-1- . 2151381 CURSORLOCATI ON SYSTEM FOR MESSAGE EDI TOR Thi s

I nvent|i relates to a systemfor controlling the position of

i ndi c@on a display screen of 5 a data ptecessing system 2$r5€x>£811e a
conmput a telex termnal or a word processor. The cursor is used in

editing a nessage and/or a programon the screen. Figure 1 of the
acconpanyi ng drawi ngs shows a conventional cursor position control in a

message editor 10 whi clciRsORIIBSCATION SsYSPEM FORMBsKRYBOBHEPOROL Shown),

gl ggisgsggcgggﬁralt 8;1 13\'}“ ch£r§§§g?§8$el%%r1¥§e§no% a RY%%r;%ng?BFrﬁﬁi%nS -

for noving the @Lﬁs&ﬂsm@%@flse@dmnpintursm aodisplap-4creénaof

right/left 15 ciirgd¥a Grided s d ‘"“i
editing a nessage. A?rressages% gener ate %&Réreés%g% ggwé?gt o; elex
according to tHeEIHRALf0E i % Wrt%ePﬂaFﬁsﬁﬁEut lTh%mGuFﬁ@rneb%a%eldhusn

generated i s stediding ah&smwmuﬂbm:yo&mdom&wé S@ci-éléhcat ed on the

screen 4. The feedi f o 1 S, Sart ed put u51 ke board
on the data input rw"'dll%%o Key boar as W prraryt g'of % SHFpl 2

al phanuneric k SRRAvARREIPnak LFFW#@S/)Poistlon C¢nsr0&essage metsaaage gedittar ed

is indicated wiicH fﬁzéﬁ&@é\ & é&tEhQﬂ@u'tnwE'tglurae J&(ﬁqaﬁ'd(ﬁé? SHSRpe 1S
stored in the ne s shown in Eigure 3 (b). gure 3(a), eac

line starts at & ng%’.%aqe hERREERERT of 1 e RESSAGE ’&W%‘Yle | $OF: iSHPTING R @
return (carri ages3agetand) a( Blﬁﬂaﬂ&iﬂ‘@bn URObr Kéhidda hcakseachid i 1e.

On each line of re »3( area after .the return synbpl
(BR_F) is a nuﬁ){a‘g#eaﬁmh‘?% cont é‘xlkﬁgé}lgk?:gf%ag %ﬁé g'(??'é@ﬁ ttlli’gr é:f"lﬁsé"}/%aga
data area and £9MROises an up/down cursor control 5-1 and a right/left
15 cursor control 5-2. A message editor 6 is provided for

editing a message. .

V4

A message is generated by the me'ssage generator 2
according to the input fed in by the data input 1, -and
the message thus' generated is stored in the message

20 memory 3 and is also indicated on the screen 4.

The feeding-in of a message is carried out by using
the keyboard on the data input 1. That keyboard has a
plurality of keys (for example alphanumeric keys and a
return key). | ' o . ‘

25 The message thus generated is indicated on the
screen 4 as shown in Figure 3(a), and the message is
stored in the memory 3 as shown in Figure 3(b). In
Figure 3(a), each line sta;'r:ts at the left-hand edge of
the screen, and the location of the return (carriage

30 return) (B,D,F) depends upon the length of each line. On
each line of Figure 3(a), the right-hand area after the
return symbol (B,D,F) is a null ‘area which contains no
data. The screen therefore has a data area and a null
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-2- area. The nenory 3 does not have a null area, in order to save nenory
cells. The cursor control 5 noves the cursor on the screen, so that the

nmessage on the screen can be edited. 5 The editing of a e
i ngl udes . correction, deletion and addition of a character positig ih a
daf\ar area on the screen, and the destinatiap-of the cursor is usua N

“the data area, and not in the null area. Editing in a null area is not
required, since no message 10 exists in the null area. Therefore, it should
bedn_ot ed thﬁt | faddie, Cﬁl’l‘ﬁé)rméw 3ndces notl haveaa intulils axday, tiranstéer

and is on the to the data areg.. I n a conventional method of |ocating a
cursor, an up" efaé’r?d_“%?mo&gw%eiagy i n the up/down control 5-1 15 nopves
“the cursor in a vertiTiwe cdinsest icontrolafymoysst the GWISAE QRrthe SEFRERy

