni greshapi ng operators of the flowcharts of Figs. 4-1 to 4-10, whci h
will make the processing even faster. As an exanplée of this 65 elinination,
Fig. 4-4 and FIREYED-5. na\CUBRBEN NEDI aCedNByT any oE W ESFAS\ABE ﬁn_A'YE
equivalent to [G#ARLsince [STAFE js 8  SERTE) B ORED) AYED @GN SBT[err].
Al-'so, the characg®ers of. so groups suchgas [err] and [err]vvrll hage to be
shaped/ r eshape ause thg&have onl y—e-ne— shape—t—misi—be—neted—+hat
“this further inprovenent is feasible and is provided by the nature of the

. process descri betterei n. Hoyever, it Ts—mRchi ne—depemtabte—5—t6—15 20 25
30 35 40 45 50 3560 65 9 EP 0129 068\ B1L APPENDI X A ARABI'C CHARACTER SET .

'_WTHC(I)EPONTSO 1 23 4 5 6 7 8 9A B C D E F 7 B
. =

g =E xx =
T n = e
. M _§__ o=
T~ 3T =

(s I Y -
T & o=
T ® T

1

w



D EP_ 0129 060 Bl APPENDI X B-1 KEYED CURRENT NEXT

- CHARACH=RS AS DI SPLAYED CHAR. STATE STATE AND
REDY SPLAYED ON CRT *~~ [err] "EP 0129060 Bl APPENDI X B-2 KEYED °
CUR NEXT AYED CHAR STATE W,
STATEY | /AND REDI SPLAYED mﬁ?ﬁﬁ%& %Jr [err] [err] 12
EP\0129060 Bl APPENDI X B-3 - KEWBPENDIX E-WRRENT NEXT CHARACTERS
AS ' AYED CHAR. ' STATE -~ - 'STATE - AND REDI SPLAYED ON CRT [err]
EP 01297060 Bl APPENDI X B-4 KEYED - RR RACTERS
AS DI SPLAYEBEYERR. = CURREMIE NEXI\TE  CHARS LAKERRT [err]
[err] LF r CHAR. ~ [ STATEo 1 = STATE AND : REDISPLAYED ON CRT
& N - S o B
/. ¥ ¢ L=
4 M M P
| M B Llo—=
J - & LF JLl o=
? C\F \F. Il
_ L L _
b LF R ol
ASal _5 _SE_ - v’
/S Sk Z
-2 M SM - Zawosa
% . M B g 2 (Re——
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EP 0129 060 Bl APPENDI X B-5 KEYED CURRENT NEXT
AS DI SPLAYED CHAR. STATE STATE AND REDI SPLAYED
[err] [err] 6 . . LF 15
0.129060 B1 APPENDIX C .1 1 .2 22222 _— s 2/
2 3 3 [err] S BND SFD [err] [cEP qt2901060=B1 [err] [err] [\err] [er .

(A-Z, 0-9, .-9, spec. character, s) s rel129060 Bl .APPENDI X D -
shapes/char acter [err] SBND =( )Af%rrt]&[érg] "3 shapes/character [err]
KEYED _ CURRENT NEXT CHARACTERS RS DISPLAYED
- CHAR. . - -STATE STATE ___ AND REDISPLAYED ON CRT
N B 8 } |
D R - B ¥l
— & & e
x \ B b L
et | |
J & LF A
v LE LE el
\ LE 8 vyl
| B B [
- J B F B |
" * LF \F edb
3 \F 28 el
3 8 3 = 3231
5 F B v.§3."‘.’...\\
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4 [err] [err] 3 shapes/character [err] [err] [err] .2 shapes/character

1shap

gener at i n@‘NEn

sel ected

e/ char act er

, ive sel ect
co~-~ctab|I|ty or
succeedi gg chara

ract

[err] [err] [err] [err] [err] [err] [err] [err] [err]
EP 0129060 Bl 1. A nethod of autonatically generating :

for display or prin e script for a context Y,
Sk s‘lagl vs*l anguage wherein varlégng Cl %bsB'i _
P shapes depending 5 UPBPERDIX Garticul ar character location within
gr part of a word conpri si ng generati ng a class code for each

eln ﬁha%a er ?Od? b4e| 39 jepy e§enLat5ve3 of the

aracters may each have a nunber of

ty o S associated chag acter to a

gt-er,.. &ha&act—ert’seﬁ i t!haxb s@i & e Sd P ult Her Eomdri ses
output code identifying a predicted shapedéor a current

