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(57) Abstract

A text processing system having a search-and-replace
function, and wherein text data stored in a memory (51, 52)
includes character data representative of characters and attri-
bute data which affects a manner in which the characters are
printed. The attribute data is stored in the memory in relation
to the character data, in response to operations of appropri-
ate attribute-data entry keys (11, 12). A desired group of suc-
cessive characters of the text data is searched in the memory,
and replaced by a designated group of replacement charac-
ters. The system includes a data-replacing control device (C)
which is operable during a search-and-replace operation if
the character data representative of a leading character of the
searched group of characters is accompanjed with attribute
data. When the searched group of characters is replaced by
the group of replacement characters, the attribute data is
stored in the memory, in relation to each set of character data
representative of each of the replacement characters, such
that all of the replacement characters are printed in a manner
designated by the attribute data.
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TEXT PROCESSING SYSTEM HAVING

SEARCH-AND-REPLACE FUNCTION

The present invention relates in general to a data
or text processing system having a search-and-replace.
function and capable of handling attribute data which
influences a manner in which an entered text is printed.
More particular, the invention 1is concerned with a data
replacing operation wherein when a certain group of
successive characters in a memory is searched and replaced
by a designated group of replacement characters, attribute
data stored for the leading character of the searched group
is stored 'in the memory so that all the replacement
characters newly siored in the memory are printed in a
manner designated by the attribute data.

A word processor and an electronic typewriter are
commonly known as a text’processing system, Usually, these
text processing system has a search-and-replace function of
replacing a given group of character data by another group
of character data, and a function of handling attribute
data which designates a manher in which the character data

is printed.
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- For example, underscoring data is known as a
typical kind of  attribute data. Described more
Spec1f1cally, when an underscoring mode 1s establlshed by a

auitable key during entry of text data, a desired group of

guccessive characters ‘may be underscored when the

characters are printed When ths search—and-replace

"functlon 1s executed to replace a certain word in a text

memory by a desired replacement word the word to be
replaced is entered through a keyboard, and the text memory

is scanned to search for the entered word. The search word

is replaced by the desired replacement word which is also

eetered. through the keyboard. In this search-and-replace
operatipn,  the folldwihg ‘preblem' is conventionelly'
eneountered inrcoﬁnection with the attribute data.

In the text memory of a text éroceSSing‘ system
such ‘as  the word processor and electronic typewriter
descrlbed above, character data representative of a

character which is normally printed is stored without

,att:ibute' data appehded thereto. On the other hahd;

character data representatlve of a character which is
printed in a,special manner ls stored in combination with
the‘ approprlete attribute data appended thereto.. Ther
conventional processing system is classified into' two
types, in terms of handling attribute data when a

search—and-replace function is executed where character

- data in the text memory which {s to be replaced is

accompanied with'the attribute data,
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In the first type of search-and-replace
arrangement, the attribute data of the group of characters
to be replaced is ignored. Namely, the attribute data is
erased when the searched group of characters is replaced by
2 group of replacement characters. In this case, the erased
attribute data must be re-entered through the appropriate
key, and the data editing efficiency of the text processing
system is lowered.

In the gsecond - type of search-and-replace
arrangement, the data replacing operation includes a step
of determining whether each set of character daté of the
searched group of characters to be replaced is accompanied
with attribute data or not. According to  this
determination, the attribute data is appended té the
character data of each replacement character, which
replaces the searched character data accompanied with the
attribute data. This arrangement requires a considerably
complicated control program for performing the
search-and-replace operation, and suffers from a low data

processing speed 1In the search-and-replace operation.

- Further, the same arrangement suffers from a problem that

the attribute data will not be appended to the character
data of a last replacement character or characters which do
not correspond to the characters of the searched group to
be replaced, because the number of the replacement

characters exceeds that of the characters to be replaced.
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VVIt is ;hetefore an object of the present invention
to provide a text processing system which has a
Search-and—replace'fUnction, wherein when a certaln group
of successive characters in a memory 1s searched and
replaced by érdesignated'group of replacemént characters,
attribute data stored for the leading charactér of the
éearéhed group to be réplaced is stored in the memory so

that all the replacement characters newly stored in the

. memory are printed in a manner designated by the attribute

data,

- The above object may be attained according to the

principle of the present invention, which provides a text

‘processing system comprising: (a) input means for entering

- text data representative of a text, the input means

including character keys for entering character data
tepresentative of respective characters and at Ileast one

attribute-data entry key for entering attribute data which

-affects a manner in which the entered characters are

printed, the text data including the character data and the

attribute data; (b) memory means for storing the text data:

(e} printing means for printing the characters entered

through the character keys, according to the character data
and the attribute data; (d) attribute-data storing control
means for storing in the memory means the attribute data in

relation to the'charactér data, in response to operations

L2
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of the at least one attribute-data entry key; (e)

search-and-replace control means for controlling a
8earch-and-replace operation, the search-and~-replace
control means being operable to scan the memory means to
search for a first group of successive characters’
represénted by the character data stored in the memory
means, which first group is identical with a second group

of successive characters entered through the input means,

the search-and-replace control means being operable to

replace the searched first group of successive characters

by a third group of successive characters consisting of

replacement characters; and (f) data-replacing control

means operable duriﬁg the search-and-replace operation if

the character data representative of a leading character of

the first group of successive characters is accompanied

with specific attribute data entered through one of the at

least one attribute-data entry key. The data-replacing

control means is adapted to store the specific attribute

data in the memory means, in relétion to each set of
character data represen;:ative of each of the replacement

characters of the third group, so that all of the

replacement characters are printed in a manner designated

by the specific attribute data.

In the text processing system of the present
invention constructed as described above, attribute data
guch as undgrscoring and boldface printing data entered

through the appropriate attribute-data entry keys are
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Btored in the memory means, in relation to the character'
data, under the control of the attribute-data storing
control means. The search-and-replace operation is
controlled by the search-and-replace control means such

that the memory means is first scanned to find out a group

~of successzve characters which is identical with a grcup of

characters which are entered by the operator for
replacement thereof by another group of characters which

consists of replacement characters which are also entered

by ‘the operator. The characters of the searched group in

the memory means' are replaced by the _replacement

characters. When the character "data representative of a

leading character of the searched successive characters to

“be replaced is accompanied with certain attribute data

entered through the appropriate attribute-data entry key,

,the'data—replacing control means is activated to store that

‘attribute data in the memory means, in relation to each set

of character data representative of each replacement

-character; so that all the replacement characters are

printed in a manner designated by the attribute data.

It follows from the above description that the

Vsearch-and-replace operation on the present text processxng

Bystem is lmplemented such that the attribute data for the
leading character of the searched group of characters to be
replaced is stored in the memory means, for each set of

character data representatlve of each replacement character,

newly stored in the memory means in place of the searched
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group of characters. This replacing operation can be
accomplished by executing a relatively éimple control
program, which requires a comparatively short data
Processing time. Furthermore, the instant arrangement
permits automatic insertion of attribute data even for the
replacement characters which do not correspond to the
characters of the searched group Eo be replaced. In other
words, the attribute data can be appended to each set of
character data of each replacement character, even where
the number of the replacement characters exceeds that of
the characters to be replaced. Accordingly, the instant

system eliminates an otherwise required subsequent

'Qperation by the operator to add the attribute data for the

terminal portion of the replacement character group where
the number of characters of the replacement character group
is larger than that of the searched and replaced character
group. Therefore, the instant text processor provides
improved text editing efficiency.

According to one feature of the invention, the
attribute data includes at least one attribute data
selected from the group which consists of: underscoring
data for underscoring the characters; boldface prin£ data

for printing the <characters in a boldfaced fashion;

- overstriking data for overstriking the characters;

superscript data for printing the characters at an elevated
position with respect to a normal printing level; and

subscript data for printing the characters at a lowered

- position with respect to the normal printing position.
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According to another feature of the invention, the

~ search-and-replace control means automatically replaces the

firstigroup of'éuecessive characters with the replacement
characters of the third greup of successive characters, if
the search—and-repiace control means determines that the
fiist group of successive characters in the memory means is
identical with the second group of successive characters.

| In accordanee with a further feature of the
anention, the search-and—replace control means comprises:

(i) means for automatically deleting the first group of

 successive characters from the memory means upon

determination that the first group is identical with the

second group of successive characters; (ii)

rreplace—character counter fcr storing data representative
of the number of the replacement characters of the -third

~group; (iii) means for inserting the replacement characters

sequentially in an order from the leading charecter, at a
position of the memory means from which the first group of

successive. characters has been deleted, the means for

~inserting the replacement characters including a memory

,;pelnter for designating addresses of the memory means at

which the rreplacement characters  are inserted,

respectively; means for incrementing the memory pointer

when each of the repiacement characters is inserted- means
for decremeqting the replacement—character counter when the
'memory pointer is incremented; (iv) and means for

- determining whether the replacement-character counter has

-

)
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been zerced or not, and activating the inserting means to
insert a next one of the replacement characters upon
determination that the replacement-character counter has

not been zeroed, and terminating an insertion of the

replacement characters upbn' determination that the

replaéement-character counter has been zeroed.