T T e U s i
ta tion. In the exa of Figure 3(a),
it is assunedSthat. Xhe tRAI&INDr OF ot SREFFALS al +’§/°n];‘fg?§1e ‘B‘Bgﬁ?%‘gﬂ

and is to Pel Fv\wtéﬁdm&r@%iddiwioa ofTeechagaeteropoaytiohedf imcaidata he
e o o s o AchedF 1, AP GlieRiadloP A2 Di¢ Stpiued
control 5-2, andisuaklweninaithel Gptencaxeae asdt mopodnt i ke BNU) (ATSR- t he
up/ down control gsileidd {1 SAePNth e hogl ndderdpisrda Atsthds hé ruéssagésed
~by one line to B' by usjng {Jhe up/ down c_ontTroI F%-l, anch_t en_ . iés shifted
to the posit 18, e B0 ¥ep %sﬂ‘ﬁ& BFE3) of THEEFEGFCrhé .%l-ﬂ%‘if‘? c%?l{'?%l
5-2. " that if the cursor moves into a null area, it is only
' ' transient and is on the way to the data area.
In a convenfional method of locating a cursor, an
~"yp" key and a "down" key in the up/down control 5-1
| 15 moves the cursor in a vertical direction to any position
on the screen, and.a "left" key and a "right" kéy in the
right/left control 5-2 moves the cursor to any position
in a horizontal direction. S ' '
In the example of Figure 3(a), it is assumed that
20. .the cursor. locates initially at the position D, and is
"to be moved to the position B. There are -two ways of
effecting the move, as follows. | |
_ In the first method, the cursor at D is first moved
\_ | to B';, "immediately beneath the position B, by using th_e.
' 25 right/left control 5-2, and is then raised by one line to
the position B, by using the up/down control 5-1.
In the second method, the cursor at D is first
.raised by one line to B" by using the up/down control
5-1, and then it is shifted to the position B by
30 depressing the left key of the right/left control 5-2.
Accordingly, it should be noted that both the
up/down control 5-1 and the right/left control 5-2 must
be operated in order to move the cursor from D to B.
.Opération of the keyboard is therefore not simple.
35
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Accordingly, it should be noted that both the up/down e€ontrol 5-1 and the
right/left control 5-2 nmust be operated in order to nobve the cursor fron1D

to B, eration of the keyboard is therefofe-not sinple. 35 -3- 1t i's arf
objlgck Jof the present invention to overcone this disadvantage by providing-
a and inproved cursor control system- According to the.inventi-on, ™

there is provided a 5 cursor location systemfor a nessage editor

whi ch conprises a keyboard, a display screen, a message nenory for storing.
a nessage, and a Iesiksigen phopssts wf fulte paremedit dnventiodi tiongveircole . :
nmessage acc g o] boa l,0 | system
10 conpri si ngglagcﬁig%@aﬁggéjé l\f?\% E%&Ofdﬁ% % {’gw éB ggﬁ?lgﬁadt %ﬁgsggsent

| ocati on of eomtrebrsysteme screen, and X-addresses of the |locations of the

last data of the ﬁéé&ﬁ/ Wséﬂé 'iﬁ\?eﬂﬂdﬁb' Clihblp@ CiEs rdvid%td péese”t

| ocat ed a% of the |£me teI y. above | i ne and the 15 imme atens; Elow
line;, CYLRRF sor® %%%SOFYSFS‘F c5REr ol | RESEREECUPLIECRenWYCBNnd t he
position of tdmpn:l.lssmra keybberd scacdbsplap stheén, wacmesthge mams@y is

instructed by, deplession of ﬂn Key- 20§, %d%‘sé%e Ol 2R EeX P03,
wagft %B %ﬂw%tunauon

- nove upward or  down Anati SR 2071 e
cursor | ocatgemeration i agdf reﬂﬁm qépmlmsmsdawosﬁenat ¥hi 8h no

data is dispigyed, #Htn Clheor kb&b%ﬁ&'@'}at trel |éhn°é}§tt Ilwml% tgoskamt data
| ocation gnh the destination |line. An odi nent  of i nvention wll

‘now be dESBRT LR 3FRRRPT d‘fe"BFé’nﬁ‘lq’g- o \ﬁWerseFéFé‘n&'éeréef‘ﬁéng

the present location of a cursor on the screen, and
X-addresses of the locations of the last data of the
displayed message line in which the cursor is at present
‘located and .of ' the imediately above 1line and the

15 immediately'-'below . line; and a cursor processor for
controlling the cursor memory and the position "of the
cursor on - the screen, so that when the cursor is
" instructed by depression of an up key-or a down key of
the keyboard to move upward or downward to a destination