sel ect edsgﬁgr aet i whi ch .iis. dependent>ugoni hé & ass <o

r and its i medi ately: pr ecedi ng 10 chargcter, and, upon

s=1 o8 the-zurrent

generati Bgng ctdss chdear epr esest ixgsa Word ded i t&r re® rre’cepsaasy to
conply wi_th the ontgext.  sefs iyt tyhe J a g hangi t put
code |de|§1ENDy| ng{C é"pred?ﬂcltle'tc’i é &% a)f p&tdf‘ﬁds ar act |n Q an

out put cede identhf @ ng the

met hod ac&8r di

ngto Caiml,

3h 2e 26 Iast character of a word 2. A
ch generated cl ass code constitutes

an |nputs§§ ansi Q)/o&_ed_;stgte ofya p \S-r ity of states in a finite state
ch

machi ne

identifyiSpqg a ’pze&

i nput effectl vely
‘cted character shape for a current selected character,

roduci ng: (a) an 15 out put

and (b) 3 deci SZr-\/n)stO retain or change the invoked states for processi ng

t he next “gacces

wherein sgid ngf‘a

as a begi M n
each statsi bei

Spa

ca

FLA

cLa

FS

gm

9

" »

NA

8¢ J)

=(Vi 1)
.(.L‘L’LL)

-=<yx§y)-

=(aibas)

"<Pr£;¢‘ J-)

=(aa.ﬁ.q. )

=(rire ).

=(» P 5°)

=)

A(2)

TAIL

character class code. 3: A nethod according to Claim
ity of states includes three states nomnally identi fi ed
wor d- state, a nedi al state, and a free-standi ng state,

.-9, spec. character, s)

.16
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i S

conpri sed of a sub-routine respon5| e to the input of a character cl as
code to direct an appropriate outplt .20 character class code and.
determ ne the state to be used in processing the next successiy
cl.ags code, such that the pl urallt\é of states effectively menpri 2
position in a word being processed EP1. 0.A284060bBHtccordi ng to A ai
further including a state capabl e of ‘Pﬁ%ﬁ srgnéoked by a basi
- key-initiated signal to direct the se Pg nd production of
acronyns .i n suécshapesy/dhagactst andi ng shapes. 25 5. A nethod according
to Gaim3 or 4, furdher.incl udes %1 iLnitializing state operative to-
re-initialize: the 9 ngpipe- stat ac ae menory subsequent to nenory | oss due
to text edi ting fun%m ons by g?e ckipy preceding characters retained in
buf f er st orage. BMD hod according to Caim3,4 or 5 wherein the |
characters are cl as§$f| ed ipt ( tsar eﬂ)ba5| c classes, nanely, connectable
characters, non-conn Dbl e charact £rs and vowel s. .30. 7. A -met hod
according to CI ai m §; ere|=n(t ic class defining connectable.
characters is gub- d|§/| ded to I‘OVI de.character class codes for shapes used
at the begi nni fgSBpPES{ch Qfact:ﬁg mddle of a word, the end of a word, and
free-standing. 8. tethod a.ccecﬂ;ng to Claim6 or 7, wherein the baS|c .

cl ass defini ng non- coﬂlﬂéct abl e racters is sub-dividedto. provi de cl.ass
codes for special fsée st andi ng Earact er shapes as used in nulti-part
words. 35 9. Ang Md acco to Claim8, wherein the basic class
for vowels is sub- dsvmqﬁd te déf%— e both free- standing and connectabl e
vowel shapes 10.- A nethod:accordfng to aim9, further including
character cl ass3e§hPGe§éFFWéaCGGFrpound character shapes, and special .
end-of -word charact gs shapes. Cé& Pat ent anspruche 1. Verfahren zum- _

aut omati schen ErzeudeBRNDON )aben zur Anzeige oder zum Druck in

Kurrentschrift fur gPne kont_.e findliche Sprache, in wel cher
ver schi edene BuchstagENDj evei | ne Anzahl: von verschi edenen For nen
auf Wi sen 'konnen

égn dem(&.me i el ' en Buchstabenort innerhal b~45 eines
Wrtes oder eines Tel-F ei. nes rtes abhangen, :das die Er zeugung ei.nes
~ Gruppenschl ussél §h#9!=s{@mmcng::he| nander ausgewahi ten Buchstaben unf aBt,
wobei | eder Gruppenszhl ussel eél e Verkn bar kei t. er.knupf bar kei t
sei nes zugeordneten Bruhist aff 's"z-u e#rénaz &g&[&dyB}chstaben kenﬁg{qbch
macht, dadurch gekeghzel Chnngve as, besagt e Vesg ahre als
Ver f ahrensschritte TeB¥Rr i 5T, rze‘h’g?ﬁ |yt Rbsg‘ gscod@ der- Swime
ver her gesagte Form fur ‘den gerade ausgew_hlten Buchst aben 50 erkennt, die
von den G uppedsshhpesetarieseger ade ausgewahl t en Buchstabens und des di esem
unmi ttel bar vorausgependen Bu ns @bhangt, und, nach dem Erzeugen