In one form of the above feature of the invention,
the data-replacing control means. comprises: an
aétribute-data memory for storing the specific attribute
data appended to the character data representative of the
leading character of the first group of successive
characters; means for storing the.specific. attribute data
in the attribute-data memory when the search-and-replace
control means determines that the first group of successive
characters is identical with the second group of successive
characters; and means operable according to the specific
attribute data stored in the attribute~-data memory, for
storing the specific attribute data at the above-indicated
pesition of the memory means, such that the specific
attribute data is effective to each of the replacement
characters inserted by the inserting means,

| According to a s8till further feature of the
invention, the data-replacing control means comprises an
attribute~data memory for storing the specific attribute
data appended to the character data representative of the
leading character of the first group of s8uccessive

characters, when the search-and-replace control means
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determines that the.first group of successive characters is
‘identical with the second group of successive characters.

The - data-replacing control means further comprises means

Operable according'to the sﬁecifié attribute data stored in

the attribute—dataf'memory, for storing the specific

attribute data in the memory means, such that the specific

attribute'-datar'is effective to each of the replacement

characters of the third group of successive characters.

According to & yet further feature of the

invention, - the memory means stores each set of character
data representaﬁive_of each character as one byte of data,

and ‘stores each set of the specific attribute data as

another byte of data These two byteés of data are stored at

one address of tbe memory means.

The above and optional objects, features and

advantages  of the present invention will be better

understood by reading the follow1ng detalled description of

- a presently preferred gmbodiment of the invention, when

considered in con;unctlon with the accompanyxng drawings,

~in which

-Fig. 1 is a perspective view of the preferred

'embodlment of the inventlon in the form of an electronic

',typewriter;

- Pig. 2 is a schematic block diagram showing a

P
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control system of the typewriter of Fig. 1; and

Figs. 3A and 3B are flow charts illustrating a
control routine for replacing character data and attribute
data,

The electronic typewriter as a data processing
system having a search-and-replace functionr according to
one embodiment of the éresent invention 1is shown in Figs.
1, 2, 3A and 3B. As described below in detaill, this
typewriter 1is capable of =searching for a group of
successgive characters and replacing the characters by
another group of characters.

Referring first to Fig. ‘1, the typewriter |is

generally indicated at 1. The typewriter has a ma;n frame 2

whose front portion accommodates a keyboard 3, and whose
rear portion accommodates a printing mechanism PM. Between
the keyboard 3 and the printing mechanism PM, there is
disposed a liquid crystal display 75 (hereinafter referred
to as ILCD 75) which is adapted to display a line of
characters such as letters and symbols.

The keyboard 3 has character keys 10 such as
alphabet keys, numeral keys and symbol keys, and various
function keys which include those function keys commonly
provided on an ordinary electronic typewriter known in the
art. The function keys further include: attribute-data

entry keys such as an AUTO UNDERSCORE key 1l for
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underlining printed characters, and é BOLDFACE key 12 for

printing characters in a bold-faced fashion; a SEARCH key

13 for scanning text data in a TEXT meméry 52 (which will

be described) to -search for a designated group of
successive chafacters {(which usually constitute a word); a

REPLACE key 14 for replacing all occurrences of the

‘searched group of successive characters by a designated

group of replacement characters; an EXECUTE key 15 used to

perform,varioquediting functions; and an ERASE key 16 for

erasing a printed character.

The attribute-data entry keys such as the AUTO

'UNDERSCORE AND BOLDFACE keys 11, 12 are used for entering

attribute data which influences a manner in which

- characters are printed.