20 line, and the destination cursor: location resulting from
such depression would be one at which no data is
displayed, the cursor is automatically. positioned at the
last data location on the destination line. I

An embodlment of the Ln\?ention will now be

25 descr:.bed,- by way of example, with reference to the

accompanying drawings, in which

‘Figure 1 'is a block dlagram of a message editor
including a prior cursor location system as descrlbed
above, _ '

30 Figure 2 is a schematic block diagram of a message
' editor including a cursor locat:.on system accordlng to
the present :.nvention, '

- Figures 3(a) and 3(b) show an example ‘of a message
format and: a memory allocat:.on in a message memory,

.35 respectively, |
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accprrpahyi ng drawings, in which Figure 1 is a bl ock diagram of a nessage
editor inciuding a prior cursor |ocation systemas described above, 30 -
Figur€ 2 is a schematic bl ock diagram of a nessage editor including s
cursor |l ocation systemaccording to the present invention, Figures 3(
- 3(B) show an exanpl e of a message format ang_a nmenory allocation in-a
message nenory, .35 respectivelly, " -4- Figure 4 shows exanples of the
shifting of a cursor, Figure 5 is a flow diagram showi ng the operation of

~the cursor |ocation g3led 4288cksIEkSRpPAsans Ofe asKi feind | @8 Dl@sksor,
- diagrans of a 5 cursar, 'l ocatiaqgn system according.to . the invention., FI%#EE 2
G of

of the drawings show&igugei & iscierfdio% dHagmamy Jorthe, PRERAT
a cursor | ocatiune fyuxisom doecatdongsiystehe gné@sent invention, in which the

reference numerals 1, 6 _jndigat S t 1Q ;i pgur
The appar at us furtherFJ'lg%EIIe%cjess% aaq%%rg%rgg%ogggggggg g%gé]é gﬁrla_ggrghrgrer??)r;aB :
~whi ch feeds tﬁeanpagn'ho@@&uponsuatam;ecgnédengsbw hecirventionThe cursor
menory 8 has four pGehlre £)o% thdi @Rawifgs sheows a bilief tdénemtidiess

(X, Y) of the fl)present_ cursor | ocation aém t he ﬁaaddress of the |ast
‘data | ocation ofP¥afk pRiagurfg hi ffer FRPPAEMERY  9fe 3k GHAFREs BTSSR ast
~data | ocation ofsydten?Cacqumetiany to nthe present invention, in which the

reference numerals 1 - -6 indicate the same components as

10 in Figure 1. The apparatus further includes a cursor

5 _ processor 7 and a cursor memory 8 which feeds the cursor

~ location data to the cursor processor 7.
The cursor memory 8 has four cells a)-d) which
~ store; _
15 a) the address (X,¥Y) of the present cursor
location, ' - '
b) . the X-address of the last data locafion of the
preceding (higher) line, : ' o
¢) the X-address of the last data location of the
20 . present line, _ : |
: d) the X-address of the last data location of the
succeeding (lower) line. - _ '
~ Supposing that the cursor locates at a point 2 in
\_ _ Figure 3(a). The cell a) of the cursor memory 8 stores

25 the X-coordinate and the Y-coordinate of the location Z,
_ the cell b) shows the X-address of_the location B, the
i cell c) shows the X-address of the location D, and the
celi d) shows the X-address of the location F.
. In' operation, it is assumed that a message is
. 30  generéted in a convéntiqnal manner, and that the message
| is indicated on the screen.

._ Figure 4 indicates the movement of the cursor, in
which (é) shows-.the case where the X-address of the
present cursor location_(cell_a))-is equalito or smaller

35 than the X-address of the 1last data 1location of the
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d) the X-address of the |ast data | ocation of the succeeding (lower) |ine.
Suppqsing that the cursor locates at a-point Zin Figure 3(a). The cell a)
cursor menory 8 stores 25 the X- coof di nate and the Y-coordinate of 4
cation Z, the cell b) shows the X—address of the locatiorn B, the cel4

ows the X- address of the |ocation and the cell d) shows the A
X- address of the location F. In oper at F'én i s assuned that a nessage is
30 generated in a c‘onventional manner , and that t he nessage is indicated on
t he screen. ure .4 |nd| e cursor, in_whi (a)
shows. the c‘ges&ﬁﬁ?evgq he add gﬁs of ﬁt"n@ur?&ﬂq oct i oﬁ fcell '
a)) is equalsucmeadmgal ldmned5 t aad t ko) X-%ld:dﬁsess!:hsf casel awhedeat atheocat i on
of the ISRLEEN eHd Nreddn€: cublBr MSEAdd (kg &) 1 |
succeedi ng ine case ere e X-a ress of t he