531 Sekier)

ei nes ei nen WrtabgPepgmr d&r Gmppeﬁ%gbl usseIS“MN or#,

gen der. Vor sehi-ten—der—kontextenpiindlichen Sprache pr dprl ich j qt
3’@
VO

Ver andern des Ausgangscodes der- “die vor her gesa_gt@v (s,)
ausgehenden Buchst abens kenntlich macht, in @®snen Mus an ac de, der die
For m des Ietztsg, Bugh t ba_ns; eggg Dt e%CSS IgenntLl(c - Ver f ahren
-nach Anspruch 1, Phei . em j eder 2)e\é€ @ppen§6h| us ,eloe ngabe zu
ei nem auf ger uf enen Zust and von einer. Vi el zahl . {;e i nem,

endl i chen Aut’ ogat d)g wobei -j ade Ei ngabe W rks o, er, erLg (a) - ei ne
«Ausgabe, die ei'Eb vor esagte Buchstabenfor 2 -:é &9 :
ausgewahl t en. Bgchstaf;{#enntl ich macht, Sund (b) e| ne ‘Ent schei dung;,- d|__e

auf ger uf enen Zu$Pand 60 Verar bei tung des nachstfol genden _
Buchst abengr uppenscntrusset S~ ZT betratterroder——zu—ander .

SB.S' =_(. > "" e -“) SHS '(

s “(> 7 s .ﬂ) s,Es -(“’)
Sm;.n- @ mem
'SNA -(A-l, O-gp . -Q,s?ec ehv.,s) SBL’(J) SML
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‘3. Verf-ghren nach Anspruch 2, .bei dam die Vi el zahl™ der Zustande\drei
Zust angleetnschlielerr], die nanmentlich mt Wt anf angs- Zustand, mit
Mtte/Zugta d_, und mt Alleinstehend-Zustand bezei chnet warden, wobei |eder
Zust a aus jei ner Unterroutine besteht, -di e’ auf die Eingabe eines \j
Buchg{ahenyyy uppenschl ussel's -algPw0 129,06801 BY nen ent sprechenden '
Ausggbefuchst abengr uppenschl ussel - 65 anzuwei sen und den Zustand zu
best i \gries sger_ zur Verarbeitung des nachstfol genden 18 11111111 111111
11111T1T1] Kmethod df autohticslly generatink EhaPekeaR36ispihy Sirihtdgabeindredbiporsedntisc el s
benut zt seﬂﬁtf\ﬂm Q4hgbade lwheeih afbus|chatadtery/mal 2adhlhadkea nufotssr ahditferenit shapasTiapending
augersbl dpok khearicuPrsharactan Iqcatiopiwitbimayerdiefaaty oba Werd cemerisinggenergting g plassicode -

V_erfahrfeneanlaatj?ceﬁai_ lsetﬁld@araatase%éic 5 99fe Deing enfesspyiative, of the ce fty or negr o
o nem Rt Iﬁ@%‘%ﬁlﬁé@ﬁ:ﬁ“ﬁ%ﬁa‘ﬁﬁ%ﬁ%ﬁ%@ AT IR
ann,  UpditH isd pohi{Hd cldssColidsForahe dubtant ¥816ktéd chithdtérah@its itriddiaiyhacsdmiy | N
ST e onetat Ao trO1od, ehoeeina 10 Qi Fodp E1oLY|ag 1 PERHed §has BF
oo Prar e g i A e R
€1 nes %R\?tikg mirél s&?‘%%a' Q{aﬂ C iﬂﬂ_e dRshi fodi fokdiidirg!

t

. fl SRULEHoLNDIG Blokiivlg: P&
bew Kt gyt dﬁfé&'ﬂfxﬂﬁ& Fprodiét abﬂ&fﬁuf&@tﬁﬂ&ﬁeélﬁbﬂrghﬁa&daﬂmmgge?ﬂinnhstaﬁdﬂen_
gepr uf t orwhénge the idvdked states for\feackssingaive meatducolssivercharboted clagseoder 5, bei dem die