The printing mechanism PM includes: a platen 20

for supporting and feeding a sheet of paper, a drive motor
for rotating the platen 20, and a driver circuit for

~controlling this platen drive motor; a carriage 22

supported by a guide 21 parallel to the platen 20, a drive

_motor for "reciprocating the carriage 20, and a driver

circuit for the carriage drive motor; a typewheel 24

- accommodated in a'typewheel cassette 23, a drive motor for

indexing the typewheel 24, and a driver circuit for this
indexing motor; a print ribbon 26 accommodated in a ribbon
cassette 25, a drive:motor for feeding the ribbon 26, and a

driver circuit for the ribbon feed motor; a print hammer
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for striking type fonts 27 of the typewheel 24, a hammer
solenold 28 for activating the print hammer, and a driver
circuit for the hammer solenoid 28; and a ribbon-lift
mechanism for selectively bringing the print ribbon 26 and
a correction ribbon 29 into an operative position, The
printing mechanism PM is similar in construction to a

printing mechanism of an ordinary electronic typewriter

"known in the art..

A control system of the instant electronic
typewriter 1 will be described referring to the block
diagram of Fig. 2.

~As shown in Fig. 2, the typewriter 1 |is
principally constituted by the keyboard 3 and ’printing
mechanism PM which have been described, and a display
device D and a control device C which will be described.
The keyboard 3, printing mechanism PM and display device D
are connected by a data bus to a main CPU (central
processing unit) 30 of the control device C.

The control device C incluaes the main CPU 30
indicated just above, and a ROM (read-only memory) 40 and a
RAM (random-access memory) 50 which are connected by the
data bus to the main CPU 30.

The ROM 40 includes a program memory 41 which
stores various control programs which include: a program
for controlling the printing mechanism PM and the display
device D, according to code data entered through the

character keys 10 and the various functien keys on the
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keyboard 3; a program for performing the search-and-replace
function; a program for controlling an operation of storing
attribute data in connéction with character data; and a
proéram for 'cqntrdlling an operation of replacing the
character data and the attribute data.

The RAM 50 includes a line buffer 51, a TEXT
memory 52, a CURSOR-POSITION counter 53, a CURSOR-POSITION
pointer 54, a SEARCH-DATA me_mcsry 55, a REPLACE-DATA memory
56, a TEXT-MEMORX polinter 57, a REPLACE-CHARACTER counter

58 and an ATTRIBUTE-DATA memory 59. The line buffer 51

sequentially stores character data corresponding to a

maximum of last 500 characters which have been printed in a

typewriter mode. In a memory mode, the line buffer 51

~ stores entered character data corresponding to one line of

characters displayed on the IDC 75. The TEXT memory 52

stores document or text data representative of a text or

- texts which_haVe been entered through the keyboard 3 in a

memory'mode. The CURSOR-POSIEION'counter 53 is adapted to

detect the current position of a cursor on the LCD 75, by
cohnting the number of digit positions on the LCD 75 as the

cursor is moved. The CURSOR-POSITION pointer 54 designates

" the address of the line buffer 51, which corresponds to the

current position'of the cursor represented by the current
-countrof'the couﬁter 53. The SEARCH-DATA memory 55 stores a
group of character data which has been entered following an
operatibn of the SEARCH key 13, so that the entered

character data is searched through the TEXT memory 52. The
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REPLACE-DATA memory 56 stores a group of character data
which has been entered following an operation of the
REPLACE key 14, 80 that the entered character data is
gsubstituted for another group of character data which is
searched through the TEXT memory 52. The TEXT-MEMORY
pointer 57 1is adapted to sequentially designates the
addresses of the TEXT memory 52. The REPLACE-CHARACTER
counter 58 is adapted to count the number of characters
which have been entered into the REPLACE-DATA mehory 56.
The ATTRIBUTE-DATA memory 59 stores attribute data appended
to the coded character data which is stored at the address
of the TEXT memory 52 which 1is designated by the
TEXT-MEMORY pointer 57. The RaM 50 further includes a
current-position memory which stores data indicative of the
current position of the carrliage 22 (print head), such that
the stored data is updated as the carriage 22 is moved. The

RAM 50 also includes various registers for temporarily

.8toring arithmetic results obtained by the main CPU 30,

The TEXT memory 52 uses one byte for storing
character data representative of each character entered
through the appropriate character key 10. If the character
data is accompanied with attribute data which represents
one of attributes such as underscoring and bold-face
printing that are designated by the AUTO UNDERSCORE and
BOLDFACE keys 11, 12, the TEXT memory 52 uses ancther byte
for storing the attribute data appended to the character

data. In this latter case, therefore, two bytes are used
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~ for storing the character data and the attribute data in

"combinégion;

‘While the typewriter 1 is placed in the typewriter

‘mode, the main CPU 30 is operated according to the

appropriate control'p:ogrmn so that characters (letters,
numerals And symbols) éniered thrbugh the character keys 10
are_printed by the printing mechaﬁism PM, and the character
data corresponding tortﬁe last pr}nted 500 characters is
stored in the line buffer 51.