pr esent cursl@rrg%a‘ili‘% ti‘&el’q'aa‘fi)te% 1of gehe t hastt I‘?ét)'\‘- ARFAOHOf he | ast
dat a | ocasi (Hhé)fdd:sﬁzhﬁﬁieﬁi ivigid q1i.lei.nehel peece8engr ¢nedheg) (bigbesy |ine

or the succetei{jl nsqlc(cle%\gar I%Q)e&)':'.}qlﬂlreﬁ 5 1s a flow di agram showi ng t he

operation of & CUT SOr 1 ocess ‘Figure 5, a box 100 indicates the
start of the 10 dfauae dn.is A bbkowodiagram sheving the noperatiom of down

key is depragse¢ursdiebddee sdywn key is depressed, the control goes to a
box 114, and when the, U ke i s depressed, the control goes to a box 104.

In the boxes 104 WhdFidurep,t Re BeX QL sindicates 1khg, stamt Qf sthe
| ocat i onIDs opEmitilon .or psrmi:d a2t Itamthhehether or not the up or down

key is depressed. When the down key is depressed, the: tj
control goes to ‘a box 114, and when the up key is
depressed,'the control goes to a box 104.
In the boxes 104 and 114, if the X-address of the
15 present cursor location is equal to or smaller than the
X-address of the last data location of the preceding line
(box'104), or the Succeeding.line (box 114), then the
controi goes to box 108 or the box 118, respectlvely (see
Figure 4(a)).' The operation in those cases is the same
20 -as that of- the prior art of Figure 1, and the cursor
shifts upwardly or downwardly as shown in Figure 4(a).
Then, the cursor is shifted horizontally to the last data
location of the line, as in the conventional system. .
On the other hand, if the X-address of the present S
25 cursor location system is larger than the X-address of
the last data location of the preceding line (box 104) or
the succeeding line (box 114), then the control goes to a
box 106 or a box 116, respectively, and the cursor moves
to the last data location of the preceding line or the
30 succeeding line as shown in Figure 4(b),_via'a path S.
It should be noted that in the conventional system, the
_cursor at the location A goes to the location B via paths
. _
and reduces the operation of the cursor.
35 _

1 and ts. Therefore, the present invention simplifies



[N
X—address of the last data location of the preceding |ine (box 104), or the
succeedi ng |ine (box 114), -then the control goes to box 108 or the i
respectively (see Figure 4(a)). ' The operation in those cases is t}
20_as that of :the prior art of Figure 1, and the cursor shifts. upwa
domnmardly as shown in Figure 4(a). Then the cursor is shifted .
hori zontally to the last data | ocation of tée line, as in the conventlonal
- system On the other hand, if the X—address of the present 25 cursor

| ocation systemis |arger t%%n the - ess of the |ast .data location of
the preceding line (B8% ¥ GPthQ eéﬂﬁﬁﬁqlligﬁﬁ%5<tﬁﬁﬂ 1o diP ¢
control goes t0oaeltlox(al)O&.s)rth?emoxepllﬁcedehpethevehpt allad:at Heocatizor (hjves

to-the |ast dat %é o&g% Er&f:e& g th I t dﬁ%ﬂ?‘é}%ét hg %c%& ngﬁéape

as shown in Figure
convent i onal symtltone &@}sd? atthlehesﬂgea@(ﬁeMA]gd& t(bOFhellﬁ)batlc'#h%

via paths [erg] y-Baarakar £ ttlae @:rr@%%'ﬁ'ft 'c'&‘f%&'fr' QBc%'tHBh' fmescheneerlqdums
the operation of t he, curs

dres cursor
| ocatyon i n the kbl §143) LRGEPRERtPRpIGEcd s, SAES) BE: iatGvehcding
the preceding decreme@heﬁ (186the ocasetdf ahasppexialiné dcati on (d) of

the succeeding |i n(i (:)Qoxth 1@rsorTﬂ8vés - @r eﬁnggng hgfprtﬁgergufégrsm_

| ocation in the cell so I ncrenented

line), or decre®ePosy @ s Wpdated @Fceﬁrdepsem ithe PeWAfltO&attll%‘ (Qf-r§'dle
noves, the coot @rsefr 3 HEWPTiNEERE YbExes ¥pdat edoacqesdiana tizo.he mew

| Q(@I on of the tjho Cl;” SO{O&,S 3 gmcolnrtetntte nggl'sxe 19:%111]&))’ %ﬁﬁcgngaézothe In

last data location of the succeeding line is substituted
by the last data location of the present line in the cell
c), and the content of the cell b) which has the last

15 data location of the preceding line enters into the cell
c), which then has-the updated last data location of the
present line. The content of the cell b), which has the
last data location of the ‘preceding line, is revised by
referring to the message memory (box 110).