Buchst abed: A methodiac@edings el “d%@e%w’éﬁ'ﬂ £fie plurality qf gtateg detides treem Pere
cuchet Rl TR ol oo, Sl oo bt A
”SP,EHCE?‘; ctertidss d@@l 16 detistmine fHestatet6 be (sein\bRicee Mg% Ho ABRE sRbesEIGd chBRBter class S
bezel Chyas, suththathtiecplirblity ofistatesiefiéitiodhsnarbenzes cuppretositidris savord baingHmeorssed.z U U
lieférn, difkmethedestadios toiCtaimn 3.\rtherincluding agtate qpableot beingiavolgy adasicfyactione

ei nes ng‘ﬂf%é‘s"‘ erg"P'r’ei et amEplasian AN Profuptng,Pf inflipls and agronypas ffieeersive ies
’é‘nsprzy(:ﬁ "g'ﬁﬁ hod accotfing feiflisor B hASRS an iHitiSizinG ¥le'oPbtRiVR RS B-iffiiRSthetben -
ezei ChiiibstatéNhadhing! é_md&fsubsbtm_eﬁr 1RGNS st a6 to tekt edifiRiz fuitons by ehakisfiende
AR mirsoodtmspart i s AU AL AU AR AL UL
en. 96.Amp ding, QI SHwitsreinybe o rsra-iaasifiqdigtp apigfasgf al e
unt er.t g?ﬂ’ﬁ'ﬁ%ﬁ"“ewwﬁﬁf”’ 4o ﬁﬂ?%@g{ig%’ségs% '°"$f§ [YAPYS l.f groen zu
onn2® ﬁhﬂé’d}::: idea:::r rc?éf?éfﬁgﬁ&a'% ' Eﬁ'bbé%ﬂr:‘ﬁ:%@f' %fmsgt‘#d%gﬁ;{v%{z- B

1
Buchst aine8ed oHaledid, WRd friéestdndingim zusanmengeset zt e .Buchst abenf or nen und

spezi el | e 8§ methnd eccBiding & Clajayfias 7 mfwhbbaﬁ@icbﬁﬁ@ﬁﬂi“m@ﬁ%?ﬁgﬁ&m@ﬁ‘ is 1.
e

Pr oc edesuedivifisd & prpyida £lass,eadps for sppgial fae-standing chararter shapps agis words.
i mpr 88sj0 ‘gﬁ:&?}:ﬁ gﬁﬁ?@ﬁs& 9[39(')"5{52 %aﬁlcggﬁg%gogggg?ﬁﬁgﬁzauﬁcor{{'%ég%thefregéns

in
| aquel | € QpVemeth6dicasrhiRg SISy Rither irdiiding citakarfiriEladdes t6 Géfina icomstanid trarader
}‘o_r rr;e_s @aﬁésefjrﬂrsbaﬁnl srel-adwokdxchpastert shegesparti cul i ere du caractere a :
“interieur d un not ou d' une partie de not, conprenant |a generation d'un
code “tlePrentaeprighe . chaque caractere choisi succesif, chaque code de cl asse.

etant represgibmid burf CautdindbSREE EH8kjehi JoA Buthstsbeh dzuh GMhzeigen pdszt iy Diucke idle son |
car act ekgrrentsoKHit far difle Rontextefrpfislitier Sprache, Via melcher avercitiagienes Buchstakon ieyvells plag)i ¢
pr oc 6d6 Aszahipsoe iversehiedenen Fermenzau wWoisen kennem dg- v9 B Frezglen Buchstabenort innerhalb .
45 eines Wortes oder eines Teiles eines Wortes abhangen, das die Erzeugung eines-Gruppenschlissels fur
jeden nacheinander ausgewshiten Buchstaben umfaBt, wobei jeder Gruppenschliissel die Verknlpfbarkeit
oder Unverkniipfbarkeit seines zugeordneten Buchstabens zu einem nachfolgenden Buchstaben kenntlich o
macht, dadurch gekennzeichnet, daB das besagte Verfahren als Verfahrensschritte ferner- aufweist, '
Erzeugen eines Ausgangscodes, der eine verhergesagte Form fiir den gerade ausgewihiten Buchstaben
s0 erkennt, die von-den Gruppenschiiissen des gerade ausgewéhiten Buchstabens und des diesem
unmittelbar vorausgehenden Buchstabens abhéngt, und, nach dem Erzeugen eines einen Wortabgrenzer
darstellenden Gruppenschliissels, dort, wo es wegen der Vorschriften der kontextempfindlichen Sprache
erforderlich ist, das Verdndern des Ausgangscodes, der die vorhergesagte Form des vorausgehenden
" Buchstabens kenntlich machit, in éinen Ausgangscode, der die Form des letzten Buchstabens eines Wortes
85 kenntlich macht. L o s , L .
. 2. Verfahren nach Anspruch 1, bei dem jeder erzeugte Gruppenschidssel eine Eingabe zu einem
aufgerufenen Zustand von eirier Vielzahl von Zusténden in einem endlichen Automaten bildet, wobei jede
Eingabe wirksam erzeugt: (a) eine Ausgabe, die eine vorhergesagte Buchstabenform flr €inen gerade
- ausgewahiten Buchstaben kenntlich- macht, und. (b} eine Entscheidung, die  aufgerufenen -Zustande zur
60 Verarbeitung des néchstfolgenden Buchstabengruppenschliissels zu behaiten oder zu andern. -