Iﬁ the memory mode of operation, the entered

character data corresponding to one line of characters is.

stored in the line buffer 51 and is displayed on the LCD

75. The character data stored in the buffer memory 51 is

"transferred to the TEXT memory 52 when a carriage-return

key is,operated.r
The display device D includes an interface 70, a
displaYVVCPU 71, a character generator 72, a display
controller 73, and the ICD {liquid cryétal display) 75
indicated above. Electrical connecﬁions of these elements
of the display device D are shown in Fig. 2. The character
generator 72 stores a'batch of do£-matrix display pattern
data cérresponding to coded character data representative
of about 400 charactefs, which aré displayed on thérLCD 75.
. The display CPU 71 receives via the interface 70
various commands and ghafacter data from the main CPU 30 of
the control device C, and commands the character generator

72 to generate the'display pattern data corregponding to
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the received commands and character data. The generated
display pattern data is applied to the display controller
73, which in turn stores the received display pattern data
in a display RAM 74 incorporated therein. At the same time,

the display controller 73 applies the corresponding drive

-signals to the LCD 75, so that the characters represented

by the appropriate display pattern data are displayed on
the LCD 75. The display CPU 71 also receives via the
interface 70 cursor control data from the main CPU 30, and
commands the display controller:73 so that the cursor on
the LCD 75 is moved to the digit position represented by
the cursor control data.

When the ERASE key 16 1is. operated, a printed
character 1is erased with the correction ribbon 29, by
striking the appropriate type font 27 corresponding to the
printed character, according to the character data stored
in the line buffer 51,

The search-and-replace function is executed in a
manner weli known in the art, Briefly, a gqroup of
successive characters to be replaced is entered after the
SEARCH key 13 is activated. Then, a desired group of
replacement characters is entered following an operation of
the REPLACE key 14. When the EXECUTE key 15 is operated in
this condition, the TEXT memory 52 is scanned to search for
the entered group of successive characters to be replaced,
in a portion of the text data involved following the

current address which corresponds to the current position
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of the cursor on the LCD 75. Every occurrence of the

searched group of characters is erased from the TEXT memory
52, and is replaced by the des;gnated group of replacement

characters.

B Referring next to the flow chart of Figs. 3A and

3B, there will be described a control routine which is

implemented by the control device ¢, for replacirig

attribute data during a search-and-replace operation on the
present electronic typewriter 1.
When power is applied to the typewriter 1, the

control flow .goes to step S1 (Fig. 3A) to initialize

~ settings of the various components of the typewriter, e.g.,

eto clear the REPLACE-CHARACTER_counter 58 and the various

memeries. In thei next step 82, the control determines
whether any key on the keyboard 3 has been operated. If an
affirmative decision (YESi is obtained in step S2, the

ontrol flow goes to step S§3 whether the operated key is

'the EXECUTE key 15 or not. If the other key such as the

SEARCH key 13 or REPLACE key 14 is operated, a negative

decision (NO) is obtalned in step S3, and the flow goes to

step Sl? in which an operation, corresponding to the

'operated key other than the EXECUTE key 15 is implemented '

For instance, a group of character data entered following
an operation of the SEARCH or REPLACE key 13, 14 is stored

in the appropriate SEARCH—DATA or REPLACE-DATA memory 55,

756, if the SEARCH or REPLACE key 13, 14 is operated.*Then,

| the flow returns to step S2.
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If the EXECUTE key 15 is operated, the control
flow goes to step S4 in which the TEXT-MEMORY poiner 57 is
loaded with data designated by the CURSOR-POSITION pointer
53, and a determination is made as to whether any data has
been stored in the SEARCH-DATA memory 55 and in the
REPLACE-DATA memory 56. Namely, step S4 is executed to
determine whether a search-and-replace operation 1is
possible or not. If an affirmative decision (YES) 1is
obtained, step S4 is followed by step S5 in which the main
CPU 30 operates according to the data in the SEARCH-DATA
memory 55, TEXT memory 52 and TEXT-MEMORY pointer 57, to
retrieve from the TEXT memory 52 a group of successive
characters the leading character of which corresponds to
the current address of the TEXT memory 52 and which
correspond to the group of characters stored in the
SEARCH-DATA memory 55. If a negative decision is obtained
in step S4, the control flow goes to step Sl6 to activate a
sultable alarm device such as a buzzer, informing the
operator that it is not to perform a search-and-replace
operation,