- 20" Slmllarly, in the box 118, the cell b), which has
.the last location of the preceding line, is replaced by
‘the last data location of the present line in the cell

'¢), and the content of the cell d), which has the last.
- - data location of the preceding line, enters into the cell
25 c), which then has the updated last data location of .the
present line. The content of the cell d), which has the
last data location of the succeedlng 11ne, is revised by
" referring to the message memory 3 (box 120) A box 130
shows the end of the operation. .

- 30 Flgures 6a and 6B show block d1agrams of the cursor
processor in the present invention. The processor
comprises a selector 200 which selects one of two input

'slgnals U and D accordlng to the output of a cursor key
sensor 202. The cursor key sensor 202 prov1des a signal
35 u when an up key 'is depressed, and a signal 4 when a down



. . »
pbox 108, the content of the cell d) - which has the |ast data | ocation of
cceeding line is substituted by the | ast data | ocation of the. present
n the cell ¢), and the content of the cell b) which has the | ast 15 ™
A | ocation of the preceding line enters into the cell c), whHich then .= -
has-the updated |ast data |ocation of the present line. The content of t‘l‘fe
cell b), which has the | ast data location of the preceding line, is revised
by referring to the nmessage nenory (box 110). 20 Simlarly, in the box
118, the celkeyp)is mmm.t heh | canpaxatny o204/ . wmeclprhaedtwg ippet is . -
repl aced b 0 f oth e e t C ), and.
P y §J?ﬁ14h ls ﬁ%ia)'!l %Hxﬁ.’&e% ah %uﬁlgﬁ% gﬁggh thn BRe ﬂ)huﬁ

t he cont ent e ce has the ocat| on- of
precedi ng | ifignaht & s jisit pighercelthaps &he wAnpNt: h&hgRAd tRe up@BEed | ast -

data | ocati cﬁ:feéétﬁ:' mzﬁ&eiatr Iddﬂ@nszfsea@omanb;e&uihe §ehbmdry wbith has

the | ast t o] n t he ucceedl i.ne revised by, referying to
t he nessa %Edm) % (ﬁ ?rje.fO) eA %B%S‘Tgb §H5§8rt &CA k&% (’he opg‘ﬁtlon
30 Fi gureanl 60 anf Bigshew2bl wld diazg rea meow f redis taw sfor psborssgr i n

the presentypd ”YEE&bQH:.natJ h%f g%@"seﬁ‘E”FE rsor aléﬁé’é%ﬁr a%%o X"”' ch

sel ects one of. two i nput signals U accordi ng to t.he oufput of
cursor key KHIER 2Fegistes C§P§orsf<%91%%nsftﬂe 28 SpFdigase, §ﬁgn*éﬁ‘e35 u

when an up Igﬁsesemdemmﬁdloaﬂfhmm gRamethowtye reed 1000 cori‘esiseudss _
o out put%siShas e RPRREY oGP LA ord - P dhes it b R Pafere, epBL0 ! 40
signal T. X-Reoydioedss@f foe H@tstcdm!;lal obsthe ANE)sentCQtrsoa kinesy celb
> 208 which lOdpp 318 EEFPESPordd S5 tREMeMIry (befL B and stores
t_he X-coordinate of the 1last .data location on the
preceding' l_ine'._' A .c_eil 214 corresponds to the memory
15 cell 4), and st_ores' the X-address of the last data
' locatioh_ of the succeeding line. An adder 216 increments
its input signal ‘and a subt'ract'or 218 decr_éments its
input signal. ‘The p'roce_ss_or includes subﬁractors' 220 and
222, a register 224 for storing the start address of a
20 preceding line, a register 226 for storing the .start
address of the-' presént line and a register 228 for
storing the start address of the succeeding line. Aan
address counter 230 _provides an address'signal' for the
- message memory 3, and a flég sensor 232 senses a flag in \/
25 the output of the message memory 3.
In the case of Flgure 4 (a) where (a) is equal to or
smaller than (b) for an upward shift, or (a) is equal to
or smaller than (@) for a downwa_rd shift, the comparator
204 does not provide an output, and the column address
30 register is not- upd'_ate'd', lbut the row 'addre'ss register is
| incremented'or_ .decremented, according to the depression
of an up key or a down key. Therefore, the cursor merely
sh:.fts in an upward direction or a downward dlrectz.on.
Then the cells (b)_,' (c) and {d) in the registers 212,
35 210, an_d 214, respe'_cti.vely, are updated by the prev:i..ous'