" 3. Verfahren nach Anspruch:-2, bei dem die Vielzahl der Zusténde drei Zusténde. einschlieBt, die
namentlich mit Wortanfangs-Zustand, mit Mitte-Zustand, und mit Alleinstehend-Zustand bezeichnet
werden, wobei jeder Zustand .aus- einer - Unterroutine ‘besteht, die -auf die Eingabe eines
Buchstabengruppenschliissels antwortet, un einen entsprechenden Ausgabebuchstabengruppenschlissel

65 anzuweisen und den Zustand zu bestimmen, der zur Verarbeitung des néchstfolgenden.

- VAR A A




sortie identifiant une forne prevue "pour un caractere choisi en ¢
depend des codes de classe pour |e caractere choisi en cours et
caractere qui |e precede i medi atenent, et, lors de |la g6n6ratio ' ode
de t¢lasse representant -un delimteur de rmt ou il est necessaire [
com?fe de la sensibilite de |a | anfie 129460 B%E, | e changenment du code de
sortie | de”‘ahéﬂséﬁéngtu%p§ngéﬂﬂ°sse@sr BYHBt WdrdoRTsa L &7 8ar3Gie PGt BdH ZRBaE Witk dle

sortie i dentaydenBiitkiichePdsRioR ™ dienirddl Gsarksiban Wertdestialun not . 2. Procede

sui vant | a reventifstatn oschlAnspracts3, Icta ueiterbh e ?@ad@' wofagy dersyo “"’" eine

constitue urResisfmktiensniaste pusgelasten fge dﬂ g “ggﬁwg% el|ne von

Tlélt n eh en r ﬁé

rchi e Ao é‘%%ﬁﬁ:{f.@’;ﬂ%*“%t ach é%dausam Gty PG
] lt

Edés%mhdﬂmaﬁam i I@e ahe\speicmuﬁaltsuenmaommne
choi si en cadh Sremeaarfda).ngsmmﬂem pévarkt, fiodem wonamamde dm Zmemensemcneegufé%ahste
appel es pourBubistaberagapelrﬁmﬂrd o e de 40 cl asse de cara

FS):JLYZP;[ t eﬂ’a "@F‘g%eql@ EF{% Tspruéstaben ua‘}{eerknggfgg hs&s&ﬁg‘? suﬁklgsc?en elﬁgeteult sind,

a6J8EAIE vb fbhfel BiShstdbBi Bezdiohnet,
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M S * - fonction de base déclenché par touche pour diriger la sélection et la productlon d'initiales et d’acronymes
dans des formes indépendantes successives.

50. 5. Procédé suivant la revendication 3 ou 4, comprenant en outre en état d'initialisation aglssant pour

' réinitialiser la mémoire de la machine 3 nombre fini d'états aprds une perte de mémoire due a des

fonctions d’édition de texte, par vérification des caractéres précédents conservés en mémoire tampon.
8. Procédé suivant la revendication 3, 4 ou 5, dans lequel les caractéres sont classés en trois classes de
base, a savoir caractéres connectables, caractdres non connectables, et voyelies.

55 7. Procédé suivant la revendication 6, dans lequel la classe de base définissant les caractéres
connectables est subdivisée pour fournir des codes de classe de caractére pour des formes utilisées au
début d’un mot, au milieu d'un mot, 3 la fin d'un mot, et de fagon indépendante.

8. Procédé suivant la revendication 6 ou 7, dans lequel la classe de base définissant le caractéres non
connectables est subdivisée de maniére & fournir des codes de classe pour des formes de caractére

60. indépendant spéciales, utilisées dans des mots composés.

9. Procédé suivant la revendication 8, dans lequel la classe de base pour les voyelles est subdivisée de
maniére a définir des formes de voyelle autonome et de voyelle connectable.

10. Procédé suivant la revendication 9, comprenant en outre des classes de caractére pour définir des
formes de caractére combinées et des formes de caractére de fin de mot spéciales.
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