Step 85 1is followed by step 56 to determine
whether the group of characters retrieved from the TEXT
memory 52 is identical with the group of characters
represented by the data stored in the SEARCH-DATA memory
55. If a negative decision (NO) is obtained in step 56,
that is, the retrieved character data is not identical with

the character data in the BSEARCH-DATA memory 55, the
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control flow goes to step S7 in which the TEXT-MEMORY

pointer 57 is incremented. Then, step S8 is implemented to
determine whether the control has completed the scanning of

the'portion of the text data stored after the address which

ris;designated by the TEXT-MEMORY pointer 57 at the time of

operation of the EXECUTE key 15 (step S§3). If a negative

decision (NO) is obtalned in step 58, that is, if character

,data to be scanned is- still left in the TEXT memory 52 the

flow goes back to step S5, and repeat steps 56 58 in order

to retrieve from the TEXT memory 52 the next group of

successive characters the leading character of which is

;stored -at the addréés currently designated by the

TEXT-MEMORY p01nter 57 which has been incremented in step
87 in the preceding searching cycle; Thus, the'searching
cycle{is repéated'until the character data stored in the
SEARCE-DATA memory 55 is found in the TEXT memory 52 in

step S6. If an affirmative decislon (YES) is obtained in

'step §6, the control flow goes to step S9 (Fig. 3B) in

‘which the main CPU 30 stores in the ATTRIBUTE-DATA memory

59 the attribute'data which is appended to the character

data stored at the address of the TEXT memory 52 currently

~ designated by thé TEXT-MEMORY pointer 57, Namely, the

ATTRIBUTE~DATA mémory 38 stores the atrribute data appended
to the character data which represents the leading
character of the group of successive characters which has

been found in the TEXT memory 52. Subsequently, the control

‘flow goes to step 810 in which the character data

1}
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representative of the searched group of successive
characters is erased from the TEXT memory 52. Btep 810 is
followed by step S11 in which the REPLACE~CHARACTER counter
58 is loaded with data representative of the number of
replacement characters stored in the REPLACE-DATA memory
56. In the next step S12, character data representative of
one of the replacement characters stored in the
REPLACE~-DATA memory 56 is inserted as one byte of data at
the address of the TEXT memory 52 which is designated by
the TEXT-MEMORY pointer.57. At the same address of the TEXT
memory 52, there is inserted as another byte of data the
attribute data which is stored in the ATTRIBUTE-DATA memory

59. Step 8512 is followed by step S13 in which the

.TEXT—MEMORY pointer'57 is incremented to designate the next

address of the TEXT memory 52. Then, the flow goes to step
814 in which the REPLACE-CHARACTER counter 58 is
decremented in order to insert the next replacement
character data in the TEXT ﬁemory 52. s

Then, the control flow goes to step 815 to
determine whether the count of the REPLACE-CHARACTER
counter 58 has been zeroed or not. If a negative decision
(NO) is obtained in step 815, the main CPU 30 repeats steps
S12-514 and thereby inserts the next replacement character
data and the attribute data at the next address of the TEXT
memory 52, Steps S12 through S15 are repeated until the

last replacement character data has inserted together with

the accompanying attribute data, that is, until an
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affirmative decision (YES) is obtained in step S515. Then,r

the control flow*goes baek to. step S2.