the present cursor |ocation and a colum register for "storing the

Xstoordinate of the present eursor location. A nenory cell 210

corresponds 10 to the nenory cell of Figure 2, and stores the

X- Coordi nate of the last data on the presentg-cursor line. A cell 212

" corresponds to the nenory cell b), and stores the X-coordinate of the

last data location on the preceding line. A cell 214 corresponds to

“the nenory 15 cetbntedt ofinthoseoregistéms oratiheecontent olfietheamessdgea

- location of the g g@gggdgng line. An adder 216 increments its input signal
and a subtractor ecrenments its input signal. The grocessor i ncl udes

subtractors 220 and 292, theregherechandy %Brtg?oFFﬁa PReFigure 4dB) c¥iese a

20 preceding |inga) dsfepirder tR26 (bor f@t:oramgupherat@hhf&ddrcass'(apf ist he

lcceedi ng 11 e 1arafe EAPRC AL ERFcr 99kngr st AHikEy BhET oBPRFERSFpgh ™
t he nmessage nenopyocgidesd an f bugpvbnsuignzd2 scfhes shd agNDn Qirquie odPfput
of the message ”'igg{r?dés aR 5\5‘@[:19@5%&{af 'vﬁ'lerne AltRe PR %p( Rhy! Sreauabwho

B
cel a) of Figure 2) and has a row register for stori ng t he Y-coordi nat@

-or smaller than an upward or (a) Is equal to Or snal er
“than (d) for a dbfMwat® Sepressefe cBRBarth®r DFPYoesiABRpIdN | deandN
out put, and the e9roaitaddwesss 3@ppedeat &fo | 8h@otlcoljutha ealddbeestheg&emr

o oo oy e ehfehnEhEf L sRePe, 58 SFr b8 paBR" TbFaRIoDE, (BT BEPIETY "
upwar d directi onAecordiinghyar dther ed-agidreBisen afe thels cu(rt;)or (Qi‘) anbe
~(Sl)u n the regi stgLeigdLionS1248. 18nNdpddfed’ €8PEARL! Xehidarass HRdehediR¥tt he
:p evious : _8, data. location of the destination line  itself.
Simultaneously, the row register in the present cursor
15 _location_memory 208 is incremented or decremented by the
adder 216 or the subtractor 218. Accordingly, both the
row register and the column register in the present
cursor location memory 208 are updated, and the updated
content of the cell (a) shows the location of the last
20 data location of the destination 1line. The last data
locations (b), (c). and (d) in the registers 212, 210 and
- 214 are updated also by the previous contents of those
registers and the message memory 3. .
N Next, the updating of the cells (b) and (d) by the
25 message memory 3 (the boxes 110 and 120 in Figure 5) is
. described. That function is shown in the block diagram
of_ Figure 6B which is connected to Figure 6A through
- lines *1, *2, *3. Figure 3(b) ‘shows the .memory
allocation of the message memory 3, in which each screen
30 line has a plurality of characters (indicated by A to B,
. C to D, and E to F), and at the first address of each
line a CR code (carriage return) is stored with a flag
‘bit in the ON state in order to show the end of .the
”precedi_ng line. The start (first) address of the present
35 cursor line, the preceding line, and the succeeding line



8t ent of those registers or the content of the message nenory 3. On the,
r hand, in the case of Figure 4(b) -where (a) is larger than (b) for an
rd shift, or (a) is 5 larger than (d) for a downward shift, the
rrparat or 204 provi des an output signal. Then the AND ci rcwt 206
provides an output signal when either ag_up key or a down key is depressé&'
and the output signal of the AND circuit 206 is applied to the colum
address register 10 which then accepts one of the data | ocations (b) or