Slnce the group of characters to be searched and

the group of characters to be substituted for the searched'

rgroup of characters have been stored in the SEARCH-DATA and
VREPLACE—DATA memorles 55 56, respectively, an afflrmatlve

- decision (YES) is obtalned again in step S2, and the

control goes to step S3. Upon the second operation of the

:EXECUTE key 15, steps 85-8 are again repeated until the

next occurrence of the group of characters stored in the

SEARCH-DATA memory 55 is found in the TEXT memory 52 (step

S56), or until the scanning of the TEXT memory 52 is

completed (stepe'SS). If the second occurrence of the
character data in the SEARCH-DATA memory 55 is found in the
TEXT memory 52, steps $9-811 are executed, and steps
§12-515 are repeatedly executed to replace the searched

second occurrence of the character data in the TEXT memory

52, by the character data stored in the REPLACE-DATA MEMORY

56. Thus, by operatxng the EXECUTE key 15 a suiltable number

of tlmes,' all occurrences of the designated group of

successive characters which are found in the TEXT memory 52

can ber replaced by a2 desired group of successive

characters. Upon completion of the scanning of the TEXT
memory 52, the flow gees to step S16 to inform the operator

of the completion of the insgtant search-and-replace

operation.
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It will be wunderstood from the foregoing
description that'each set of newly inserted character data
representative of each replacement character is accompanied
with attrribute data when a designated group of characters
searched out in the TEXT memory 52 1is replaced by a
designated group of replacement c¢haracters, 1f the
character data representative of the leading character of
the searched group of characters is accompanied with that
attribute data. Accordingly, the instant search~and-replace
arrangement does not require subsequent insertion or
addition of the attribute data for each of the newly
inserted replacement characters, thereby improving the
editing efficiency of the typewriter 1. Even 1f the number
of the replacement characters exceeds that of the original
characters that are to be replaced by the replacement
characters, each of the added number of characters is
automatieally accumpanied with the appropriate attribute
data.

In the illustrated embodiment, underscoring data
and boldfaced print data entered through the respective
AUTO UNDERSCORE and BOLDFACE keys 11, 12 are exemplified as
the attribute data, the principle of the present invention
may be applied to other attribute data, such as
overstriking data, superscript data and subscript data,
which are entered through appropriate keys, if provided on
the keyboard 3. The overstriking data is used to overstrike

printed characters, i.e., to print a line over the printed
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characrers 80 as to «cross out the characters. The
superecript and subscript data are used to print characters
at slightly elevated or lowered positione with respect to
the nominal printing level.

o While the illustrated embodiment is adapted such
that a single operation of the EXECUTE key 15 causes a
search-and-replace operation for one occurrence of a

designated group of characters in the TEXT memory 52, it is

' possible that the,single operation of the EXECUTE key 15

will result in automatically repeating the
search-and-replace cycle for all occurrences of the
designated,group,of characters which are found in the TEXT
memory 52. It is further possible that all occurrences of
two or more groups of successive characters are
autometically searched and replaced by respective groups of
replecement characters, by a single operation of the
EXECUTE key 15, if needed.

an the illustrated embodiment, “the
gsearch-and-replace operation according to the principle of
the invention is applied to the TEXT memory 52, such that
if the leading character of a searched group of successive

characters in the TEXT memory 52 is accompanied with given

attribute data, guch as the underscoring data, character

data. for each of the replacement.  characters which are

substituted for the searched group of characters is

automatically accompanied with the attribute data, with the

- character and attribute data being stored in combination as
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two bytes of data in the TEXT memory 52. However, the
principle of the instant invention may be applied to the
line buffer 71. In this case, it is possible to adapt the
TEXT memory 52 such that data indicative of a range in
which the attribute data is effective is stored at two
addresses of the memory 52, one of which precedes the
address corresponding to the 1leading character of the
replacement character group, and the other of which follows
the address corresponding to the trailing last character of
that replacement character group.

It is to be understood that various other changes,
modifications and improvements may be "made in the
invention, without departing from the spirit and scope of

the invention defined in the following claims.
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1. A text pfocessingrsystem comprising:
input means (3) fer entering text data
representative of:,a text, said input means including
character keys (10) for  entering character data
representative of respective'characters and at least cone
attfibute—data entry key (11, 12) for entering attribute
data which affects a manner in which the entered characters
are printed, sald textrdeta including said character data
and said attribute data;
memory—ﬁeans (51, 52) for storing said text data;
printing means (PM) for print;ng the characters
'fentered through sald character keys, according to said
'character data and said attribute data;
attribute—datar storing control means (C) for
sto:ing in seid,memory means the attribute data in relation
 toisaid character data, in iesponse to operations of said
at least one attriﬁute~data entry key;
search-and—replace control means (C) for
controlling a  sgearch-and-replace  operation, said
search-and-replace control means'(C) being operable to scan
-~ 8aid memory means to search for a- first group of successmve
characters represented by the character data stored in said
memory means, which first group is identical with a second
group of successivereharacters entered through said input