(d). Accordif¥dy, stotbg haddfsés relgistees cuwrzg) on4 thamgleshppation
line is updatedtoth%tx-qa sof gglast data | ocation of t he
dest i nati on TeIRGRFIVeLYsd J'r?ﬁf]’lrtear? Usly, the row register in the
present cursor 1£WHear:athe)rﬂ.auamﬁqtaQOIbca;:mamrqaﬁetriteédzppe:dehimensetloby t he

adder 216 Orl%é h§c|e§ é@cgﬂéxz.;r% SC%%QQ' 5) bQ.IHE ti@%g aggégge{,fand the

colum re sent cursor ["ocati are updated, and
t he updat d@mtemceélme lime in) %vﬁeqwemca?ﬂormf sehe imasthe0. data

I(g)ca_tlo?hof é&&@t@ﬁt Icwnlt@& I naed gsTh@M astiwiada Iaaa&@sgntshéhh tge and
in e_re isters an are €_previ ous
contents of é’lﬁziﬁ'@r a2 r?e%ﬁ@%ggﬁggaehg §g§ aﬂgi?sstﬁ uﬁbﬁﬁtl ng of
the cells (m3oand.( dkhen t read5 ocwtsageThemaddress hecontex 1200anils 120 I.n
Fi 5) i t- I

laure O | Mdeshidih TS BTChAN | SpOM A Wlhaleook ol aggannct
Figure 30p)whethe the  cepkeny aPlfoc’é&"Poﬁ“Qﬂmime 3e$duge KeAdryost in

whi ch each Secdcﬁﬁraﬁ@ |ﬂ&&ﬁéa%dﬁr@ssr Fount ef 2sbaha§ter§16 nﬂncahedoﬁy A t-@-
B, Cto D, and Eto% th flrss: ddr SS -Q h(§ CR, code
(carriage reﬁ %’br%dcaffﬂcgef:l Hithi ¢ aPhé""O%rq?t aB? d&¥ to
show t he encte:ddtbetpraﬂmdldgcrementﬂ'm stEarthe(fadé&sadd:ro&nﬂ:arf 23e '
present stops, - and the difference between the content of the

15 address counter 230 and the content of the register 224
is then calculated by the subtractor 220, which feeds the
- difference to the cell (b) (see Figure 4A) which stores
the X-address -of the last data location in ‘the upper
line. | | | .

.20 " 8imilarly, when the last data location of the lower
line is to be searched (box 120 in Figure 5), the start
address of the succeeding line in the register 228 is set
in the address counter 230, and the content ' of the
counter_is_ then incremented until the flag is sensed by v

25. the flag sensor 232. Upon detection of the flag, the
decrementing of the address counter 230 stops, and the
subtractor 222 provides the difference ‘between the .
content of the address counter 230 and the content of the
register 228. That difference is applied to the cell

30 (a). - | B )

As described above,' by using the_' system of the
present invention, when the cursor shifts upward or

. downward, the' cursor is automatically located at the last
‘data location of 'the destination- line when the
35 immediately. upward ‘location or the immediately downward



-

35 cursor line, the preceding line, and the succeeding line -9- \
stored in the registers: 226, @ 224 and 228, respectively (s ngur e -
6B). Vthen the last data locatioenof the upper line is to be searche (0)'¢
110 in Figure 5), the start address of 5 the preceding line in the register
' 224«fs-setfin the address counter 230 a&gg-an initial address, and
~the content of the nmenory 3 designated by the address counter 230 is .then
read out. The address counter 230 is decrenmented one by one.

- The flag sensckoc#3idn i et .:hED catset Imayy bleg contadhsohot Batapmeye Byt bys

read out accordi he. addr ter 230 ag | st

When a char act er%ﬁ%gaﬁﬁ agqi n hg&gzl §{:at232 Fga?legkdé%m; @ﬁté%?ggrgéneﬁégng
of the address cH¥HReF 2490 g?bpso,Pe%ﬂﬁﬁ-Qn@e dorf eleprbinet viden thesoont ket
of the 15 addresfedsid prak80thRadtife ¢egueRbaoltothedi®dinyt & Medsdge L8N
calculated'bygﬂg subtract or 220i whi ch feeds %Be difference to the cell
(b) (see Figufe i}ﬁ &t st GPBE Fﬁﬁl%acfg‘ragss Bf tFRF3Kt 1Gat STPFRERTHA i n
‘the upper |ine.l@ted at Sihe |hasty, datenlodetiamstofiad alineat tive piesdiet
lower line is tg i l.gqure 5), the start address of

t he succeedingiﬁéﬁ?fﬁﬁ%ﬁgggegl tg#%%fggﬁgbggf in the address -counter
230, and the content of .the counter is then incremented until the flag
is sensed by 25. the flag sensor 232. Upon detection of the flag, the
decrenenting-of the address counter 230 stops, and the subtractor 222

. provides the difference between the content of the address counter 230 and
thsypontent of the register 228. That difference is applied to the cel



d). As described above, by usi ng the system of the present ) L
pehtion, when the cursor shifts upward or downward, the cursor is - .
atically |ocated at the |ast data | ocation of  the destination ¥

e when the 35 inmediately upward | ocation “r mﬂllﬂm y dovvnward\
-10- location, as.the case may be, cont ns no Bl“l m epressi ng™
an up key or a down key. Ther ef or e, e nunber of kley "opérations for

| ocating the cursor is reduced, and the time required for editing a nessage
is 5 shortened. Considering -that- ghgimgursor- is frequently |ocated at.

the | ast data Iocatlon of a line, the™present invention is very
advant ageous.  CLAI M f“rsﬂrc‘é@é:&tlpécaﬂ%’%yg?’énﬁf d‘?e%ﬁaf%s%%ht%l t or

whi ch conpri e ch keyiganigk s aadkepbearapreeﬂ;.s@mgsm@d eIﬁ?,fT’;H ymégg,a@é oring

a nessage, o) generatjon_and editin

msszzegacco%“ﬁoﬁg%g%t%ﬁgﬁ fr%o%efggggéygg ra, m?ﬁﬁa%ﬁrgﬁ?c?%%%ﬁ%‘hrsystem
conpri si ng>a games@t isonoayd weddltisgoras ubeame@gmnacngrd:mgprtesenn

- location of 3 pHSOErGR ! BReSCkEPNoardd %@%%%%%E &&Q&BBC%@%O“ the

| ast data of the 10 .disp I%ed nessage 1ine in e cursor
present | ocatGPPTAFdngdof cUFECT; MERAT Kt ENChaBB?EeSIﬁi?\Ea EeRresenpting
| mredi atel y htleowpresent louwtioch COESGH cRreoessen HHy e@@b&&' | gy t he

cur sor memor ¥ ngh {18eR0SLET QR0 1406 FHES 0L Ok 1®1 §5E L £ O e NEN

the cursor is _
displayed message line in which the cursor is at present

located and of the immediately above line and the z)
immediately below 1line; and a cursor processor for
controlling the cursor memory and the position of the
cursor on the screen, so that when the cursor is
15 instructed by depression of an up key or a down key of
the keyboard to move upward or downward to a destination
line, and the destination cursor locatiop resulting from
such depression would be one at which  no data is
displayed, the cursor is automatically positioned at the
20 -last data location on the destination line. _
2. A system according to claim 1, wherein the
cursor processor includes a eomparator for comparing the
X-address of the present cursor location with the N
X-address of the last data on the immediately above or s
25 immediately below'iine,_accordihg to whether the up key
or the deﬁn key, respectively, is depressed, the
comparator producing an output when the former X-address
is 1arger than the latter X-address, to cause the cursor
to be ‘positioned at the 1last data locat1on on the
30 destination line. _
_ 3. A system according to 'claim 1 or claim 2,
wherein the content of the cursor memory includes a flag
which indicates the end of a llne.

35
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15 |nstructed by depression of an up key or a down ybo
move upward or downwar.d to a destinatiron |ine, M%‘%ﬁm‘%
| bcation resulting from such depression woul d I'eh no d
displ ayed, the cursor is automatically positioned at the 20 | ast dat
1 oeation on the destination line. - A.2- A system according to clai m
1, wherein the cursor processor includes a conparator for conparing the -
X-address of the present cursor location with the X-address of the | ast

data on the inmedi atély ahoveupso?5 ilovmdiehnel ‘;ybeéﬁW hubetaaeaanqungafso

whet her the up o] e is d '
conpar at or proﬁ%?%gﬁgé?gr% %S\M?ibe{:l S&Pe&; gférsaﬁ?eso 1FHF§§re%h§ﬁ t he
_latter X-addres$(B} ofathe aeronpanbing cdn@evm.u oned at the last data °
location on the 30 destination line. 3. A system according to claim 1
or claim 2, wherein the content of the cursor menory i ncludes a flag which
i ndi cat es the end of a line ™35 2= A—et-s0—lacati gn. system -
substantially as hereinbefore described with reference to Figures 2 to
6(B) of .the acconpanyi ng draw ngs.