means, said search~end-replace contrel means (Q) being
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operable to replace said searched first group of successive
characters by a third group of successive characters
consisting of replacement characters; and

data-replacing control means (C) operable during
gsald search-and-replace operation if the character data
tepresentative of a leading character of said first group
of successive characters 1s accompanied with specific
attribute data entered through one of sald at least one
attribute-data entry key (11, 12), said data-replacing
control means (C) storing said specific attribute data in
sald memory means (51, 52), in relation to each set of
character data representative of each of “said replacement
characters of said third group, so that all of said
replacement characters are printed in a manner designated

by said specific attribute data.

2. A text processing system according to
claim 1, wherein said attribute data includes at least one
attribute data selected from the group which consists of:
underscoring data for underscoring the characters; boldface
print data for printing the characters in a boldfaced
fashion; overstriking data for overstriking the characters;
superscript data for printing the characters at an elevated
position with respect to a normal printing 1level; and
subscript data for printing the characters at a lowered

position with respect to said normal printing position.
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3. VA text processing system according to
rclaim_l cr'2; wherein said search—and~replace control means
(C) automatically replaces said first group of successive
characters cith said replacement characters of gaid third
group of succesSive characters, if said search-and-replace

control means determines that said first ‘group of

successive characters in said memory means (51, 52) is

identical with said second group of successive characters,

4. A text processing system according to
. .claim l, wherein said Search-and-replace control means (C)

7 comprises.

- e -

means (510} for automatically deleting said first
-ﬁ group of successive characters from said memory means (51,
52) upon determination that said first group is 1dentrcal
with said second group of successive characters; -
replace—character ~counter (58) for storing data
representafive of the number of said replacement characters
of said third group;
" means (56 57, §12) for inserting said replacement
characters sequentially in an order from the leading
character, at a position of said memory means (51, 52) from
‘which said first group of successive characters has been
deleted said means for 1nsert1ng said replacement
characters including'a memory pointer (57) for designating
addresses of sald memory means at which said replacement

' characters are inserted, respectively;

%
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means (813) for incrementing sald memory pointer
(57) when each of sald replacement characters is inserted;
means (s14) for decrementing said
replacement-character counter (58) when said memory pointer
(57) is incremented; and
means (815} for determining whether said
replacement-character counter (58) has been zeroced or not,
and activating said inserting meansr(SG; 57, §12) to insert
a next one of said replacement characters upon
- determination that said replacement-character counter has
not been =zeroed, and terminating an insertion of said
replacement characters wupon determination that saild

replacement-character counter has been zeroed.

5. A text processing system according to any
ohe of claims 1-4, wherein sald memory means (51, 352)
stores said each set of character data representative of
each character as one byte of data, and stores each set of
gsaid specific attribute data as another byte of data, said
one byte of data and sald another byte of data being stored

at one address of said memory means.

6. A text processing system according to

claim 4, wherein said data-replacing control means (C)
comprises:

an attribute-data memory (59) for storing said

specific attribute data appended to the character data
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, representative of said leadlng character of said first
group of successive characters;
| means (SQ) for storing said specific attribute
data  in satd attribute-data memory (59) when said
search-and-replace control means (C) determines that said
first group of succe351ve characters is identical with said
second,group of success1ve characters; and
| 7- means (812) operable according to said specific
’attribute data stored in said attribute-data memory (59),
for storing said specific attribute data at said p091tion .
of said memory means (51, 32), such that said specific
attribute data is effective to each of said replacement

characters 1nserted by said inserting means (56, 57, 812).

7. A text processing system according to any

one of claims 1- 5, wherein said data-replacing contrbl
 means (C) comprises an attribute-data memory (595 for
- storing sald specific attribute data appended to the
character data representative of said 1eading character of
said firstA group of successive characters, when said
search—and—replace control means (C) determines that said

- Eirst group of successive characters is identical with said
second group of successive characters, and further

: comprises means (Sl2) operable according to sald specific
attribute data stored in said attribute-data memory (59),
for storing said specrfic attribute data in said memory

. means (Sl, 52), such that said specific attribute data is
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effective to each of said replacement characters of said

third group of successive characters.
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